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@ShipNews

Everything you own and operate, every-
thing you build, everything we cover, 
starts fi rst with an idea. The Marine Design 
edition is a personal favorite, as I enjoy 
picking the brains of technologists and in-
novators for insight and background on how 
they go about the business of taking an idea 
from the back of a napkin to the world’s 
waterways.

Rik van Hemmen, president of Martin 
& Ottaway, has been a regular contributor 
to our pages, providing a steady stream of 
thought-provoking articles from his unique 
perspective. This month the focus of his 
design feature starting on page 22 discusses 
the history behind the adoption of the light 
bulb on ships at sea. While at a glance, with 
the two-page spread of Thomas Edison and 
some historic looking bulbs, it may appear 
a simple historical recall. But the core of 
the feature is on the essence of innovation 
and effectively navigating the naysayers, 
whether they be from the regulatory, fi nance 
or manufacturing.

Today’s maritime industry certainly has 
its fair share of big problems to discuss, dis-
cover and solve, with decarbonization and 
all that it entails leading the charge. 

Simon Tarrant of Lubrizol discusses 
large marine engine lubrication in our 
Path to Zero interview starting on page 16. 
Perhaps more accurately he discusses some 
of the engine problems ship owners have 
experienced in the switch to VLSFOs, and 
some potential solutions premised on more 
than four years of study by Lubrizol. As the 
maritime industry collectively trials a long 
list of alternative fuels, the only certainty is 

that new problems will arise, new solutions 
will be offered.

Flip the page to 18 and our interview 
with Søren Andersen, CEO, StormGeo. 
Andersen comes at the decarbonization 
issue from a different angle, as StormGeo 
is a leader in weather routing, with more 
than 65,000 voyages routed via its system 
last year alone. Weather routing offers real, 
quantifi able effi ciencies in navigation, with 
Andersen contending a potential savings 
of 3 to 10% with the requisite environ-
mental benefi ts, too. Andersen comes with 
vast experience from big shipping, but he 
contends the StormGeo value proposition 
lies in its ability to deliver real economies 
in consumption and emissions to small and 
medium sized companies.

Finally, our cover story this month is an 
interview with Chor How Jat, Managing 
Director, Conversions and Repairs, Kep-
pel O&M in Singapore. Keppel O&M is 
working on a conversion project for Golar 
of an LNG carrier to an FLNG, the second 
such conversion ever, which offers obvious 
cost advantages. This project is unique as 
the companies engaged the services of an 
environmental consultant to measuyre the 
Greenhouse Gas emission savings for the 
world’s fi rst LNG to FLNG conversion – the 
Hilli Episeyo – versus newbuild, and the 
results are eye-opening. Read more starting 
on page 34.

Gregory R. Trauthwein
Editor & Associate Publisher

trauthwein@marinelink.com

Editorial
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Q
Quotable

“You’ve seen Maersk 
launch the Zero 
Carbon shipping 

foundation; but you 
don’t have to be 

Maersk to reduce your 
emissions … you don’t 

have to be Maersk 
to become more 

effi cient.”

Søren Andersen
CEO, StormGeo

“Environmental limits are available which 
are aimed at reducing underwater noise 

emissions without imposing onerous design 
limitations and the need to put damping 
on every panel, stiffener & dinner plate.” 

Jesse Spence, President, NCE

 “Jointly developed ... the concept of using 
sponsons was an innovative game changer, 
creating new acreage to house additional 

equipment on the vessel and segregating the 
hydrocarbon and non-hydrocarbon systems to 

meet safe design requirements.” 
Chor How Jat, Managing Director 

(Conversions & Repairs), Keppel O&M

p. 34

p. 18

p. 42
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Maritime Risk

n 2007, scholar Nassim Nicholas Taleb, 
who holds a doctorate from the University 
of Paris, wrote a bestselling book titled 
“Black Swan,” which proposed a theory 
involving unpredictable events with sig-
nifi cant impact. Taleb believed that a black 
swan event was an outlier with signifi cant 

impact and, once it occurs, is the source of deep refl ection 
and rationalization.  

Since the book’s publication, a signifi cant number of re-
search efforts have been developed to consider possible black 
swan events that signifi cantly impact the Maritime Transpor-
tation System (MTS) and the Maritime Global Commons. In 
April 2020, Marine Money held a webinar series on navigat-
ing risk in a “Bevy of Black Swans.” Award-winning jour-
nalist Terry Macalister wrote about maritime black swans 
in May 2020 in a global shipping news source. A May 2020 
article in Physics World provided a framework for learning 
from black swans. 

The global onset of COVID-19 and its impact on the MTS 
has further heightened a strong need for a rigorous discus-
sion of maritime resilience and black swan events. It has rein-
forced the fact that the nation’s ability to trade internationally 
depends on the collective maritime infrastructure of ships, 
ports, the industries that use them or support their use, and the 
government agencies responsible for their safe, continuous 
operation. What is at stake is staggering. 

According to the Maritime Administration, there are 25,000 
miles of navigable channels and 3,500 marine terminals.  Ac-
cording to a 2018 report to Congress titled “An Assessment 
of the U.S. Marine Transportation System,” the U.S. marine 
transportation system annually:
• Moves more than 2 billion tons of domestic and interna-

tional freight
• Imports 3.3 billion barrels of oil.
• Transports 134 million passengers by ferry
• Serves 78 million engaged in recreational boating
• Hosts more than 5 million cruise ship passengers
• Supports 110,000 commercial fi shing vessels and recre-

ational fi shing that contribute $111B to state economies.
The risks to maritime infrastructure, along with associated 

threats, vulnerabilities and consequences, have many facets. 
That is why, for more than a decade, the Maritime Risk Sym-
posium (MRS) has met annually, bringing together domain 
experts from the maritime industry, U.S. Coast Guard leader-

ship and researchers from industry, think tanks, government, 
international stakeholders and academia. An invitation only 
event, MRS is structured each year around a theme using key-
note addresses, invited talks and panel presentations to talk 
about emerging risks, identify gaps where research is needed, 
and share experiences with mitigating the risk of particular 
interest that year. Themes have been diverse, including: 
• (2016) Risk in the Western Hemisphere and Southern Bor-

der Approaches 
• (2017) Coastal Resilience, Cyber-security and Maritime 

Risk 
• (2018) Energy and Maritime Risk
• (2019) Understanding and Managing Risks in the Mari-

time Transportation System
The U.S. Coast Guard partners with many organizations in 

addressing pressing maritime issues, and each year one of 
these partners hosts MRS. Each MRS has crafted a discus-
sion of a vital aspect of risk and risk understanding within the 
MTS. Proceedings from these events have shaped research in 
many forms. 

In October 2020, MRS will be hosted by the DHS-funded 
Critical Infrastructure Resilience Institute (CIRI) at the Uni-
versity of Illinois at Urbana-Champaign (UIUC). CIRI’s se-
lection as host was made in 2018; owing to CIRI’s mission, 
a theme of Resilience in the Maritime Transportation System 
was selected early in the planning process.  We developed 
the notion of looking at different attributes of resilience (e.g., 
robustness, adaptability, recovery) in difference segments of 
maritime organizations, and began the planning process.    

The theme took on new meaning as the COVID-19 pandem-
ic grew this spring, which also led to the symposium becom-
ing a virtual event. MRS 2020 leadership saw a unique op-
portunity to shape MRS 2020 to enable refl ection and thought 
on the general issue of maritime resilience in so-called black 

Maritime Risk Symposium 2020

Maritime Resilience in Black Swan Events

I
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swan events, using the experience of COVID-19 as a driv-
er for thinking about maritime resilience for future black 
swan events, not just the pandemic.

The MRS 2020 planning committee embraced this no-
tion, and the program of MRS 2020 has taken shape. MRS 
2020 has developed panels of experts to discuss resilience 
in infrastructure, the human element, the supply chain, 
cyber-security, inland waterways, lessons from recent di-
sasters and energy … all through the lens of black swan 
events. The virtually offered program will be held Oct. 26-
30, with around four hours of keynotes, panels and student 
poster presentations each day. In addition, MRS 2020 will 
also host a USCG Strategic Evergreen analysis event Oct. 
29-30, leveraging the unique perspectives of those attend-
ing MRS.  The Evergreen Program is the Coast Guard’s 
Strategic Foresight Initiative, tasked with looking over the 
horizon to inform current planning and better prepare the 
Coast Guard for an uncertain and unpredictable future.

Finally, this year’s event will also feature expanded en-
gagement for students. The annual poster contest is open 
to undergraduate, graduate and doctoral students. In addi-
tion, arrangements are being made for students to engage 
with some of the key participants in virtual Q&A sessions, 
offering access usually not available in international 
events like this.

For more information on the 2020 MRS agenda and student 
poster contests, please visit: https://ciri.illinois.edu/
events/11th-maritime-risk-symposium-2020

Here is a link for the MRS registration can be found at the 
MRS webpage: https://ciri.illinois.edu/events/11th-mar-
itime-risk-symposium-2020

Nicol & DiRenzo 
Dr. David Nicol is the director of 
the Department of Homeland Se-
curity Center of Excellence at the 
University of Illinois – Critical Infra-
structure Resilience Institute (CIRI) 
and a Franklin W. Woeltge Professor 
of Electrical and Computer Engi-
neering. Dr. Joe DiRenzo is the 
director of research partnerships 
at the U.S. Coast Guard Research 
and Development Center. A re-
tired Coast Guard offi cer, DiRenzo 
teaches for American Military Univer-
sity and Northcentral University. 

The Author

MR #9 (1-17).indd   11 9/9/2020   7:49:52 AM

https://ciri.illinois.edu/
https://ciri.illinois.edu/events/11th-mar-itime-risk-symposium-2020
https://ciri.illinois.edu/events/11th-mar-itime-risk-symposium-2020
https://ciri.illinois.edu/events/11th-mar-itime-risk-symposium-2020
http://www.clickbond.com/mr3


12  Maritime Reporter & Engineering News • September 2020 

Training Tips for Ships

n last month’s Training Tips for Ships, we 
began the discussion of how we can look 
at our existing training data to measure our 
success as trainers and training organiza-
tions. The data in question are the results 
from the multiple-choice exams we deliver 
to our trainees. We deliver these exams all 

the time, and we gather a tremendous amount of data (an-
swers) over the years. Yet typically we only use that data to 
determine whether our trainees have gathered the knowledge 
we are trying to impart. There is so much more we can do. It is 
time to look at this data from a different perspective: to evalu-
ate OUR performance. 

In practical terms, these analyses will be diffi cult if you de-
liver paper-based exams, but easy to do if you deliver exams 
online and can download the responses into a spreadsheet. It 
is even easier if your LMS automatically supports the genera-
tion of these metrics. Thus if you deliver paper-based exams 

it may be time to consider adopting an LMS or some other 
simple online exam delivery tool that allows you to download 
the responses.

In the previous article we looked at two simple, but remark-
ably useful ways to slice and dice the data to reveal hidden 
indicators of learning, performance and even safety. The fi rst 
was to report on the performance of questions grouped by the 
competency they cover. The second was to use the data to 
identify common misconceptions and misunderstandings held 
by our employees. In this edition of Training Tips for Ships we 
will add some additional ways of looking at our data to help 
determine the health of our training program.

One of the simplest approaches to looking at multiple-choice 
exam responses is to determine, on average, how well each 
question is being answered. This is easy to do and the value 
is immediately apparent as it allows us to identify those ques-
tions which are being performed poorly across the organiza-
tion. Once we have this data then the next step is to determine 
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Using Student Exam Results 
to Measure OUR Performance – Part II
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whether there is an issue with the ques-
tion or an issue with the training delivery 
that the question is related to.

Another metric to look at is how long 
trainees spend, on average, answering 
each question. This can be highly reveal-
ing; a question with a long dwell time 
may indicate that the question is diffi cult 
to understand (which requires attention) 
or that it simply requires deep consider-
ation. Looking at this coupled with the 
performance of that question can help 
determine the difference between the 
two and guide any needed updates to the 
question or the learning materials.

Finally, a similar metric is whether the 
trainee selected their fi nal answer for a 
question as their fi rst ‘click’, or fi rst se-
lected one or more previous choices be-
fore settling on their fi nal answer. Some 
LMSs and exam delivery systems record 
and report on this information. This re-
veals information about how certain the 
trainee felt about their answer. If they 
were less certain they are more likely to 
have equivocated about their response. 
Like the previous metric, it may be that 
questions which exhibit more of this 
equivocation are diffi cult to understand 
or it could be that the associated learn-
ing materials are ineffective. Either way, 
it says something about our training and 
assessment and needs to be evaluated by 
a trainer. 

In practice, an excellent approach is 
to gather these metrics along with those 
outlined in the previous edition of Train-
ing Tips for Ships as part of a continuous 
improvement program for training. Met-
rics can be gathered and evaluated once 
or twice per year, and corrections put in 
place to address those issues found. The 
next time they are gathered we can look 
at how the metrics have improved (or de-
graded), and another round of targeted 
improvements can be made. This regular, 
ongoing approach helps keep the training 
team focused on identifying training is-
sues, early indicators of safety, and opti-
mal training outcomes.

Thanks for reading, keep healthy, and 
sail safely!

Goldberg 
Murray Goldberg is CEO of Marine Learning Systems 
which provides software and services to optimize knowl-
edge, skills and behavior in maritime operators.  
Contact Murray @ Murray@MarineLS.com

The Author
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Government Update

he United States domestic maritime sec-
tor recently celebrated the 100th anni-
versary of the passage by Congress of 
the Jones Act. It is considered the most 
signifi cant of various US cabotage laws. 
Few mariners though appreciate the long 
history of cabotage laws in this country.

Cabotage laws here are older than our nation. The Brit-
ish Navigation Acts and its predecessors were designed 
to develop, promote, and regulate British ships, shipping, 
trade, and commerce between other countries and with its 
colonies, including the restriction of foreign participation 
in its colonial trade. Later the goal of generating revenues 
from the colonies was added as a purpose of the Navigation 
Acts. This was done by prohibiting the colonies from ex-
porting certain products to foreign nations and requiring the 
purchase of other products from Britain or British colonies. 
For example, molasses and later sugar could only be legally 
imported into the North American colonies from the British 
West Indies, even though these products could be purchased 
at a much lower price in the French West Indies. Such ac-
tions created dissention in the North American colonies, as 
well as increased smuggling, and were factors that led to the 
American Revolution. 

Despite independence, the Navigation Acts found a perma-
nent home in the new United States. The second law adopted 
by the First Congress imposed duties on numerous goods, 
wares, and merchandise imported into the new nation. The 
duty was lower if the imports were carried on vessels built 
in the United States and belonging to citizens thereof. The 
third law adopted imposed tonnage duties on ships in US 
waters, but again the duties were lower for vessels built 
in the United States and belonging to citizens thereof. The 
same Congress later adopted laws for registering vessels of 
the United States and for regulating the coastwise trade and 
for the government and regulation of seamen serving on ves-
sels of the United States. Registered vessels were required 
to be wholly owned by citizens of the United States and the 
master was required to be a US citizen. The registry for ves-
sels sold foreign was required to be surrendered. Another 
law imposed a signifi cantly higher duty on foreign vessels 
trading between Customs districts than that imposed on ves-
sels of the United States. 

The Second Congress required ships of the United States 
to be commanded by US citizens. Foreign vessels captured 

in war and lawfully condemned as prize or adjudged to be 
forfeited for breach of laws of the United States and acquired 
wholly be US citizens were entitled to be registered as ves-
sels of the United States. Another act provided for the enroll-
ment of vessels of the United States and their entitlement 
to engage in the coasting trade or fi sheries. Like registered 
vessels, enrolled vessels were required to be wholly owned 
by citizens of the United States and the master was required 
to be a US citizen. An enrolled vessel could not proceed on 
a foreign voyage until it had surrendered its enrollment and 
replaced it with a certifi cate of registry. Registered vessels 
could engage in the coasting trade, but if they carried goods, 
wares, or merchandise of foreign growth or manufacture, 
they were charged a higher duty. 

In 1804, subsequent to the ratifi cation of the Louisiana 
Purchase, foreign vessels coming up the Mississippi River 
were required to unlade in New Orleans. This effectively 
stopped all foreign vessels from operation on the Western 
Rivers upstream. In 1812, as an exception to prior law, 
steamboats owned wholly or in part by aliens resident in the 
United States were allowed to be enrolled and licensed, so 
long as they operated only in US bays and rivers and a bond 
of $1,000 was paid by the owner or owners. When the War of 
1812 broke out, the duty on imported goods and merchandise 
was raised to 100%, with an addition 10% duty on goods and 
merchandise imported on foreign vessels. Also, the duty on 
foreign vessels calling in US ports was raised. 

In 1813 a law was adopted, to enter into effect when war 
with the United Kingdom ended, making it unlawful to em-
ploy on any vessel of the United States persons other than 
citizens of the United States or persons of color or natives 
resident in the United States, except that masters in foreign 
ports were authorized to hire foreign seamen if there was 
a defi ciency of US seamen in that port. This law, amended 
many times, remains in effect to date. 

Commencing in 1817, the offi cers and at least three-fourths 
of the crews of vessels engaged in the fi sheries were required 
to be citizens of the United States. The law also imposed a 
duty of fi fty cents per ton for vessels of the United States, 
except for licensed vessels, engaged in transporting goods, 
wares, or merchandise from one state to a non-adjacent state. 
In 1819, the coasting trade law was amended to establish 
two ‘great districts’ – one on the east coast (and waters per-
taining thereto) and the other on the south coast (and waters 
pertaining thereto). Vessels licensed for the coasting trade 

T
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were allowed to so trade within their 
particular ‘great district’. Vessels could 
be separately licensed to trade between 
the ‘great districts’.

In 1825, enrollments and licenses 
for steamboats owned by incorporated 
companies was allowed for the fi rst 
time. The enrollment or license was to 
be issued in the name of the president 
or secretary of the incorporated com-
pany. The president or secretary was 
required to swear or affi rm that no part 
of the steamboat had been or was then 
owned by any foreigners. 

In 1830, tonnage duties were abol-
ished as regards vessels of the United 
States and vessels of foreign nations 
that likewise exempted US vessels. 
This remains the current US practice.

In 1848, yachts used exclusively for 
pleasure purposes were authorized to 
be enrolled as American vessels and 
could operate between ports of the 
United States without making entry.

In 1886, foreign vessels transporting 
passengers from one US port to another 
became subject to a fi ne of $2 per pas-
senger so landed. In 1898, this act was 
amended to increase the fi ne to $200 
per passenger. The 1898 statute also 
explicitly prohibited foreign vessels 
from transporting merchandise laden in 
one US port to another US port either 
directly or via a foreign port under pen-
alty of forfeiture.

The Shipping Act of 1916 provided 
that no corporation, partnership, or as-
sociation could be deemed a citizen of 
the United States unless the controlling 
interest therein is owned by citizens of 
the United States and, with respect to 
corporations, the president and manag-
ing directors are citizens of the United 
States and the corporation is organized 
under the laws of the United States or 
a state thereof. In 1918, this law was 
amended to provide that the controlling 
interest of a corporation shall not be 
deemed to be owned by citizens of the 
United States: (a) if the title to a ma-
jority of the stock thereof is not vested 

in ‘such citizens free from any trust or 
fi duciary obligation in favor of any per-
son not a citizen of the United States 
; or (b) if the majority of the voting 
power in such corporation is not vested 
in citizens of the United States; or (c) 
if through any contract or understand-
ing it is so arranged that the majority 
of the voting power may be exercised, 
directly or indirectly, in behalf of any 
person who is not a citizen of the Unit-
ed States ; or (d) if by any other means 
whatsoever control of the corporation 
is conferred upon or permitted to be 
exercised by any person who is not a 
citizen of the United States.

The Merchant Marine Act, 1920 
(popularly known as the Jones Act) was 
adopted consolidating and updating 
many of the statutes mentioned above. 
The Jones Act has been revised numer-
ous times, expanding the cabotage laws 
to apply to such activities as dredging, 
salvage, and towing. In 2006, the Act 
to complete the codifi cation of Title 46, 

United States Code repealed the uncod-
ifi ed portions of Title 46, including the 
Jones Act and the other cabotage laws 
and consolidated them into the United 
States Code. Judges, maritime lawyers, 
and members of the maritime commu-
nity continue to refer to the cabotage 
laws as the ‘Jones Act’. 

In summary, cabotage laws have been 
part of the fabric of the United States 
from the beginning. Ironically, the Brit-
ish Navigation Acts, the progenitors of 
our cabotage laws, were repealed in 
1849 under the infl uence of a free trade 
philosophy. 
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The Path to Zero

s the marine industry seeks solutions to 
meet new and ever-tightening emission 
regulations in the run up to 2050 and the 
IMO plan to reduce Greenhouse Gas Emis-
sions (GHG) 50% from marine engines, 
engine lubrication oils and additives take 
center stage in the quest to keep engines 

running smoothly, effi ciently and effectively. New fuels 
mean new challenges, as the potential switch to LNG, Meth-
ane, Hydrogen, Ammonia, Biofuels – or some other yet-to-
be-discovered derivative – stress the capabilities of modern 
engines and materials which have been designed to run for 
more than a century on fossil fuels, primarily liquid diesel.

Lubrizol has some interesting insights, having started an 
intensive R&D initiative nearly four years ago. “Our work 
began in 2017 when we embarked on research to understand 
the characteristics of the IMO 2020 compliant fuels, which 
we all know now are or very low sulfur fuel oil (VLSFO),” 
said Simon Tarrant, Global Business Manager on Large En-
gines, Lubrizol. “That research aimed to understand what ef-
fect VLSFOs would have on engine operation in conjunction 
with the cylinder lubricants. It looked at how existing lubri-
cants in the market would perform, and whether any different 
performance would be required.”

Specifi cally, at the start Lubrizol examined several new fu-
els that were available,” said Tarrant. “We blended some spe-
cifi c in-house mimics, to determine what the blend variability 
would be, which helped us address what was widely reported 
across the industry on expected fuel variability.”

Those lab and engine tests corroborated the greater degree 
of variability in the fuels, and their propensity to cause de-
posit formation from the combustion characteristics among 
those VLSFOs. The R&D effort led to adapting some existing 
testing and the creation of new proprietary protocols aimed 
at including VLSFOs in combo with the lubricant to ensure 
there was good additive lubricant and additive screening. 

“The results indicated how existing lubes on the market 
would struggle to provide adequate performance when using 
VLSFOs,” said Tarrant, “and where new additives designed 
for IMO 2020 can effectively reduce the impact of adverse 
fuel combustion deposit issues through rebalanced detergen-
cy, novel dispersancy chemistry delivering a robust solution 
to enhance deposit control and maintain engine durability.”

‘Maintaining engine durability’ is tops on any shipowner’s 
mind,. “There are multiple reports from ship owners and in-
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New Fuels, New (Propulsion System) Concerns

A

“There are multiple reports 
from ship owners and industry 
organizations of piston deposit 
issues as well as liner scuffi ng, 

with one of those reports 
pointing toward the legacy 

lubricants as being the issue.” 

Simon Tarrant
Global Business Manager on 

Large Engines, Lubrizol

Lubrizol’s Simon Tarrant discusses optimizing large marine engine lubrication.

Watch Simon Tarrant on MR TV:
www.marinelink.com/videos/video/future-marine-fuels-
and-large-engine-lubrication-challenges-100417
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dustry organizations of piston deposit 
issues as well as liner scuffi ng, with 
one of those reports pointing toward the 
legacy 40BN lubricants as being the is-
sue,” said Tarrant. “If I go back to the 
fi nding from (Lubrizol’s) early studies, 
we were able to reaffi rm that those ex-
isting legacy lubricants would not be 
adequate to provide protection required, 
and that more advanced solutions were 
needed to tackle those problems with-
out returning to higher BN lubricants.”

Tarrant said that using those higher 
BN lubricants does, in the short term, 
aid piston cleanliness, “but long-term 
use can and does lead to over-lubri-
cation issues that manifest additional 
problems, such as turbocharger depos-
its and wear, as well as after-treatment 
deposit fouling.”

That research clearly showed a link 
between piston cleanliness deposit and 
the lubricant’s ability to cope with that 
combustion phenomena from the VLS-
FOs. “In the case of scuffi ng, there could 
be a number of factors involved, and 
investigation is required to understand 
the root cause,” said Tarrant. “Once the 
root cause is fully understood, appropri-
ate robust wear protection within addi-
tives, can and will be used to combat 
those (issues).”

Future Fuels
“The shipping industry is clearly 

looking toward new alternative fuels 
as a key solution in moving toward 
decarbonization,” said Tarrant. “Each 
alternative fuel will likely have differ-
ent inherent characteristics, and will 
likely manifest differently in the engine 
operation, particularly the combustion 
cycle.” Lubrizol is not conducting its 
investigations in a vacuum – and is the 
fi rst lubricant additive technology sup-
plier to join the Getting to Zero Coali-
tion, an international group composed 
of more than 100 organizations aiming 
to drive the development of commer-
cially viable, zero-emissions deep-sea 
ships by 2030. As OEMs look to in-
crease effi ciency performance and/or 

accommodate alternative fuels, engine 
designs will change. New hardware 
modifi cation, as well as new materials. 
“We must consider the impact this will 
have on the lubricant performance re-
quirements,” said Tarrant. “Lubrizol’s 
R&D in understanding these various 

phenomena will allow us to formulate 
lubricant additives enabling necessary 
wear protection. This will be the case 
for whichever alternate fuels make up 
the palette of options being explored 
ultimately to replace fossil-based liquid 
diesel of today.”
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CEO Profi le

hen Søren Andersen took the helm at Stor-
mGeo in September 2019, it was the self-
confessed “dream job” for the 23-year 
shipping industry veteran. Andersen came 
with leadership experience from the likes 
of A.P. Møller – Maersk, APL, and Rick-
mers, among others, bringing to StormGeo 

inside experience on how ship owners can modernize prac-
tices and procedures to quantifi ably cut emissions and fuel 
costs. “What I saw in StormGeo was a company with the op-
portunity to enrich the shipping industry,” said Andersen, at 
a time when maritime is ripe for the implementation of ad-
vanced analytics and digital transformation. “Today, we are 
behind the curve.” Being ‘behind the curve’ is not entirely 
the fault of shipowners, rather the hard cyclical nature of the 
business itself: When business is great, companies don’t nec-
essarily have the time to stop, strategize and invest in the 
future; when the market is in the doldrums, companies have 
neither the appetite nor the funds to invest in the future.

“You don’t have to be Maersk to reduce your emissions”
StormGeo is a Norwegian company, started in 1997 in Ber-

gen and enjoying steady growth, today with 24 offi ces and 
more than 500 people globally, a leader in weather intelli-
gence and advanced data science, powered by seven forecast 
centers globally available 24/7/365. Being Norwegian means 
maritime is tightly interwoven into its DNA, and today An-
dersen said it counts on the maritime industry for nearly 65% 
of its $80 million+ per year in turnover.

“For weather routing, we have seen savings ranging from 
3-10 percent,” said Andersen. “The IMO says there is approx-
imately three percent effi ciency savings to be gained through 
weather routing, but in our experience it is often higher.”

While digital technologies have enjoyed a solid run in re-
cent years in maritime, this (mostly) has been powered by the 
handful of corporate behemoths that have the funding and 
the ultra-long-range vision to invest in bespoke solutions. 
While being large and well-funded does not hurt, Andersen 
said that “You don’t have to be Maersk to enjoy effi ciency 
and fuel savings. StormGeo is that partner that can help small 
to mid-size companies enjoy the effi ciency benefi ts of larger 
companies.”

At StormGeo the core is weather routing, and StormGeo 
routes more than 65,000 voyages per year, “far more than 
any one shipping companies could do; we are the experts in 
routing,” Andersen boasts. But while weather routing is the 

core, it is just one piece of the platform, one tool in the toolkit 
to help vessel owners better manage fl eet emissions, fuel ef-
fi ciency and safety, too. 

Andersen said the key differentiator for StormGeo is its 
ability to build, maintain and extend a common shared plat-
form, so that the chief engineer, the captain and lead naviga-
tor, the vessel operator and even the chartering department 
can see and share the same operational picture. “Effi ciency 
is all about human behavior,” said Andersen. “Our platform 
helps to drive that effi cient behavior.”
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“It’s my dream job”
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“Effi ciency is all about 
human behavior ... Our 

platform helps to drive that 
effi cient behavior.”

Søren Andersen
CEO, StormGeo

One-on-one with Søren Andersen, CEO, StormGeo

Watch Søren Andersen on MR TV:
www.marinelink.com/videos/video/weather-routing-
drives-maritime-effi ciency-safety-100418
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“For smaller companies, a system has 
to be easy to implement. Often getting 
hardware on board is a delaying factor, 
so a light touch is important. We are 
hardware agnostic, and we can cooper-
ate with any other systems,” said An-
dersen. 

“This allows customers to apply ad-
vanced solutions in a simple manner. 
We offer a fully holistic approach. Cus-
tomers can do all their route planning 
on one seamless system, from planning 
to execution. And the ship shares the 
same information with onshore person-
nel, so everyone experiences the same 
shared reality.”

The challenge for companies looking 
to take the ‘digital leap’ is to realize that 
it is not really a leap at all, rather one 
step at a time. “You have the big com-
panies, you’ve seen Maersk launch the 
Zero Carbon shipping foundation; but 
you don’t have to be Maersk to reduce 
your emissions … you don’t have to be 
Maersk to become more effi cient,” said 
Andersen. “That’s why we exist; we of-
fer smaller companies without the re-
sources access those effi ciencies. There 
is no hardware to install to access our 
services. We can download and ‘switch 
on’ (nearly) overnight.”

The future is now
The maritime industry historically has 

been reactive, waiting for legislative 
mandate to demand change. While there 
is no sign that this will ever change, An-
dersen said that if it doesn’t, regulations 
will become increasingly draconian. 

To that end, he envisions an industry 
where disparate players will gravitate 
to a few select sources for informa-
tion, and he’s helping to build Storm-
Geo to be one of the main players in 
the fi eld. It all starts with data. “Secure 
data sharing platforms that facilitate 
convergence and cooperation between 
players are becoming more common,” 
said Andersen. Creating the platform is 
not a small job, said Andersen, noting 
that StormGeo has a team of more than 

50 developers continuously working on 
the platform. 

The goal: achieving a shared platform 
in fi ve years with ports, ships and ship-
pers all sharing the same tools. It won’t 
be easy, said Andersen, as the stake-
holders still today are stuck in tradi-

tional roles, not always eager to share 
information liberally. “The challenge 
is to continue building that platform 
so that it is better and better. There is 
so much opportunity for change in the 
marine industry, and StormGeo can be 
a catalyst.”

Hillhouse Industrial & Marine (HIM) has been in business since 1984. Our new Shaftmaster 
torsionmeter system is very immune to the shaft environment even working in situations 
where the bearing oil has leaked on our torque tapes and our system continues to work 
and stay in calibration. There is an air gap between our torque sensor and torque tape 
so that there is no wear and tear. The Shaftmaster system installs to any existing shaft 
with the installation usually guided by our manual and free technical support. We have 
training in Florida or we can go to the place of business if the customer has a fl eet. We 
also have internet using Teamview to do a live demo. Our Torque Tapes are prepared in 
our shop in Florida. We are available for Sea Trials and Installation and use a Micro SD 
chip to record data that can be emailed to your offi ce for evaluation of your ship’s or boat’s 
performance. Our Micro SD chip stores data and will open using Microsoft Excel. The 
ShaftMaster system can be connected directly to your local computer logging data 24/7. 
The system will make a folder each day. The data is time stamped and opens in Microsoft 
Excel. Our system comes standard with the following data, however, the ShaftMaster is a 
PLC and can be linked to other PLCs anywhere on the ship or boat.

Shaftmaster saved Data:
• Shaft Rpm • Shaft Torque • Shaft Horsepower • Shaft Kilowatts • Shaft Newton Meters  

• Shaft Stop screen • Shaft Fwd and Rev • Shaft Manuvering to give immediate Rpm  
•  Total Shaft Revolutions • Total engine time • Instantaneous RPM and Horsepower 

• Average Rpm and Horsepower • Instantaneous Kilowatts • Average Kilowatts  
• Average NM • Data recording on Micro SD Chip is especially great for seatrials 

• Specifi c Fuel Consumption (Optional)   
• Shaftmaster displayed at local and remote touchscreen

www.torsionmeter.com
Email: Rodney@HillhouseIndustrialMarine.com 

Cell: (603) 566-4330 • Fax: (877) 583-7735
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Back to the Drawing Board

enmark’s ShippingLab project is a three-
year initiative that commenced its work in 
March 2019 with the aim of developing the 
fi rst fully commercially operational, fully 
digital, autonomous and environmentally 
friendly ship. There are almost 30 part-
ners working together within ShippingLab, 

which is coordinated by the Danish maritime cluster, Blue 
Denmark. A lead partner is The Automation and Control 
Group within the Technical University of Denmark’s Depart-
ment of Electrical Engineering which has researched autono-
mous systems for the past 25-30 years focusing on diverse 
application domains including marine craft. Around 2010-
2011, in collaboration with the Royal Danish Navy, the group 
started a series of projects looking into the development of 
control and perception algorithms for achieving unmanned 
operation of a high-speed waterjet. Over a period of four to 
fi ve years, this collaboration produced signifi cant know-how 
on the challenges connected with object detection and classi-
fi cation during navigation, and it qualifi ed the group to scien-
tifi cally steer an investigation promoted by the Danish Mari-
time Authority, the Electronic Outlook project (2017-2019), 
to evaluate the potential of electro-optical sensing devices 
as complementary means to increase the awareness of the 
navigator. One year into this investigation additional funding 
was raised to perform research on methods and algorithms 
for developing solutions as part of the Autonomous Situation 
Awareness for Navigation (ASAN) project, which runs from 
2018-2021.

“ShippingLab was actually initially established in the fall 
2017 as an innovation forum aiming at creating and develop-
ing R&D ideas with the ultimate purpose of making Denmark 
a global maritime power hub, as envisioned by the Plan for 

Growth in the Blue Denmark cluster launched by the Danish 
Government at the beginning of 2018,” said Associate Pro-
fessor Roberto Galeazzi of the DTU Automation and Control 
Group. “Three main research drives were the focus: digita-
lization, autonomy and decarbonization. The ShippingLab 
forum was set up thanks in a collaboration between Danish 
Maritime, Danish Shipping, Force Technology, Maritime En-
gineering DTU, CBS, the Danish Metalworkers Union and 
the Danish Maritime Authority.”

Full-scale Autonomous Operation
Based on ongoing research efforts by Professor Mogens 

Blanke, Associate Professor Galeazzi and Associate Profes-
sor Søren Hansen, a proposal was made to set up an innova-
tion project for the development and full-scale demonstration 
of functionalities/systems for the autonomous navigation and 
supervision of passenger ferries in Danish waters.

“In particular the core idea was to develop advanced tools 
for autonomous navigation and decision support by exploit-
ing state-of-the-art electro-optical sensor technology and 
methods in sensor fusion, AI and control theory to enable 
vessels to operate with a partly unattended bridge,” explained 
Galeazzi. “Based on this idea, DTU succeeded in gathering 
a strong network of industrial stakeholders from the Danish 
maritime cluster that shared the vision of demonstrating the 
autonomous ship in Denmark.”

The focus on ferries was inspired by the geographical com-
position of Denmark, a country characterized by many small 
islands with rather limited connectivity with the mainland. It 
was envisioned that autonomous ferries could, in the short 
to medium term, improve transportation at sea since reduced 
manning on a single ferry could generate more passages by 
redistributing personnel. In the long term, it was anticipated 

Partnering on the Digital Ship

Inside Denmark’s ShippingLab

D

A TUCO Marine sup-
port vessel taking part 
in tracking systems test-
ing in Faaborg, Denmark 
in December 2019. 

Applying ‘deep learn-
ing’ methods for the 
detection, classifi cation 
and tracking of ships and 
buoys during navigation.  
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that new business models could be en-
abled by autonomy, such as the ‘ferry-
on-demand’. 

“Autonomy and digitalization will 
radically transform the maritime sec-
tor by improving vessel and fl eet per-
formance, increasing crew, cargo and 
vessel safety, supporting decarbon-
ization, changing maintenance poli-
cies from periodic to predictive, and 
introducing new business models, to 
mention a few of the benefi ts,” said 
Galeazzi.

Systems for autonomous situation 
awareness could have a large impact 
on the shipping industry in terms of 
increased safety during navigation in 
harsh weather conditions as well as at 
nighttime, when visibility is limited. 
Such systems could be widespread in 
the global fl eet to help the offi cer on 
watch monitor the overall situation 
around a ship and signifi cantly reduce 
the workload in challenging sailing 
scenarios with heavy weather and 
multiple vessel encounters.

“Systems for collision avoidance 
could also be developed and benefi t 
the navigator,” said Galeazzi. “The 
integration of these systems on board 
vessels do not imply unmanned op-
erations, but they will give the crew 
improved actionable information en-

abling them to take decisions, and this 
will possibly help reduce workload, 
fatigue and stress.”

Partly and fully autonomous solu-
tions are likely to fi rst fi nd application 
in vessels for port, coastal and offshore 
operations, and here the potential mar-
ket could be large: short-sea shipping, 
coastal ferries, small RoRo vessels, 
tugboats, supply vessels for offshore 
operations, and boats for fi refi ghting.

“Autonomy in these cases will once 
again increase safety by removing hu-
mans from dangerous environments, 
diminish energy consumption, and 
standardize operations. Digitalization 
in the form of, for example, advanced 
condition monitoring of vessel ma-
chinery systems can provide vessel 
owners with a large amount of infor-
mation and give operation and main-
tenance companies information about 
how the vessel is operated, enabling 
more effi cient and possibly cheaper 
maintenance,” said Galeazzi.

“A more digitalized ship is potential-
ly a more transparent ship in terms of, 
for example, emissions, and the public 
may have more powerful instruments 
to confi rm compliance with environ-
mental regulations,” said Galeazzi. 
“Society can certainly benefi t from the 
real creation of the autonomous ship.”

PhD students par-
ticipating in the testing 
of sensing technologies 
in Faaborg, Denmark in 
December 2019.
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A sensor platform acquiring data during navigation. 
The platform is equipped with two color cameras, two 
monochrome cameras, an infrared camera, FMCW radar, 
a GNSS receiver and an inertial measurement unit (IMU).  
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II don’t remember when I discovered that the fi rst appli-
cation of lightbulbs occurred at sea rather than ashore. 
But when I dug a little deeper into the subject recently, 
I came across an interesting set of coincidences that 
shows how innovation often relies on simply doing, 
rather than endlessly talking about it.  

After Thomas Edison managed to make suffi cient improve-
ments to the lightbulb concept to have it show commercial 

viability in late 1879, he ended up in a chicken 
and egg conundrum.

The lightbulb might be great, but to get 
it to work would require an electrical 

power plant. But to run an electri-
cal power plant takes money and 

manpower and then the light-
bulb’s advantages would be 

outweighed by its much 
higher cost as compared 
to oil and gas lamps.

On New Year’s Eve 
1879, Edison decided 
to demonstrate his im-
proved lightbulb at his 
New Year’s Eve party, 
which was attended by 

Henry Villard, President of the Oregon Railroad and Naviga-
tion Company. Mr. Villard saw the light (pun intended) right 
away, not for his house or some other land-based application, 
but, instead, for his new steamer, the SS Columbia that was 
under construction in Chester, Pennsylvania.

I have no record of Mr. Villard’s thinking, but if he were 
familiar with passenger ship operation at all, he knew that 
lighting was a major nuisance, risk and manpower drain 
aboard ships. Every light in every cabin, passageway and 
workspace consisted of oil lamps. These lamps needed to be 
lit, wicked, refi lled and doused by crew every night and they 
smoked, smelled and were a fi re hazard. Aboard a ship the 
addition of an electrical power generator in the engine room 
would be an almost trivial investment and could be easily 
managed by the propulsion plant crew during normal watch 
standing. Villard had found the killer app for lightbulbs. 

He very quickly ordered an Edison lighting system for in-
stallation on the new vessel. Thomas Edison accepted the 
order, but reportedly was not terribly enthusiastic about it. 
I have not been able to establish why, but these lightbulbs 
were quite delicate and, quite possibly, he was concerned 
that the ship movement would damage them and damage the 
reputation of the new system. Still, somehow, Edison agreed, 
but then the ship builder, John Roach, refused to install the 
system thinking it was a fi re hazard for which he did not 
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want to take the risk.
It was also rumored that the vessel would not be able to 

obtain insurance, but this was being dealt with by building to 
class rules both to BV and the American Ship Master’s As-
sociation rules, the forerunner for ABS. A big player at the 
American Ship Master’s Association was Francis A. Martin 
who joined the Board of Captains in 1875 and was the Chief 
Examiner and New York City surveyor for underwriters. (He 
is the Martin in my company’s name.)

In those days the rules did not have any discussion of elec-
trical systems (or steam engines) at all, but somehow these 
classifi cation societies, or at least ASA, went along since our 
1888 record shows the Columbia as fully classed. Noting 
that risk assessment was always part of classifi cation, the 
classifi cation society might have taken a more rational ap-
proach than John Roach. It is reported the vessel would still 
carry oil lamps and if the system failed, oil lamps could take 
their place. (I still own a WWII era marine style emergency 
oil lamp, which was carried for that purpose) With regard to 
fi re risk, it would not have been diffi cult to fi gure out that 
there is no strong increase in risk from electric light as com-
pared to open fl ame.

The actual design consisted of four steam engine driven dy-
namos (DC generators). Three of the dynamos powered the 
lights and the fourth functioned as a fi eld exciter for the other 
three. Each dynamo was later described as a 6 kW unit. Each 
dynamo could power 60 light bulbs (so these bulbs were about 
100W each) and the vessel was fi tted with 120 lightbulbs, 
mostly in the common rooms and the staterooms. (There also 
were lights in the engine room, which the engineers used to 
adjust the voltage to get the proper light output.) The system 
was fused with lead fuses and there were light switches for 
each light. However, the light switches were fi tted in locked 
boxes and only the stewards could turn lights on and off at the 
request of passengers. (Just like when I was a young engineer, 
and only the copy machine operator was allowed to push the 
copy button on the copy machine)

Since Roach did not want to install the lighting system, the 
vessel had been shifted to the foot of Wall street in down-
town Manhattan in late February 1880, where the system 
was installed by Edison men. The system was running by the 
end of April and became a shore side attraction for the next 
few days being the only electric lighting system outside of 
the Edison lab in Menlo Park. We have no record of it, but it 
is highly unlikely that Francis A. Martin did not stop by for 
a visit with his offi ce only being a few hundred yards away.

The vessel departed on May 4, 1880 around the Horn to the 
West Coast where she arrived without any electrical (or other) 

problems and the system ran (with upgrades) until the vessel 
was sunk with loss of life in a collision in 1907. The most 
remarkable aspect of the whole system was that it simply ran 
without any problems. Based on this, electrical lighting was 
adopted on other vessels incredibly quickly, and was readily 
adopted into the larger maritime commercial context due to 
classifi cation. This was all long before Edison felt he needed 
to electrocute elephants to make weird shore based electrical 
arguments about safety.

Since we have lived with this technology for almost a cen-
tury and a half, this project may seem so simple today, but it 
really was a tremendous advance that came together in just 
a few months.  It needs to be remembered that it only hap-
pened because the right people showed up at the right time. I 
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can think of dozens of innovations that I have been personally 
involved in that simply never got past “go” due to a doubter 
or naysayer (or a worse, a cabal of naysayers), whether at the 
regulatory, the manufacturing, the insurance or the fi nance 
level, who could not be moved regardless of the technical 
evidence provided. Such innovation poison is diffi cult to deal 
with, and really only can be solved by fi nding ways to get 
around the doubters and naysayers, which happened with the 
SS Columbia lighting system.     

For each column I write, MREN has agreed to make 
a small donation to an organization of my choice. 
For this column I nominate the National Maritime 
Historical Society https://seahistory.org/ .
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It is “Pre-Covid ” April of 2018, and 174 member states 
of IMO adopt a new strategy to reduce greenhouse 
gases from shipping. The meetings are considered “ur-
gent” and the target is to reduce carbon emissions in 
half by 2050. Prior to those “targets” shipping dealt 

with regulations to address SOx and NOx reductions. Most of 
which have resulted in limited success due to infrastructure 
problems and a consideration as a temporary fi x. 

The technical world has responded with low sulfur fuels, 
LNG, and Methanol to work towards the target. Not a surprise 
as shipping has been addicted to fossil fuels and large com-
bustion engines for more than 100 years. Many of the new fuel 
changes have affected maintenance and new building costs, 
the owners bottom line and in turn global commerce.  Beyond 
those issues many owners will fi nd that their new construction 
EEDI calculation have been compromised by new regulations 
issued during MEPC 262(68) affecting their deadweight per-
centage and minimum power ratio. As a result new “reduced 
emissions” tonnage has a poor EEDI value as compared to 
tonnage built fi ve years past. No surprise, we are past a “ fuel 
reduction” strategy in ship design.

Here is where the future of shipping “propulsion” may be 
redefi ned. We transported cargo by sail and without emissions 
– carbon and climate was not a discussion or a concern. We 
moved to steam and coal, as transportation adjusted to the 
need for speed and distance. Propulsion was forced to address 
the change from local commerce to cross Atlantic or Pacifi c 
commerce. Advanced internal combustion engines and diffi -
cult coal logistics took us into the age of diesel oil, gasoline 
and heavy fuels. Those fuel and design changes were com-
mercially based to allow us to move into globalization. Pro-
pulsion followed the dollars and we entered the age of Far 

East manufacturing supporting service orientated developed 
nations where manufacturing was no longer competitive.

No one knows shipping’s circle of life better then a technical 
man – we have gone from designing and building small and 
fast to designing and building large and slow. We debate 100 
year old cabotage laws in the United States, human rights, 
safety and trade problems in China, geopolitical issues across 
the globe and now a pandemic – all affect shipping & trans-

By Robert Kunkel
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portation and with that the ship propulsion we choose. Most 
of these debates leave technical men scratching their heads in 
confusion when asked what is the future of ship design. Fast, 
slow, large, small, clean or dirty - local, coastal or global? 

The quest for decarburization may place us again in a pe-
riod of transportation reinvention. The decision maker will 
simply be the consumer and his or her daily interaction with 
social media and the speed of information. That instant grati-

fi cation tends to lead to faster deliveries as we locate the ser-
vice or item on Amazon and expect it on your doorstep the 
next afternoon. With that expectation, farming, manufactur-
ing and processing will need to be local or  “near- coastal”. 
Simply because distance transportation at speed will result 
in larger energy sources and increased GHG in a global 
economy – all the more diffi cult to meet an IMO 2050 regu-
lation across the globe. All the more diffi cult to introduce 
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new zero emission technologies.
The effort to reach zero emissions and carbon neutrality 

in propulsion will upset current global businesses and trade. 
Manufacturing nations of current exporting countries will 
look to relocate their factories at importing nations and reduce 
global trade volumes. That change can push marine propul-
sion closer to EV technologies and a move away from large 
fossil fuel combustion engines. Simply put, battery technolo-
gies, Hybrid and EV marine propulsion is taking hold of ferry 
markets, coastal operations, offshore wind and small tank ves-
sels operating in the ECA zones around the globe. Most if 
not all displaying near zero emissions and sustainability well 
before the 2050 IMO mandate. 

Japanese chemical tanker operator Asahi Tanker has ordered 
two emissions-free 4,500-dwt tankers  with the ship design 
work completed by e5 Lab Inc, a joint effort between Asahi 
Tanker, MOL, Mitsubishi Corp and Exeno Yamamizu Corp.  
The ships are powered by 3500 kWH  Lithium – Ion batteries. 

Asahi claimes the ships will be the world’s fi rst emissions-
free tankers, eliminating all carbon, nitrogen/sulphur oxide 
and particulate matter. Zero emissions. 

In the United States this needs to begin with the support 
of local business and near coastal hybrid transportation. First 
Harvest Navigation & Harbor Harvest is successfully oper-
ating the fi rst Hybrid EV cargo vessel in the New England 
corridor carrying both passengers and refrigerated cargo. The 
company growth is reaching into autonomous operation with 
pilot programs under discussion with Sea Machine of Bos-
ton, Massachusetts.  The construction of several larger vessels 
supporting New York City and northern Connecticut is part 
of this growth. Regional waterborne transportation completed 
with zero emissions well before 2050.  

As EV begins to dominate these smaller markets and ship 
sizes, the question is simple; can energy storage technology 
move into longer distances, higher speeds, larger ships and 
global trade? From our recent experiences and discussions 
with the builders, BAE Hybridgen, ABB and Major Oil, we 
believe it can.

The new consumer is informed and aware of the environ-
mental impact of products and services they purchase. The 
trend shows this customer base is more likely to trust a com-
pany or corporation that is actively supporting social or en-
vironmental issues. Many “talk the talk” and market their vi-
sions. However, the truth is those corporate goals are reached 
in manufacturing, farming, and service industries and then 
is lost once the company moves into transportation. Trucks, 
ships, and airlines moving those products do not meet the cli-
mate change goals.

We can work to make hulls more effi cient, burn bio fuels and 
ammonia, reduce speed and in turn reduce fuel consumption. 
All that said, to reach the IMO target by 2050, zero-carbon 
vessels must be developed well before that date and the global 
infrastructure must be in place to support that EV technology.  

Offshore wind powering charging stations, digital technol-
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ogy to control the grid in an effort to support full digital elec-
tric operations and small autonomous vessels moving cargo 
along a waterborne highway. Science fi ction? Hardly, as we 
have learned that the decision process and speed of which this 
technology change needs to take place is entrepreneurial and 
requires private support and action from ship owners, cargo 
source and fi nance. Government regulation and interaction 
will delay the process. We experienced that delay with First 
Harvest Navigation fi rst hand at both Federal and State levels.

From a design perspective, a transition needs to take place 
beginning with a move to diesel electric propulsion in larger 
vessel construction. The DC grid and technology with that 
well established propulsion process can work to move into 
battery support and the replacement of generator(s) with the 
new battery energy source. A Hybrid path no different then 
the path the automotive industry has taken to move to full 
EV. The role of the fi nancial sector is important in fi nancing 
that transition. Owners and Cargo sources will need to show 
the change is investible. Look at Space X, Tesla, Virgin and 
their leadership into new technology and private investment. 
Shipping needs to follow that lead – from local to global and 
away from government interference that regulates the speed 
of change to support political agendas.

Being carbon neutral means that your net release of CO2e-
into the atmosphere is zero. We need to work towards zero 
emission design not emission reduction. The establishment of 
the Emission Control Areas or “ECAs” was a good start of es-
tablishing control levels near the populations. Continue to de-
velop those regions as local areas to introduce EV propulsion 
and transportation on both land and sea. We believe EV is the 
path forward and the future of propulsion design. Start small 
as we have seen in our projects and grow into the technology 
supporting larger commerce.
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You may have noticed some renewed empha-
sis in the way the United States Coast Guard 
(USCG) is overseeing the periodic testing of 
vital machinery on commercial vessels. Fol-
lowing the tragic loss of the El Faro, this em-

phasis on automation testing seems to have taken on additional 
signifi cance.  As we consider the implications of this new para-
digm shift, understanding some of the history of shipboard au-
tomation and how that technology has advanced might help us 
when dealing with the Coast Guard on these issues. 

The fi rst automated vessels came into vogue back in the 
1960’s due to rising costs. Shrinking margins found ship own-
ers looking for alternative ways to reduce overhead and while 
the cost of bunkers represented a large portion of those op-
erating costs, vessel manning overhead was also increasing 
[1].  At the same time, automation technology in the stationary 
engineering industry was showing promise and naturally that 
technology started to pollinize the maritime industry.  The fi rst 

Coast Guard certifi cated steam ship to operate with reduced 
manning following automation upgrades was the Great Lakes 
Steamer William G. Mather.  In 1964, the Mather’s boiler was 
automated by the Bailey Meter Co. (later to be called Bailey 
Controls) and approval of the ship’s request to reduce manning 
and watch keeping levels followed the installation of automat-
ed feedwater and combustion controls. At the time, the Mather 
was “..the most automated steamer in the country ” [2].  

As automation gained popularity and traditional crew sizes 
were reduced, reliability of the automated equipment became 
critically important and also one of the primary objectives of the 
Coast Guard’s machinery oversight program. Automation con-
tinues to play an increasingly important role in machinery plant 
operations; however, the Coast Guard’s mission has changed 
from ensuring the reliability of early automation components to 
including ensuring the International Safety Management (ISM) 
and Standards for Training Certifi cation and Watchkeeping 
(STCW) Codes are being implemented and followed. Initially, 
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automation was unproven and considered unreliable. Today, 
advances in technology and years of demonstrated reliability, 
along with increasing complexity of vessel systems has fi rmly 
established the need and dependence on automation. The ISM 
and STCW Codes have also had a signifi cant impact on how 
equipment is maintained and how work/rest requirements dove-
tail into the management of a ship’s machinery system; from 
watchkeeping, to equipment maintenance.

HISTORY OF REGULATORY OVERSIGHT
In those early years, as the Maritime industry experimented 

with inventive ways to reduce operating costs and as automa-
tion technology advanced, the United States Flag State or Coast 
Guard focused on the need to ensure that those new technologi-
cal breakthroughs would not compromise the safety of a ves-
sel. This resulted in the publishing  of a number of Navigation 
and Vessel Inspection Circulars (NVICs) starting with NVIC 
1-69.  Published in January of 1969,  NVIC 1-69 was the Coast 
Guard’s fi rst offi cial publication that addressed the automation 
of a ship’s Main and Auxiliary machinery. For the fi rst time 
the Coast Guard identifi ed those systems necessary to reduce 
engineering watchstanding requirements and, in some cases, 
crew size without impacting the safe operation of the ship. Then 
and today, the Coast Guard strategy focused on three key ar-
eas to facilitate these reductions. They are: 1. Plant reliability, 
2. Watchkeeping, and 3. Manning.  These three areas overlap 
just enough so that when properly managed there are suffi cient 
safeguards in place to ensure safe operations.  In essence, the 
principles established in NVIC 1-69, were designed to outline 
the overall objectives for safe operations and to ensure unifor-
mity when adding automation features that permit a reduction 
in the traditional number of engineering watch standers on a 
commercial vessel [3]. 

While NVIC 1-69 was the fi rst published document where 
the Coast Guard discussed minimum equipment, performance 
standards, periodic testing of vital systems, and maintenance 
requirements for that equipment to ensure reliability, it was 
not the last. In all, the Coast Guard has published nine ad-
ditional NVICs addressing automation to assist Coast Guard 
personnel and the maritime industry in managing expectations 
for this advancing technology. They include: NVIC 7-73, 
1-78, 6-84, 8-84, 8-86, 10-81, 2-95, 4-05 and 01-13). Each of 
the above documents followed the same thematic key areas 
(Plant Reliability, Watchkeeping and Manning). In every case 
the goal was and is to ensure that vital systems are reliable 
and can operate as intended, support crew reductions and most 
importantly, carry out those machinery space watchkeeping 
functions traditionally performed by a live watch.

Even with the guidance from the numerous NVICs, the most 
important change impacting the implementation of automa-
tion for U.S. commercial vessel came on May 18, 1988.  On 
that date, the USCG published the Interim Final Rule (in the 

US Federal Register Volume 53, No. 96) addressing control 
systems and machinery automation for USCG inspected ves-
sels. This rule making was a shining example of regulatory / 
industry cooperation for achieving a common purpose: Safe 
Operation for a vessel while addressing automation and crew 
reductions. As noted in the preamble:

“Coast Guard intends these rules to provide minimum 
performance and testing standards that do not restrict 
use of technological developments or alternative ar-
rangements that provide an equivalent degree of safety”.

That 1988 rule created Parts 61 and 62, in Title 46 Code 
of Federal Regulations, which is the current rule set on ma-
chinery automation and was designed to ensure compliance of 
automated vessels with the Coast Guard goals and “..with the 
international standards of safety promulgated by the SOLAS 
convention and the applicable IMO resolutions” [4]. The rules 
were designed to be performance based due in no small part 
to the knowledge that technology was advancing at a rate that 
would quickly outpace even the current rule set, if fl exibility 
was not rooted into the regulations.

The new regulations memorialized some of the previously 
mentioned NVIC’s addressing  automation and codifi ed specif-
ic procedures to ensure that automation design and operational 
reliability did not comprise safety when reducing watchkeeping 
standards or when reducing crew size. Additionally, manning 
requirements and watchkeeping defi nitions were outlined for 
“Minimally Attended”  and “Periodically Unattended”  machin-
ery plant operations as well as the minimum conditions needed 
to ensure Plant Reliability under all watchkeeping conditions.   

PLANT RELIABILITY 
The Coast Guard premise has always been that “the safety 

of vessels with automation should be at least equal to that of a 
vessel with its vital systems under direct manual supervision” 
meaning, that even though someone may not be physically 
present in the area where the vital machinery is operating, the 
crew or watchstander can rely on automation to perform part 
of the “watchkeeping” functions allowing them to focus on 
other watchstanding responsibilities. This is regardless if the 
machinery space is manned or unmanned. Therefore, redun-
dancy and reliability of vital equipment  becomes a critical 
part of the ship’s safety net.  

For the purpose of shipboard automation, reliability can be 
broken down into three key areas; Minimum Vital Equipment 
Requirements, Periodic Testing of Vital Equipment, and Main-
tenance of Machinery including Vital Equipment (See Figure 3). 

In the early days, the industry was more focused on modi-
fying existing ships to obtain approval for reduction in crew 
requirements. As newer ships replaced older tonnage, the em-
phasis shifted to ensuring that newer vessels were constructed 

DESIGN: MACHINERY SPACE AUTOMATION 

MR #9 (18-33).indd   31 9/9/2020   8:20:44 AM

http://www.marinelink.com


32  Maritime Reporter & Engineering News • September 2020 

to meet the latest standards. Regardless, the minimum equip-
ment requirements must be met before a reduction in crew 
size can be approved. Once approved and installed, proper 
maintenance and regular testing are essential to plant safety 
and reliability.  Accordingly, the Coast Guard places great em-
phasis on periodic testing of automation through the use of the 
Periodic Safety Test Procedures (PSTP) in part, to help them 
conclude that maintenance is being performed.  

It goes without saying that lack of maintenance can  and does 
have a direct impact an automation systems intended function 
bringing into questions its reliability. If part, or all of that sys-
tem is vital or being relied upon by the watchstander to per-
form part of his or her watchstanding functions, then there is 
an obvious defi ciency in that watch. In the event of a casu-
alty or emergency, especially while operating the machinery 
space unmanned, the result of that watchkeeping defi ciency 
could potentially lead to more serious consequences. And as 
we know, as equipment ages, Maintenance becomes even more 
important. It is easy to conclude that reduced Plant Reliability 
can increase the risk of an accident or an incident.  Either of 
these two issues can directly impact a company’s bottom line. 
Therefore, lack of maintenance = less reliability = bad.  

USCG PART 61 AND 62
The 1988 codifi ed the functional requirements needed en-

sure Plant Reliability.  They included;
1. Identifi cation of “vital” equipment is required;
2. Specifi c Alarms, for Monitoring and Control of vital 

equipment are required to be identifi ed, tested and documented; 
3. Fail Safe standards for the installation of vital equip-

ment or systems are required to be identifi ed, documented 
and tested;

4. Procedures on how to operate equipment following an 
emergency are to be documented and tested;

5. Periodic testing of all vital equipment, systems, 
alarms and control shall to be documented; and, 

6. Development of a planned maintenance program 
The fi rst fi ve items noted above, require the automation sys-

tem to meet minimum engineering design standards, which 
are validated in the Design Verifi cation Test Procedures and 
then their reliability is validated annually through the ap-
proved Periodic Safety Test Procedures. Both of these proce-
dures require U.S. Flag State approval, and require some level 
of oversight being completed by the Coast Guard or by Class 
on behalf of the Coast Guard,  Follow-up verifi cation that test-
ing is being completed is then carried out by Coast Guard in-
spectors annually during the ships Flag State inspection. 

These procedures include details on everything from primary 
and alternate controls, to alarms for vital systems and are in part, 
designed to demonstrate the adequacy of the vessel required 
planned maintenance program [5]. They describe in detail the 
specifi c steps necessary to accomplish testing and identify ex-

pected results. While the PSTP are required to be suffi ciently 
detailed so that engineering personnel unfamiliar with the test 
procedure should be able to follow them. Importantly, there is 
no Coast Guard requirement for ship personnel to be capable 
or competent in completing the tests as they “are intended to 
evaluate the equipment not the capabilities of the crew” [6].  
Meaning simply, that a third party can be used to demonstrate 
the performance of the vessel’s automation system similar to 
annual servicing of a ship’s fi xed fi re extinguishing system.  

PLANNED MAINTENANCE AND MACHINERY 
SPACE TESTING REQUIREMENTS 

As mentioned earlier, one of the foundational elements of 
maintaining a ships machinery system is a robust maintenance 
program. While periodic testing demonstrates that the equip-
ment continues to perform as intended, planned maintenance 
helps management ensure their asset can reliable operate 
without disruptions in trade as well as complying with Coast 
Guard, Class and manufacture requirements. For vessels oper-
ating on international routes, the planned maintenance system 
is a required element of the International Safety Management 
Code (ISM).  Specifi cally, Part A section 10, which states:

“The company should establish procedures to ensure that 
the ship is maintained in conformity with the provisions of the 
relevant rules and regulations and with any additional require-
ments which may be established by the company”  

Section 10.3 of the ISM Code is also important as it requires 
a company to identify shipboard vital equipment and promote 
the reliability of that equipment through periodic testing. No-
tice the theme is consistent with Coast Guard requirements.  
The good news here is the approved PSTP demonstrates com-
pliance with this portion of the ISM Code as long as the PSTP 
is implemented in the Vessel’s Safety Management System.  
When developing or evaluating your maintenance program 
the following items should be considered:

• Manufacturer’s recommendations for maintenance and testing
• Regulatory requirements
• Class requirements
• Company requirements
• Shore side support capabilities
• Length of voyages and frequency of port calls
• Labor contracts and other drivers

PROBLEMS ENCOUNTERED
The authors are regularly contracted by vessel managers to 

assist with Coast Guard PSTP development and inspections/
testing.  Some of the more common defi ciencies we encounter 
are the PSTP is worded incorrectly, Portions of the PSTP were 
not completed, and the engineer conducting the testing does 
not follow the written and approved procedures.  It is important 
to remember during any interaction with Coast Guard person-
nel that the Coast Guard  “intends these rules [On testing] to 
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provide minimum performance and testing standards that do 
not restrict use of technological developments or alternative 
arrangements that provide an equivalent degree of safety” [7]. 
This mind set does not mean the engineer can deviate from 
the approved procedures even if the end result is the same 
e.g. the alarm functions from sensor to output. It means that 
if there is an alternate way to demonstrate the performance of 
the automation system (sensor to alarm) then the Coast Guard 
can consider that method. In all cases the procedures should 
refl ect how each test is being performed because the CG in-
spector witnessing the testing uses the PSTP to help them con-
fi rm that the automation system works correctly regardless of 
their experience. In other words, If the procedures are correct, 
being followed, and the alarms function as intended then they 
serve to help a non-engineering Coast Guard inspector make 
the conclusion that the system is functioning properly. 

For a company with a planned maintenance program simi-
lar to DNV’s Ship Manager Technical PMS software, ABS’s 
NSE, or some other maintenance software program a leading 
indicator that testing and maintenance is not being adequately 
addressed can sometimes be found in the anecdotal observa-
tion of the number of overdue jobs waiting to be completed.  
Overdue jobs required to be performed in support of reduced 
manning not only reduces Plant Reliability but can be an 
indication of shortfalls in crew or shoreside support. If the 
company is relying on the ship’s crew to complete routine 
maintenance, then the crew must be sized to accommodate 
the number of required planned maintenance tasks associated 
with any reduction in watchkeeping or crew size, and at the 
same time ensure that STCW work rest hours are not violated.  
If shoreside support is provided, then managing scheduled 
maintenance plays a critical role in machinery reliability.

This leads to us a brief discussion on manning. Within the 
last several years the U.S. Flag State manning requirements 
have undergone some signifi cant changes. The USCG Marine 
Safety Manual (MSM) Vol III, Marine Industry Personnel is 
the policy document that the Coast Guard uses for manning 
requirements and watchstanding issues for all vessels includ-
ing those with automation. These recent changes have been 
important in several ways, the most signifi cant is the adop-
tion of Principles of Safe Manning IMO resolution A.890(21) 
by the Coast Guard. For vessels operating domestically those 
same international principles apply with some subtle differ-
ences. This is especially important for those vessels operating 
with reduced watchkeeping or manning levels since failure 
to maintain plant reliability provides the Flag State (USCG) 
a reason to increase manning levels or add watchkeeping re-
quirements (e.g. remove permissions to operate the machinery 
space periodically unattended). Therefore, while it can seem 
unreasonable and burdensome to complete 150 pages of test 
procedures for vital system machinery on an annual basis it is 
a critical part of maintaining plant reliability and ensuring the 
vessel’s equipment is working and reliable.

Innovation  |  Safety  |  Performance

www.herbert-abs.com

HECSTAB Design 

REGULATORY STABILITY ASSESSMENT SOFTWARE

USER DRIVEN | ENDORSED WORLDWIDE: HECSTAB is 
a versatile package for the Naval Architect involved in 
ship and non-ship shape design and analysis. Develop 
models to analyze trim, intact stability, damage stability 
and longitudinal strength.  Easily modify designs and 
re-evaluate assessments. HECSTAB contains a fully 
integrated modeling package, a hierarchical analysis 
interface, streamlined wizard-style analysis templates, 
and a state-of-the-art Python scripting interface. 
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REPAIR & CONVERSION

Gimi, the “World’s Second”
Following the delivery of the 

world’s fi rst converted FLNG in 
2017, Keppel O&M is currently 

undertaking its second FLNG con-
version, Gimi, for Golar LNG.  

Photos: Keppel O&M
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Old 
Ships
New 
Lives

By Greg Trauthwein

As the focus on carbon 
emissions comes to the fore 
across all industries, Keppel 
O&M, which supports the 
circular economy concept and 
is a ship conversion leader, 
is able to help companies 
reduce their indirect 
emissions. Proof of this was 
delivery of the world’s fi rst 
FLNG conversion solution 
that dramatically reduced 
the carbon footprint of the 
project as compared to new 
construction. There’s a 
second conversion project 
currently underway, and 
by the way: it’s faster to 
market and billions of dollars 
cheaper than a newbuild.

Keppel O&M’s FLNG conversion 
solution helps to give
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Keppel Offshore & Marine’s (Keppel O&M) 
conversion of a Liquefi ed Natural Gas Carrier 
(LNGC) into a Floating Liquefaction Vessel 
(FLNG) using a design and execution model 
jointly engineered by Keppel O&M and Golar 

LNG Limited (Golar), is estimated to save approximately 33% 
of greenhouse gas (GHG) emissions compared to an FLNG 
newbuild, according to a study conducted by environmental 
consultants, Environmental Resources Management (ERM). 

The study, which assesses the converted FLNG Hilli Episeyo 
and a new build FLNG of a comparable design and specifi -
cation, concluded that the converted FLNG saves a total of 
63,343 tons of GHG emissions. 

“Golar has long understood the merits of repurposing its 
fl eet of high quality assets, having repurposed fi ve vessels 
over the last 13 years with a further 2 currently in the process 
of being converted,” said Iain Ross, CEO of Golar LNG in 
a press release statement on the project. “The company has 
never scrapped an asset. The advantages of cost and speed to 
market have always been well understood and easy to quanti-
fy. Golar has consistently believed in the sustainability of this 
approach too and Keppel’s study now quantifi es the environ-
mental advantages of this part of our FLNG business model.”

“Keppel O&M has been the leader in conversions in various 
solutions since the fi rst FPSO that it converted in 1981 and has 
amassed strong engineering and conversion know-how in this 
space over the decades,” said Chor How Jat, Managing Di-
rector (Conversions & Repairs) of Keppel O&M. “The push 
towards energy transition and cleaner fuels has also made our 
customers including the oil majors and fi eld operators explore 
more sustainable solutions that can quantifi ably reduce their 
carbon footprint. Companies are reviewing not only their own 
emissions, but also emissions throughout their value chain. 
They are relooking their business models and making com-
mitments to their shareholders to reduce emissions.”

Keppel O&M supports the circular economy concept and 
the role conversions have played in providing sustainable so-
lutions. “While the savings in GHG emissions from a conver-
sion solution were intuitively clear, we wanted an objective 
study to quantify the signifi cant savings after having com-
pleted a full scope FLNG conversion like the Hilli Episeyo 
which was the world’s fi rst,” said Chor How Jat. “As steam-
propelled LNG carriers are phased out by the industry, own-
ers can also leverage this solution to repurpose their vessel 
for other uses, adding decades to the life of the vessel and 
reducing their carbon footprint. This study would also help 
shipowners make informed decisions as they think about what 
to do with some of their older assets.”

The repurposing of LNGCs into FLNGs adds decades to the 
life of the vessel, recapturing value that would have been lost 
through disposal. It also reduces the consumption of mate-
rials that would have been needed for a new build. For ex-

ample, the use of virgin steel was reduced by 39% in the con-
verted FLNG Hilli Episyeo, contributing signifi cantly to the 
reduction in GHG emissions.

While there are an increasing pool of candidate vessels com-
ing online for conversion, no two conversion projects are the 
same, and for Keppel O&M the key challenges were space 
constraint on the vessel as well as ensuring safety and effi -
ciency in the integration and organization of the systems, said 
Chor How Jat. “We were able to draw on our experience to 
develop with our client an innovative method to create more 
space on the vessel while outfi tting it with the latest technolo-
gy. Jointly developed by Golar and Keppel O&M, the concept 
of using sponsons was an innovative game changer, creating 
new acreage to house additional equipment on the vessel and 
segregating the hydrocarbon and non-hydrocarbon systems to 
meet safe design requirements.”

As with any major conversion project, cost-effi ciency is 
gained, or lost, in the intital design phase, as changes to plan 
raise costs exponentially as the project progresses. “We fi rst 
conducted a robust one-year FEED study jointly undertaken 
by the key partners to identify upfront the critical issues con-
cerning design as well as constructability,” said Chor How 
Jat. “That helped to defi ne the product and project plans more 

REPAIR & CONVERSION

 “Jointly developed by Golar 
and Keppel O&M, the concept 

of using sponsons was an 
innovative game changer, 
creating new acreage to 

house additional equipment 
on the vessel and segregating 

the hydrocarbon and non-
hydrocarbon systems to meet 

safe design requirements.” 

Mr. Chor How Jat, 
Managing Director 

(Conversions & Repairs), 
Keppel O&M
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accurately and enabled an effi cient 39-month shipyard ex-
ecution and six-month site commissioning on arrival at the 
Sanaga fi eld, both of which are exceptional for a prototype.”

At the end of the day, as is the case in nearly every shipbuild-
ing and conversion endeavor, experience goes a long way to-
ward ensuring an effective, effi cient conclusion. “Generally, 
LNG carriers can be converted into production and storage 
vessels - FLNGs, FSRUs and FSUs,” said said Chor How 
Jat. “Each conversion is different – it requires an experienced 
team with a specifi c and technical set of capabilities to meet 
the design and specifi cation requirements of the project. For 
example, the type of containment system and storage capac-
ity will impact the engineering considerations and technical 
feasibility of the project.”

To date Hilli Episeyo has performed consistently, provid-
ing proof of concept and attesting to the solution put forth by 
Keppel O&M and Golar. The FLNG has maintained 100% 
commercial uptime since its delivery in 2017, and recently 
surpassed its 42nd cargo dispatch. Keppel O&M is currently 
undertaking its second FLNG conversion, Gimi, for Golar 
which is being repurposed for the 20-year BP Greater Tortue 
Ahmeyim contract offshore West Africa. Keppel O&M has 

an extensive track record in the conversion of vessels. In ad-
dition to converting the world’s fi rst FLNG in 2017, Keppel 
O&M converted the world’s fi rst Floating Production Storage 
and Offl oading vessel (FPSO) in 1981 and the world’s fi rst 
Floating Storage Regasifi cation Unit (FSRU) in 2008. It has 
converted 134 production vessels including FPSOs, FLNGs 
and FSRUs.

While the environmental savings are commendable, it’s 
another type of green savings, U.S. dollars, that provides real 
impact in comparing newbuild versus conversion. According 
to numerous analyst and media reports, the Hilli Episeyo – 
which was the world’s fi rst converted FLNG completed by 
Keppel O&M –  cost a reported $1.2 billion for a total produc-
tion capacity of 2.4MTPA, or $500 per ton production capac-
ity installed. Comparing the costs to the world’s biggest FLNG 
newbuild, Prelude, the price advantage is clear. According to 
numerous analyst and media reports, Prelude cost an esti-
mated $10 to $13 billion to build. At the time, Shell estimat-
ed the project would cost up to $3.5 billion per million tons 
of production capacity (or an estimated $2800 to $3700 per 
ton production capacity installed).

MR #9 (34-49).indd   37 9/9/2020   8:49:14 AM

http://www.marinelink.com


38  Maritime Reporter & Engineering News • September 2020 

Steffen Cronauer, an 18-year Thermamax veteran, believe in the axi-
om that ‘you get what you pay for’ is particularly true in machinery 
insulation: “In some parts of the world, insulation mattings are used, 
and while they are cheaper from the beginning and can pass tests on 

the bench, they are not as effective in the long haul.”
Thermal and acoustic insulation is the business of tmax Holding GmbH, 

a holding of six companies in Europe, USA and China with headquarters in 
Mannheim, Germany, a company of about 500 people working to provide 
engineered solutions to the automotive, on- and off-highway sectors, power 
sports vehicles, stationary power generation, ships, and oil platforms, both 
on land and at sea. For the marine industry, Thermamax is a solution provider 
for SOLAS-compliant insulation solutions for engine rooms. The company 
engineers and supplies insulation claddings for most of the leading engine 
and turbocharger OEMs. In addition, Thermamax is able to design, manu-
facture and install SOLAS-compliant retrofi tting insulations also for engines 
that are already in service for a longer period of time and that eventually do 
not meet latest safety standards. 

Something Old, Something New ...
According to Cronauer, the number one driver for Thermamax products in 

the maritime and offshore sectors is safety, and in fact it was the Deepwater 
Horizon accident that served as an infl ection point with potential custom-
ers understanding that “sheet metal insulation cladding is the better product 
when it comes to safety onboard, whether it is a rig or a propulsion engine for 
a vessel.“  According to IMO SOLAS the surface temperature of modern ma-
rine engines must not exceed 220°C. In addition, engine builders are striving 
for better fuel effi ciency, mainly by increasing the engine`s power density 
what typically leads to higher exhaust gas temperatures. Due to higher charge 
air pressures even the area of the compressor outlet of the turbocharger be-
comes a concern in terms of surface temperatures. Consequently, every new 
engine has to be equipped with a highly effi cient insulation system. “We also 
have to look at and consider the aftertreatment devices, as large SCR systems 
become more common on ships,“ he said. “For example the aftertreamtment 
system is almost as big as the engine itself. They too are hot, they too must 
meet SOLAS requirements.“

While new engines are a central focus, the larger market opportunity comes 
in the retrofi t sector, as there are many engines 20 years or older that could 

HEAT & VIBRATION MITIGATION

By Greg Trauthwein

While the size, shape 
and purpose of maritime 
vessels varies widely, a 
common concern for every 
shipowner is ensuring the 
long-life, effi cient and safe 
operation of a vessel’s 
biggest capital expenditure: 
the propulsion machinery. 
Heat and vibration are 
the two main culprits in 
cutting machinery life short 
and raising maintenance 
cost. Maritime Reporter & 
Engineering News was in 
Mannheim, Germany late last 
year to visit Thermamax, a 
specialist in the design and 
manufacture of thermal and 
acoustic insulation solutions 
for diesel engines, spark 
ignited engines, exhaust 
aftertreatment systems and 
electric storage systems. 

Effectively Mitigating Heat & 
Vibration in the Engine Room

Engine KillersTaming of the
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utilize an insulation retrofi t, which spurred Thermamax to de-
velop its Tmax-Retrofi t. 

Thermamax Engineered Solutions
While many may not put ‘insulation’ in the category of en-

gineered solution, a stroll through the modern manufacting 
complex of Thermamax dispels that notion. It starts with the 
realization that the plant workers go about their business with-
out masks, courtesy of a state-of-the-art air quality vaccum 
system which was installed and monitored regularly (Note: 
this visit was conducted pre-COVID-19).

There are many key factors to producing the bespoke en-

gineered insulation solutions – from the latest laser cutting 
equipment to metal handling/bending machines, and, of 
course, the quality of the insulation materials themselves. 

“The most important aspect is the grade of the material,” 
said Cronauer. “You can buy a 20 mm material for 10 Euros 
or for 7 Euros, but the fact is, this highest technical require-
ment for our material is not temperature, it’s vibration. Even 
the cheap stuff that you can use for the roof of your house can 
give you high temperature protection, but it’s the vibration 
that is a killer with a very bad infl uence on the lifetime of the 
insulation and the machinery.”

In this regard, for the marine sector Thermamax uses stain-

HEAT & VIBRATION MITIGATION

Keeping Machinery Heat & 
Vibration in Check

Thermal and acoustic insulation 
is the business of tmax Hold-

ing GmbH. Left: An engine with 
old, worn-out cladding; Right: An 
engine with new tmax cladding.  

 Photos: Thermamax
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less steel and a stitched and woven insulation fabric that is 
designed to better withstand the pressures of heat, vibration 
and time.

Over the years Thermamax has continued to invest in new 
machinery, for example laser cutting machines that today are 
fi ve times more effi cient than machines were 20 years ago, 
but at the same price point. And the advent of CFD simulation 
has allowed it to ensure that not only are its insulation solu-
tions optimized for heat and vibration characteristics, but that 
they are engineered for ease of assembly and maintenance by 
unskilled workers; to maximize material use, “so maybe we 
don’t neet 2 mm thickness, maybe 1 mm is enough. And do 
we need 215 screws, or maybe only 120?”  

Thermamax continually invests in R&D to test new materi-
als, but to date stainless steel and fi ber materials are still the 
go-to. “There is some movement (at the R&D departments 
that manufacture insulation material), but there hasn’t been 
a real breakthrough. For example, a cladding design without 
any fi bre material. From a physics perspecitve, it is possible 
and it works perfectly on the test bench but the question is ... 
who will be the pioneer for this new design?”

But manufacturing in the marine sector is a low-volume af-
fair for all, and Cronauer stress the importance of a skilled 
workforce to deliver consistent quality.

“Blue-collar workers in Germany go through an apprentice-
ship program that is three years long, certifi cate-based and 
teaches them how to work skillfully with metal (and other 
materials).”

As the maritime market moves increasingly to news fuels, 
hybrids and batteries, Thermamax evolves too, engineering 

unique solutions to address the need to manage heat and vi-
bration. Recently Thermamax developed housings for battery 
modules to support electrifi cation, beside others, for marine 
application. Also, on board ships electrifi cation is becoming 
more and more important. Thermamax battery housings can 
be used for on-board energy storage systems,. Thermamax 
battery housings ensure effective fi re protection and extend 
the battery range by balanced thermal management. But in re-
gard to market guidance, Cronauer it was still too soon to tell 
how fast and how far these newer applications would move.

At the end of the day, the company is able to lean on the 
multiple markets it serves. “From the automotive side you can 
learn a lot of cost-effi ciency, cost-engineering, secure pro-
cessing,” said Cronauer. “From marine we learned a lot about 
combining multiple materials into a single function. This is a 
key factor in making Thermamax a leader in providing com-
plex solutions.”

The Tmax-Retrofi t
In the engine room temperatures are highest and reliable 

fi re prevention is vital. As 3D details are often not available 
for older engines, retrofi tting with SOLAS-compliant high-
performance insulation systems has only been possible to a 
limited extent until now. With Tmax-Retrofi t, older marine 
engines can now also be upgraded with high-temperature in-
sulation systems which exceed SOLAS guidelines. The all-in-
one package provides all services – from the preparation of 
the engine’s 3D profi le to the thermography of the developed 
and installed insulation system – all from one source.

“We see retrofi t opportunities, as there are many old ships 
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A 3D Scan 
The Thermamax retrofi t 
solution starts with a 3D 

scan of the engine.
 Photo: Thermamax
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with old engines with old insulation systems which are rotten 
and do not have any fi re protection properties anymore,“ said 
Steffen Cronauer. He noted that many engine manufacturers 
– Thermamax’s main customers – are not inspired to release 
a retrofi t system for an engine released 25 years or older, and 
the decision to retrofi t an insulation system requires conver-
sation between the ship owner and the engine makers. “This 
is the biggest opportunity for us in the maritime sector. The 
offshore sector is interesting, too, dependent on the price of 
oil and their willingness to invest.”

1. A 3D-Scan of the engine to ensure the best fi t of the ex-
haust gas and turbocharger cladding. Results of the scan are 
used as the basis for preparing digital 3D models.
2. Reverse Engineering: Based on the scanned 3D profi le, 
Thermamax develops a CAD model of the engine. For this 
it fi rst generates a polygon network in STL format from the 
available data. This is converted into standard geometries 
and free-form surfaces. From these attributed surface mod-
els and own on-site photos, we can then create a CAD model 
in the STEP or IGES format.  
3. Design and Simulation: Now starts the classic design 
process. On the basis of a 0D/1D thermal calculation Ther-
mamax defi nes material and thickness of the insulation. The 
detailled constrution is made in Creo, a specialized software. 
The result is a durable exhaust gas/turbocharger cladding 
which reliably lowers the maximum surface temperature be-
low 220°C and even below 100 °C, depending on require-
ments.
4. Manufacture: First, Thermamax produces a prototype. 

Which will be test-installed on a mock-up in order to guaranty 
best fi t later on the engine. The individual Tmax-Insulation 
Cladding is now ready to use and can be installed.
5. Installation: Thermamax installs the exhaust gas/turbo-
charger cladding – fi rst the prototype – on your engine.
6. Thermography: To ensure that the new insulation system 
performs as required, Thermamax performs a thermography 
test.

Tmax offers a SOLAS-check in order to provide a profound 
assessment to the vessel responsible. Regardless of whether 
the customer buys the insulation, if necessary, at Thermamax 
or renews it on his own. And for Tmax-Insulation cladding, 
the company offers a regular maintenance service during 
which the insulation is checked against SOLAS requirements 
and takes care of the production and replacement of the instal-
lation if hotspots are detected. 
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Precision Manufacture 
The Thermamax plant in 

Mannheim, Germany.
 Photo: Thermamax

Turbocharger 
Cladding

 Photo: Thermamax
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Noise Control Engineering, 
LLC (NCE) recently com-
pleted an underwater radiat-
ed noise study for Washing-

ton State Ferries (WSF), a study which 
entailed measurement of nine vessels 
representing all seven operating classes 
of WSF vessels, quantifying noise, po-
tential impacts to orcas and other marine 
life, and methods of reducing noise.

“With the increasing awareness of un-
derwater noise impacts on marine life, 
both globally and locally in the North-
west, WSF is interested in learning more 
about how their operations may impact 
marine life,” said Jesse Spence, Presi-
dent, NCE. “They are also interested 
in learning what aspects of their vessel 
designs cause underwater noise, and if 
they can reduce their impacts through 
procedural changes as well potential im-
provements to the design and engineer-
ing of their vessels.”

“This work provides the information 
that WSF needs to take the next steps 
towards operational and engineered 
mitigation measures to reduce the im-
pact of underwater radiated noise from 

our vessels on marine life, particularly 
the critically endangered Southern Resi-
dent Killer Whale,” said Kevin Bartoy, 
Environmental Stewardship & Sustain-
ability Program Manager, Washington 
State Ferries.

NCE used its Buoy Acoustic Measure-
ment System (BAMS) to perform vessel 
noise measurements in general accor-
dance with ANSI S12.64 while allowing 
the vessels to maintain their normal op-
erating schedule. Simultaneously, vessel 
operational and environmental data was 
collected allowing for assessments of 
noise at varying propeller RPMs, oper-
ating powers, and speeds. This informa-
tion was compiled into a database which 
was used to calculate ‘source levels’ 
and identify impacts to marine life us-
ing NMFS guidelines. The measurement 
data was also used to identify causes of 
noise ranging from propeller cavitation 
to specifi c machinery items. 

Cutting Ship Noise
While emissions from ship exhaust 

has been the main target of regulators 
to reduce shipping’s impact on the envi-

ronment, the matter of noise mitigation 
with a focus on its impact to wildlife has 
been a long-running concern, growing 
in stature in recent years as the overall 
health and well-being of the ocean and 
ocean issues have risen in the public 
conscience.  

“Early in 2019 there was a meeting 
held at the IMO offi ces in London, or-
ganized by Transport Canada, to attempt 
to quantify what we should do regarding 
underwater noise limits and quantifi able 
approaches to noise mitigation. These 
meetings have all been in response to 
the rising recognition of our impacts to 
marine life, with respect to noise,” said 
Spence. “Looking forward, I believe 
there will be greater acceptance of es-
tablished noise criteria as independent 
operators design vessels that meet these 
criteria and modify existing vessels to 
reduce underwater noise. This issue has 
been discussed for nearly (or possibly 
more than) 20 years, and the momentum 
is building.”

Drivers and Solutions
According to Spence, there are ef-

SHIP NOISE

By Greg Trauthwein

Noise Control Engineering (NCE) recently completed an underwater noise study for 
Washington State Ferries. Jesse Spence, President, NCE, discusses the growing mandate 

to mitigate noise from commercial vessels.

Environmental concerns drive 
ship noise mitigation efforts

Quiet by Design
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forts to put more regulations in place, 
particularly for newbuilds, as a focus 
on shipborne noise continues to grow. 
“The marine vessel operator commu-
nity is generally aware of the issue, and 
some are concerned that if the commu-
nity does not take action to reduce noise 
emissions on their own, then tough lim-
its will be set for them. 

One of my main takeaways from the 
2019 IMO/Transport Canada meeting 
is the technology is available to reduce 
noise on commercial vessels. However, 
the desire and need to have reduced 
noise must be stated clearly in the ves-
sel specifi cation or it will not get imple-
mented.”

With the wide variety of private, com-
mercial and government vessels plying 
the world’s waterways, there is no single 
‘silver bullet’ solution used to mitigate 
noise from boats and ships. “Every ves-
sel is different, and there is no ‘one size 
fi ts all’ solution for underwater noise,” 
said Spence. 

“However, propeller cavitation is a 
prominent feature of underwater noise 
for most commercial vessels. Machin-

ery noise will also play an important 
role, particularly propulsion engines, 
gensets, gearboxes, and other large 
equipment.”

When asked defi ne ‘top tips’ to miti-
gate underwater noise, Spence admit-
ted “Really, I have one. Put a limit in 
your vessel specifi cation and require the 
vessel to be designed to meet it. There 
currently are a variety of underwater 
noise classifi cations from ABS, Lloyds, 
DNV GL, and others. Environmental’ 
limits are available which are aimed at 
reducing underwater noise emissions 
without imposing onerous design limi-
tations and the need to put damping 
on every panel, stiffener, dinner plate, 
etc. The more these limits are used the 
more we will learn about what it takes 
to meet them (with the associated con-
fi dence that they can be met), and what 
this all means to marine life. The limits 
will likely change over time, as we learn 
more and refi ne our understanding of 
quiet ship design and impacts to marine 
life. But without the fi rst step of stating 
“I want lower noise,” no progress will 
be made.”

SHIP NOISE

“Environmental’ limits are 
available which are aimed 

at reducing underwater noise 
emissions without imposing 
onerous design limitations 

and the need to put damping 
on every panel, stiffener & 

dinner plate.” 

Jesse Spence, President, NCE
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Despite the COVID-19 pandemic, navies adjusted 
how they operate at home and while deployed, to 
keep their forces ready for any missions as they 
keep their Sailors, families, communities, as well 

as allies and partners safe from the coronavirus.
Navies have taken a number of prudent preventative mea-

sures to limit outbreaks, mitigate cases of infection and reduce 
the community spread of the virus.

Speaking during his May 29 “On The Horizon: Navigating 
the European and African Theaters” podcast, Admiral James 
G. Foggo III, Commander of U.S. Naval Forces Europe and 
Africa, said The U.S. Navy is “open for business.  “Basically, 
it means that our Navy, no matter what the circumstances, 
will provide maritime security where and when it’s needed.  
No matter how tough this thing, the coronavirus, gets, we just 
can’t let our guard down.”

The global COVID-19 pandemic has had a major impact on 
navies--from how they manage maintenance and sustainment; 
to how they train, educate, exercise and operate; to how they 
have contained the pandemic and treated personnel; to how 
they have helped respond to people in need.

For Assistant Secretary of the Navy for Research, Devel-
opment and Acquisition James Guerts, his top priority dur-
ing the COVID crisis has been keeping a healthy workforce.  
“We have not closed a single shipyard or FRC (fl eet readiness 
center) through the crisis. We’ve maintained a strong indus-
trial base, and we’ve made sure we’ve got the worked queued 
up. We have been able to keep new and existing programs on 
track with high confi dence, increasing current readiness and 
driving costs down.  Now we need to focus on the future, so 
when we get out past COVID we’re not where we were, but 
where we need to be.”

Later he admitted that the pandemic has caused disruptions 
that have led to some ineffi ciencies, which have added to cost, 
but that the Navy is committed to keep work funded and on 
track.

“The fl eet’s operating tempo has not slowed down, so we 
can’t slow down,” Guerts said.

Shipboard infections
COVID cases have occurred on naval vessels around the 

world, and in some instances ship operations have been cur-
tailed by a Coronavirus outbreak. About one out of every three 
Sailors aboard the USS Theodore Roosevelt (CVN 71), and 
aircraft carrier with a ship’s company of about 3,000, became 
infected, and one sailor died.  Most of the crew was moved 
ashore in Guam until they could be free of the virus.

In the case of the USS Kidd (DDG 100), the guided missile 
destroyer left Pearl Harbor in late March to support counter-
drug operations in the eastern Pacifi c, with apparently no cas-
es of COVID 19, yet nearly a quarter of the crew of 330 were 
infected when she arrived at San Diego more than a month 
later.  Two of the crew had to be evacuated during the transit.  
Most of the crew was removed for treatment in San Diego 
while a skeleton crew remained on board.  The ship was able 
to resume operations on June 10.

During a Mediterranean deployment this spring, the virus 
infected more than 1,000 crewmembers—nearly half of the 
crew-- aboard the French aircraft carrier Charles de Gaulle.  
Several sailors were hospitalized.  The ship underwent a 
cleaning and disinfecting process when it returned to port, and 
all crew members were tested and monitored.

On Mar. 30, the Dutch Ministry of Defense announced that 
the country’s Walrus class attack submarine HNLMS Dolfi jn, 
had to return to port two weeks early after eight members of 
its 58-person crew tested positive for COVID-19, and others 
displayed symptoms. The crew was placed in quarantine af-
ter returning to the Netherlands.  The crew was tested, those 
infected were treated and the sub subsequently cleaned.  The 
Dolfi jn was back to sea with the same crew three days later.

Exercising caution
While some at-sea exercises were postponed, cancelled or 

curtailed, other went ahead with prudent precautions in place.
The biennial Rim of the Pacifi c (RIMPAC) maritime ex-

ercise is being conducted as an at-sea-only event in light of 
COVID-19 concerns. The exercise was planned to conduct a 

NAVIES & COVID-19

By Edward Lundquist

Navies challenged by COVID at sea, ashore

Fit for Fight
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meaningful exercise with maximum training value but mini-
mum risk to the force, allies and partners, and the people of 
Hawaii. “In these challenging times, it is more important than 
ever that our maritime forces work together to protect vital 
shipping lanes and ensure freedom of navigation through in-
ternational waters,” said Commander, U.S. Pacifi c Fleet Adm. 
John Aquilino. “And we will operate safely, using prudent 
mitigation measures.”

As the U.S. Navy continues to limit the spread of COV-
ID-19, RIMPAC 2020 is not scheduled to include social events 
ashore. Joint Base Pearl Harbor-Hickam will be accessible for 
logistics support, with a minimal footprint of staff ashore for 
command and control, logistics, and other support functions.

According to a NATO statement from Allied Maritime 
Command regarding the recent Dynamic Mongoose multi-
national ASW exercise, just one sailor with COVID-19 could 
mean the entire ship becomes infected. “All our missions have 
robust procedures in place to protect our people and prevent 
the spread of the virus. The particular action of each ship is 
dictated by the ship’s national policies. In general, it’s limiting 

contact between ships, hand washing, disinfecting of supplies 
transferred, routine ship dis-infecting and, when in port for 
resupply, crews are not allowed to leave their ships. Our ships 
are essentially self-quarantined in place as units,” the state-
ment read.

“It is vital that we are able to conduct our operations and 
tasks regardless of the threat from COVID-19. Reducing the 
risk of getting the virus on board our ships in the task group 
is therefore one of my top priorities”, said Commodore Yn-
gve Skoglund of the Royal Norwegian Navy, Commander of 
Standing NATO Maritime Group One (SNMG1), and who led 
the ships participating in the Dynamic Mongoose exercise. 

Ships from Standing NATO Mine Countermeasures Group 
Two (SNMCMG2) that were participating in the Dynamic 
Manta ASW exercise in the Mediterranean started implement-
ing protective measures starting as early as Feb 27, including 
a wet chloramine carpet at the fl agship entrance, antibacterial 
gel cans, masks and gloves.

Around 30 ships from 19 NATO Allied and partner nations 
participated in the annual BALTOPS maritime exercise in the 

NAVIES & COVID-19

Fit for the COVID Fight 
Sailors stand in ranks before 
manning the rails of Nimitz-
class nuclear aircraft carrier 
USS Carl Vinson (CVN 70).  

 Photos: U.S. Navy Photo by Petty Of-
fi cer 3rd Class Christian Huntington
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Baltic in June, although the amphibious component of the 
exercise was cancelled along with ships visits and personnel 
exchanges because of COVID concerns.

Royal Danish Navy Commander s.g. Henning Knudsen-
Hauge, Commander of Standing NATO Mine Countermea-
sures Group One, said his ships disinfected provisions and 
spare parts taken on board, and eliminated physical contact 
with personnel outside the group. Port visits were replaced by 
short logistical stops without shore leave, and all offi cial calls 
were either cancelled or digitalized.

People, training and education
Tens of thousands of Sailors as well as family members, 

who were scheduled to move to a new duty station were af-
fected by a “stop movement order” in mid-march that lasted 
about fi ve months and temporarily halted all travel.  This took 
place right in the middle of the busy summer months when 
families typically execute permanent change of station moves 
between school years.  Many Sailors couldn’t depart for their 
next assignment until their relief had reported aboard.

Training and education have been affected by the pandem-
ic.  In the U.K., Cadets from Royal Navy university units are 
volunteering to drive ambulances, treat coronavirus patients, 
look after the vulnerable in lockdown and even advise politi-
cal leaders – at the same time as they continue their studies.

As the pandemic spread, service academy students were 
sent home and completed their coursework online. The U.S. 
service academies created online workouts and exercise ses-
sions for students to keep up their physical training.

The U.S. Naval Academy and Coast Guard Academies held 
virtual graduation and commissioning ceremonies.  The usual 

commissioning ceremonies for the Naval Reserve Offi cers 
Training Corps and universities around the country were can-
celled and replaced with virtual events.  The Marquette Uni-
versity NROTC unit commissioned its midshipmen as ensigns 
and second lieutenants administering the oath of offi ce during 
in a ceremony carried on YouTube.  The new offi cers were in 
uniform at their homes, and had their families and friends put 
on their new insignia as offi cers.

New recruits attending the Navy’s enlisted boot camp at 
Recruit Training Command in Great Lakes in Illinois, are se-
questered for a 14-day ROM as a COVID mitigation mea-
sures.  Incoming freshmen at the U.S. Naval Academy in An-
napolis, Md., underwent a 14-day ROM in Bancroft Hall, the 
academy’s huge dormitory.

The Naval War College in Newport R.I., is using tools like 
Zoom, Blackboard and Microsoft Teams for orientation and 
instruction.  The summer quarter education at Naval Postgrad-
uate School in Monterey, Calif, will be delivered via distance 
learning, although a small number of students will be allowed 
to perform lab work and research and take part in classifi ed 
classes. For ships at sea, the number of safe ports to visit has 
been dramatically reduced.  Guam in the Pacifi c and Rota, 
Spain in the Mediterranean are two examples of ports where 
the Navy already has a presence and can ensure compliance 
with COVID protocols.  

The crew of USS Nimitz (CVN-68) was sequestered inside 
the skin of the carrier for nine days of a 14-day ROM period 
before heading to sea for pre-deployment training. 

The USS Dwight D. Eisenhower (CVN 69) and USS San 
Jacinto (CG 56) returned to their homeport of Norfolk, Vir-
ginia, on Aug 9th.  Due to the COVID 19 pandemic, the ships 

Safe Navigation 
Sailors navigate the ship 

in the bridge of the Nimitz-
class aircraft carrier USS 

Dwight D. Eisenhower (CVN 
69). Dwight D. Eisenhower 
Carrier Strike Group has re-
mained underway as a ready 

strike group during the 
COVID-19 global pandemic. 
 U.S. Navy Photo by Mass Comms 

Specialist 3rd Class Sawyer Haskins
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NAVIES & COVID-19

remained continuously at sea for 200 days. with no port visits.

Caribbean Cooperation
France, the Netherlands and the United Kingdom are work-

ing together to provide a coordinated humanitarian response 
in the Caribbean, where all three nations have a presence. The 
French amphibious assault ship Dixmude, British primary 
casualty receiving ship RFA Argus and Dutch multi-function 
support ship for amphibious operations HNLMS Karel Door-
man are now in the region to help with the COVID-19 crisis 
currently affecting their overseas territories.  

RFA Argus and her 100-bed medical facility, was already 
scheduled to sail for the Caribbean, a region that contends 
with severe hurricanes and tropical storms each year, and Ar-
gus is prepared to respond if needed, but she is well equipped 
to assist British Overseas Territories dealing with the CO-
VID-19 outbreak.  In addition to Dixmude, the French navy 
mobilized its other two its Mistral-class amphibious assault 
ships in response to the coronavirus pandemic.  Mistral was 
dispatched to support the French territory of Reunion in the 
Indian Ocean, and Tonnerre was sent to Corsica.  The Karel 
Doorman carries a medical support unit and can also supply 
the other with fuel.  A coordination cell has been set up on 
the French island of Martinique to manage cooperative ef-
forts when necessary. Looking to the not-too-distant future, 
normality won’t return until the virus can be prevented.  Rus-
sia already claims to have a vaccine.  A number of promising 
multi-national efforts are underway.  The U.S. Department of 
Defense claims that the public-private partnership “Operation 
Warp Speed,” is on track to meet its goal of delivering 300 
hundred million doses of safe and effective COVID-19 vac-
cines by the end of the year. In any event, navies will likely 
play a role in testing and administration of new vaccines to 
combat COVID 19.  

Global impact
Even in February navies were becoming aware of the virus.  

When the Royal Malaysian Navy (RMN) ship KD Lekiu was 
assigned to escort a fl oating superstructure owned by Malay-
sian oil company Petronas from South Korea to Malaysia, 
everyone on board was given a clean bill of health prior to 
leaving home port, and again when they arrived at Geoje-do, 
an island off the port city of Busan.

According to RMN Lt. Norzuhaira Ruhanie, a new normal 
started to creep into the ship’s operation and routine when the 
global pandemic was declared, including a greater focus on 
good hygiene.

“In port, masks were procured for the crew and hand sanitis-
ers in the sick bay were put to good use,” Ruhanie said. “So-
cial distancing was practices as much possible. The medical 
offi cer on board, Lt (Dr) Amirul Arzahar, was kept busy with 
regular screening of the crew throughout the return journey. 
The commanding offi cer, Captain Shaiful Nizam, realised the 
journey home was a form of self-quarantine for him and the 
crew.  No crew members became infected during the mission.”

The RMN is working closely with the Malaysian Armed 
Forces’ Health Service Division and the Army’s Royal Medi-
cal and Dental Corps, in preparing a standard operating pro-
cedure,” she said.  “Regular screening and health checks are 
now required of all navy personnel involved in routine opera-
tions.”

In Thailand, the Navy and other services had to cut their 
budgets by a third to enable the government to fi ght the pan-
demic.  Among the cost-cutting measures being implemented, 
the Navy is postponing procurement of its second and third 
submarines as a result.

The Bangladesh Navy assisted the civil administration in 
implementing the government’s directives to fi ght corona-
virus.  Navy personnel distributed food, water, masks and 
disinfectant soap to local communities, and conducted an 
awareness campaign about social distancing and sanitation to 
prevent the virus transmission.  The Navy had ships visiting 
ports and fi shing villages to raise awareness among local com-
munities about the coronavirus outbreak. 
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Innovative new Ship & Boat designs

On the Drawing Board

Stena Bulk’s IMOFlexMAX
Stena Bulk continues its IMOIIMAX 

design with a prototype for a new chem-
ical tanker, the IMOFlexMAX, which 
will be designed to reduce greenhouse 
gas emissions by more than 25% com-
pared to modern product tankers. IMO-
FlexMAX has been designed by naval 
architects at Stena Teknik. From hull 
design to vessel propulsion, these ships 
will incorporate the latest technology, 
including Flettner rotors and solar pan-
els to harvest energy from wind and sun-
light. They will be powered by dual-fuel 
engines that can run on LNG as well as 
conventional low-sulfur fuels, but will 
be fl exible to consider alternative fuels 
based on client and regional demand.  

Ammonia-Fueled Tugboat
A  trio of marine powers in Japan 

seeks to develop the world’s fi rst ammo-
nia-fueled tugboat. A joint R&D agree-
ment was signed by NYK, IHI Power 
Systems, and ClassNK recently to put 
the world’s fi rst ammonia-fueled tug-
boat into practical use. To start, in fi scal 
2020 the companies will tackle themes 
such as technological development of 
the hull, engine, and fuel supply system, 
and development of safety navigation 
methods. After evaluating the practical-
ity of the R&D results, the JV will begin 
study of the construction of the ammo-
nia-fueled tugboat and the plan for con-
struction. NYK Line will focus on R&D 
of the hull and fuel supply system; IHI 

Power Systems will address R&D of en-
gine and exhaust gas aftertreatment de-
vices; and ClassNK will focus on safety 
assessment of ammonia-fueled tugboat

Battery-Powered HS Ferry
A Washington State team was selected 

for funding from the U.S. Department 
of Transportation’s Federal Transit Ad-
ministration. Kitsap Transit is a public-
private partnership team is being led by 
Washington Maritime Blue to advance 
the fast foil ferry design and the busi-
ness case for sustainable operations. 
The funding from FTA, which will pro-
vide $372,910 as part of the Accelerat-
ing Innovative Mobility initiative, and 
other funding will help to complete the 
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Nothing inspires change quite like being told to do something, in the case of maritime 
this means new legislation mandating increasingly strict emissions reduction limits. 

Profi led here are some innovative new and emerging designs.

Necessity: the Mother of Invention
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Stena Bulk’s IMOFlexMAXAmmonia-Fueled Tugboat

Battery-Powered HS Ferry
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preliminary design for a high-speed pas-
senger ferry powered by battery-electric, 
low-emission technology. The hydrofoil 
design will use lightweight carbon fi ber 
construction and batteries to speed up 
travel between urban centers and sub-
urban and rural communities, reducing 
and perhaps eliminating fuel use com-
pared to conventional fast ferries.

Program partners include: naval ar-
chitecture and marine engineering fi rm 
Glosten; Anacortes-based Bieker Boats; 
DNV GL; as well as public sector stake-
holders.

AiP for CTV
BAR Technologies and Chartwell Ma-

rine earned Approval in Principle (AiP) 
from the American Bureau of Shipping 
(ABS) for the design and construction 
of the new BAR 30m crew transfer 
vessel (CTV). Vessels servicing the ex-
panding U.S. East Coast offshore wind 
development areas will increasingly 
need to travel further for longer, while 
navigating deeper waters and greater 
wave heights. To meet this challenge, 

BAR, with the support of Chartwell, 
developed a 30m CTV, making use of 
FOSS technology (foil optimized stabil-
ity system) to enhance seakeeping and 
maneuverability, while reducing vertical 
acceleration by up to 70% in 2.5m wave 
heights. While offering greater levels of 
availability in rough seas, the BAR 30m 
CTV also demonstrates up to 50% fuel 
effi ciency savings at 15 knots, keeping 
emissions at bay in line with stringent 
EPA Tier 4 guidelines. 

 
Monomaran Crewtender

Coastwise Offshore Services and Next 
Generation Shipyards signed a contract 
for the building of a new type of ves-
sel, an aluminum vessel for the offshore 
wind-industry, with an option for three 
additional vessels. 

The new boat aims to combine the 
stability of a catamaran with the speed 
and fuel effi ciency of a monohull, and 
the building of the vessel was at the ini-
tiative of Coastwise Offshore Services, 
the new shipping enterprise owned by 
Eelko Wijdieks, Douwe van den Berg 

and Onno Nienhuis. Harlingen-based 
SeaZip Offshore Service will be respon-
sible for the commercial management of 
the vessel.

The combination of monohull and 
catamaran is refl ected in the new ves-
sel type name: the 30 Pax Monomaran 
Crewtender- Endurance class NG2727. 
The 27-m, 27-knot vessel is scheduled 
to be delivered to Coastwise December 
2021. 

New Fishery Inspection Vessel 
Danish naval architects OSK-

ShipTech A/S designed, and Hvide 
Sande Shipyard will build a new $27m  
fi shery inspection vessel for Danish 
Fisheries Agency. Ny Vestkysten  will 
replace the existing MV Vestkysten 
from 1987.  In addition to its main pur-
pose as fi shery inspection vessel for the 
North Sea and Skagerrak area, the new 
vessel is designed to fi t future inspec-
tion challenges, e.g. by the use of large 
drones, and cover service functions such 
as emergency towing assistance, sal-
vage, and surveys.

Im
ag

e 
C

ou
rt

es
y 

 N
ex

t 
G

en
er

at
io

n 
Sh

ip
ya

rd
s Im

ag
e 

C
ou

rt
es

y 
 N

ex
t 

G
en

er
at

io
n 

Sh
ip

ya
rd

s

AiP for CTV Monomaran Crewtender

Im
ag

e:
 ©

 O
SK

-S
hi

pT
ec

h 
A/

S

New Fishery Inspection Vessel 

www.marinelink.com   49

MR #9 (34-49).indd   49 9/9/2020   9:05:19 AM

http://www.marinelink.com


50  Maritime Reporter & Engineering News • September 2020 

Innovative Marine Products & Systems

Tech Files

Scienco/FAST Acquires InTank BWTS
Last month Scienco/FAST, a subsid-

iary of BioMicrobics, Inc. and special-
ists in water and wastewater treatment, 
added an important capability with its 
acquisition of the InTank BWTS from 
Envirocleanse, a division of Charter 
Brokerage, LLC, a Berkshire Hathaway 
Company. Robert J Rebori, President, 
BioMicrobics, Inc., discusses the deal 
and its importance to his company’s 
business.Scienco/FAST’s business is 
centered on providing water and waste-
water treatment systems, and last month 
it completed the deal to acquire the In-
Tank Ballast Water Treatment System 
(BWTS), a system tailor-fi t for the com-
pany’s business plan an manufacturing 
capabilities.

“We acquired the InTank BWTS tech-
nology and all IP assets,” said Rebori, 
who said that the benefi ts of the InTank 
system are easy to see, pointing out that 
it is the only BWTS that can treat In-
Voyage, as opposed to InLine systems 
with fi lters that need to work in port.

With patented nozzles inside the bal-
last tanks and a hypochlorite generator, 
the InTank BWTS is an “InVoyage” and 
unique, ballast water management sys-
tem, which – thanks to its lack of fi ltra-
tion and complete independence of bal-
last pumps or lines – is immune to many 
of the problems associated with ballast 

including pump fl ow rates, pressure 
losses and power shortages, according 
to SciencoFast.

According to Rebori, a key factor in 
the technology acquisition was familiar-
ity with the process. “We have our own 
knowledge of our own sodium hypo-
chlorite generators, so we understood 
their approach to ballast water treatment 
and the advantages.”

“The InTank BWTS provides the best 
confi dence of regulatory compliance 
with the least impact to vessel opera-
tions. It is an important and unique addi-
tion to the current offerings in the mar-
ketplace. Add all of these advantages to 
the fact that we are the most life-cycle, 
cost-competitive system on the market.”

According to Rebori, the market for 
this system is worldwide for large ves-
sels for bulkers, heavy lifters, semi sub-
mersibles, and large tankers that use 
large amounts of ballast water and often 
long voyages

“The InTank BWTS 
provides the best 

confi dence of regulatory 
compliance with the 
least impact to vessel 

operations.”

Robert J Rebori, 
President, BioMicrobics, 
Inc., parent company of 

Scienco/FAST
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Prime Mover Controls is a world leading manufacturer of Marine Propulsion Controls and 
Integrated Machinery Alarm and Control Systems. Our products also include Engine Order 
Telegraphs, Navigation Light Control Panels, and a variety of Marine Instruments. We have 
been designing and manufacturing high quality marine systems since 1968. Our proven and 
reliable products can be found in service on all types of vessels in challenging conditions 
throughout the world.

Prime Mover Controls Inc.
Vancouver, Canada
Tel: 604.433.4644

Email: info@pmc-controls.com
Web: www.pmc-controls.com

ASC is a marine software developer based in Vancouver, Canada. For over 35 years, ASC 
has been producing top-notch software design solutions for naval architects and marine 
engineers around the world. ASC has also been providing world-class load planning 
systems and loading instruments to the marine shipping industry.

The line of CAD/CAM software is used for design through to construction of all vessel types. 
Products include; Autoship (surface modeling), Autohydro (stability & strength calculations) 
and Autostructure (internal structural design). 

MAG DRILLS & ANNULAR CUTTERS
From small lightweight low profile mag drills to large 
multi-speed models and a wide range of annular 
cutters, Hougen has the power, performance & 
solutions for your holemaking needs.needs.

800-426-7818    SERVICE • INTEGRITY • RELIABILITY    HOUGEN.COM800 426 7818 SERVICE

Akselos SA (Akselos) deployed a struc-
tural Digital Twin for Shell’s Bonga Main 
FPSO, located 120km Southwest of the 
Niger Delta in Nigeria. The structural 
Digital Twin, which is based on Akselos’ 
patented RB-FEA technology, selected by 
Shell Nigeria Exploration and Production 
Company (SNEPCo), Shell’s deepwater 
company in Nigeria and operator of the 
225,000 oil barrel capacity FPSO. The 
Bonga Main FPSO, which became opera-
tional in 2004, has a capacity of 225,000 
barrels per day and weighs more than 
300,000 tonnes, making it the largest asset 
in the world to be protected by a structural 
Digital Twin.

Shaftmaster 
Torsionmeter

Hillhouse Industrial & Marine, Inc’s 
ShaftMaster torsionmeter systems will 
help maintain the vessel’s performance by 
having historical data such as shaft horse-
power, shaft RPM, shaft torque, total shaft 
revolutions, and engine hours, triggered 
by a RPM setpoint. It is available to com-
pare on a monthly, daily, or even hourly 
basis. 

www.Torsionmeter.com

FPSO Digital Twin
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Innovative products, technologies and concepts

Tech Files

Vessel-Propulsor-Drive Simulation
Development in 2020 for HydroComp NavCad offers new features 

for all three parts of NavCad’s Vessel-Propulsor-Drive system simu-
lation, as well as an improved user experience.The Hull CAD Import 
feature introduced in 2019 has been further developed for improved 
user feedback and process effi ciency. It also is a key piece to a more 
effi cient design workfl ow when coupled with hull CAD tools, such 
as with the new NavCad links from Orca3D and PROLINES.

Vessel resistance and hull-propulsor predictions have been en-
hanced, including a new hull loading parameter for evaluation of 
and appropriate planing hull method, updates to the Analytical 
Distributed Volume Method (ADVM), and prediction of form fac-
tor estimates. Data defi nition for Submarine/SWATH prediction in 
NavCad has been updated for easier defi nition from CAD models 
and early-stage conceptual parametric geometries. New prediction 
capabilities include updated resistance and hull-propulsor predic-
tion, as well as a “nose fl at” pressure drag model developed from an 
in-house R&D project. A major update coming in late 2020 is a new 
module for electric motors as the prime mover of NavCad’s Drive 
component. Development includes consideration of AC and DC mo-
tors, with particular development for easy user defi nition of standard 
motor types.

Mitsubishi debuts the new mechanical con-
trolled, EPA Tier 4, 1,260-hp heavy-duty marine 
propulsion engine. The Tier 4, Mitsubishi S12R 
Tier 4 is a 49-liter, V-12, 1,260-horsepower 
marine propulsion engine operating at 1,600 
rpm. While the engine offers simple mechani-
cal controls and big displacement, it uses SCR 
technology in meeting the NOx Tier 4 emission 
requirements. The S12R-Y4 engine has met 
Tier 4 certifi cation requirements and is available 
for order now. According to Mitsubishi Marine 
Engine Manager Takeshi Yoshida, bucking the 
industry trend of moving to to complex elec-
tronic engines in 2007, Mitsubishi chose another 
approach: a series of mechanical engines that 
met the Tier 2 EPA emission regulations. “It 
was remarkable that Mitsubishi met Tier 2 with 
a simple mechanical engine,” said Yoshida. But 
then the company was able to introduce a series 
of Tier 3 EPA certifi ed engines, also without the 
introduction of electronic controls.” Yoshida 
added that the new Mitsubishi S12R-Y4MP-
TAW-3 EPA certifi ed Tier 4 engine will also 
have mechanical controls.
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New Tier 4 Mitsubishi 
Marine Propulsion Engine

Aussie Pumps won a contract to supply 
3-in. engine drive salvage pumps for the 
Republic Of Korea Navy. “The original require-
ment was for a lightweight portable diesel 
drive salvage pump, capable of handling 
saltwater,” said Chief Engineer John Hales.  
“We’d already developed high pressure 
fi refi ghting pumps for seawater applications 
in the form of both the Seamaster and Sea 
Skipper diesel drive machines.” Those pumps 
are already in use by the Royal Australian 
Navy, the Indian, French, Sri Lankan and 

Bangladesh navies as well. “We found that 
we could confi gure as self priming salvage 
pump that would deliver in excess of 1,000 
liters per minute and handle solids in suspen-
sion where required,” said Hales. “The solid 
handling issue was a big one, as well as the 
ability to self prime through a vertical lift of 7 
meters or more.”  The pumps are powered by 
Yanmar air cooled 10hp diesel engines with 
electric start and/recoil backup. The com-
plete pumps are fi tted into a stainless steel 
frame with an 18 liter, 10 hour fuel tank.

Aussie Sea Skipper Joins the Korean Navy
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Quantum Dyna-Foil: Next Gen in Marine Stabilizer Systems
Marine stabilization technology 

has advanced rapidly in recent years. 
Quantum, the inventor of Zero Speed 
stabilization and a player in the stabi-
lizer space for more than 35 years has 
launched the latest, patented system, 
Dyna-Foil.

Dyna-Foil, was inspired by the 
80-year-old airfoil design, developed 
by the National Advisory Committee 
for Aeronautics (NACA), the precursor 
to NASA. Through the use of complex 
Computation Fluid Dynamics (CFD) 
calculations, the shape of the Dyna-Foil 
was refi ned several times, including 
adjusting the thickness, aspect ratio, 
trailing edge profi le, fairing shape and 
more. The Coeffi cient of Lift generated 
in the latest design, is 0.78 swinging aft 
and a 1.1 Coeffi cient of Lift swinging 
forward, while operating in Zero Speed 

mode. Basically, the unit has a larger 
lever arm than a standard stabilizer fi n 
which increases the stabilizing moment 
or torque for better roll reduction.  In 
addition, the force exerted by the foil, 
happens over a greater range of motion, 
smoothing out the stabilizing action.  

The system features a high aspect, 
articulating foil that maximizes roll 
reduction, accommodating all speeds.  
Dyna-Foil represents the only system 
with a “dedicated” design for Zero 
Speed and underway performance with 
a retractable feature.

Another objective in the development 
phase was to satisfy stabilizer require-
ments for zero, slow, medium and 
higher speeds while offering solutions 
for various install confi gurations. In 
Zero Speed mode, the swinging motion 
creates fl ow over the foil and therefore 

lift for optimal stabilization. While 
underway, the foil can be fully ex-
tended with minimal drag or retracted. 
Dyna-Foil is suitable for vessels with 
space limitations for a fi xed fi n to fi t 
within the hull’s envelope and Ice 
Class applications. Dyna-Foil can be 
installed with or without a pocket and 
is fully functional up to 25 knots, while 
delivering lift that directly impacts per-
formance.  The higher lift-to-drag ratio 
versus a standard fi n means that there is 
less impact to vessel speed and reduced 
fuel consumption, achieving a higher 
lift force with a smaller angle of attack. 

A Dyna-Foil prototype was recently 
installed on a 70m refi t.  The initial 
results from the fi rst two sea trials, sur-
passes the predictions and calculations 
recorded from the CFD calculations 
and model testing. 
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CFD - Dyna-Foil - Zero Speed forward motion.

CFD – Dyna-Foil - Zero Speed aft motion.

Retractable with pocketed option.
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The Final Word

raining budgets for 
seafarers continue to 
rise around the world, 
and seafarers them-
selves increasingly 
are paying the price, 

according to the MarTID 2020 Training 
Practices Report.

Responses (278) to the 2020 MarTID 
report, the third in the series, rose 60% 
versus 2019, and again included insights 
from seafarers (accounting for 53% of 
the response), vessel operators (24%) 
and METIs (23%). 

The survey for MarTID 2020 was con-
cluding just as COVID-19 was starting 
to spread rapidly, so the full scope of the 
pandemic’s impact on the global econo-
my did not have a signifi cant impact on 
this year’s report results. But it would 
be remiss to not look at maritime train-
ing through a COVID-19 lens, as every 
industry and walk of life is viewed to-

day through this same lens, particularly 
with the serious impact the pandemic 
has had, and continues to have, on the 
world’s seafarers. 

“Seafarers continue to serve the global 
community as facilitators of a key link 
in the global logistics chain, particu-
larly when the challenging events of 
the 2020 COVID pandemic are consid-
ered,” wrote Cleopatra Doumbia-Henry, 
President, World Maritime University, 
in the Preface for the MarTID 2020 
Training Practices Report. “In all the 
chaos, and sadly also with the alarming 
absence of proper and appropriate treat-
ment of seafarers in many jurisdictions, 
the technical work of seafarers, by and 
large, keeps the global economy mov-
ing. Their competence, development, 
knowledge and skill retention and trans-
fer to actual work settings is as critical 
as ever. Training needs to be kept in fo-
cus.

According to the International Cham-
ber of Shipping (ICS), as of July 23, 
2020, there were more than a half a 
million seafarers (out of nearly 1.7 mil-
lion seafarers globally)  impacted by the 
ongoing crew change crisis, with “over 
250,000 seafarers trapped at sea.” The 
Black Swan event undoubtedly will 
color the results of the 2021 MarTID 
report: “With challenge, comes oppor-
tunity. With many traditional places of 
learning closed so as to minimize hu-
man interaction and the need for travel, 
the drive for innovation has never been 
stronger,” wrote Captain John Lloyd, 
RD MBA FNI CMMar, Chief Executive 
Offi cer, The Nautical Institute, in the 
Foreward to the MarTID 2020 report. 
“Those organizations with a solid foun-
dation in fl exible and remote learning 
found themselves well placed to address 
the market need in these circumstances. 
Others had to respond quickly with new 

T

The 3rd Annual Survey of Global 
Maritime Training Practices

By Greg Trauthwein
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training solutions.”
The full effects of COVID-19 on mar-

itime training will not be realized for but 
until then, here are some of the signifi -
cant fi ndings from the 2020 report.

Maritime Training Budgets Rise ... 
(again)

Training budgets have been rising for 
vessel operators and the trend is ex-
pected to continue into the future. 84% 
of vessel operators spent under 10% of 
their operating budget on training, with 
roughly two-thirds spending between 
2% and 10%. Compared to the previ-

ous surveys, the reported training bud-
gets are trending upwards. Nearly 60% 
of operators have seen an increase in 
their training budget over the previous 
year. Looking at METIs, an average of 
two thirds of a METIs’ overall operating 
budget is spent on training activities and 
equipment, an increase of 14.5% over 
the 2019 MarTID survey, where the av-
erage was a little over half at 53.3%.

In-Person vs. Online
Taking deeper dive into how training 

budgets are spent, vessel operators re-
port that face-to-face classroom training 

remains the most heavily used training 
method. At 84%, face-to-face classroom 
training is used more than internet-
based e-learning, the second most used 
training method, which 76% of opera-
tors indicate is used to a high or medium 
degree. 

But the tide is changing, as this year’s 
report found that 16% have reduced 
face-to-face training over the last year; 
and 23% expect to use less of it in the 
coming year. In contrast, in regards to 
internet-based e-learning, 65% of re-
spondents indicated increased usage 
over the last 12 months, and 84% antici-

MarTID 2020: The Results
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pate increased usage over the coming 12 
months.  

While the balance between face-to-
face instruction and internet-based 
e-learning is more weighted toward 
in-person training at METIs than at 
operators, the trend toward increased 
use of internet-based e-learning ap-
pears almost as large, as the MarTID 
2020 report show that 56% of respond-
ing METIs indicate an increased use of 
internet-based e-learning in the past 12 
months and 69% anticipate an increase 
in the coming 12 months.

Though it is not refl ected statistical-
ly in the 2020 report, the evolution of 
face-to-face training versus e-Learning 
will be a fascinating one to watch in 
the coming years as the full effects of 

COVID-19 are realized. One consistent 
throughout: primary training drivers re-
main increased safety and accident re-
duction.

MarTID 2020 also surveys operators 
on the use of tools and systems in train-
ing operations. For some, a single sys-
tem manages all three (training, assess-
ment and competency), while for others, 
a combination of software, forms and 
online tools are used. Technology, as is 
clearly illustrated, will increasingly play 
a role in the future.

Seafarers Increasingly Pay 
for their Own Training

In step with operators and METIs 
rising budgets, the cost for training to 
seafarers continues to rise as well. Simi-

lar to the 2019 MarTID survey results, 
more seafarers rely on self-funding for 
their seafarer training than those who 
rely on their employer (roughly 43% 
self-funded in 2019). Most seafarers 
spent under 20% of their annual income 
on seafarer training, with roughly 17% 
spending anywhere from one-tenth to 
one-fi fth of their income on training.

Nearly half of responding seafarers 
have seen an increase in personal train-
ing expenditures over the last fi ve years, 
and more than 60% believe that they 
will spend even more for the upcoming 
year.

And what is all of this increased ex-
penditure delivering? The answer to that 
is perhaps fuzzy at best, as 78% of sea-
farer respondents report that they work 
for an organization that does not assess 
the impact of their training on their work 
performance.

The most common training method 
experienced by seafarers is the tradition-
al, in-person classroom, as only 14% of 
seafarers indicate they no longer experi-
ence this method. Not far behind are e-
learning and simulation, as roughly 45% 
- 50% of responding seafarers encounter 
either a high or medium amount of sim-
ulation or e-learning in their training. 
Job shadowing, mentoring and coach-
ing were the least encountered training 
methods. 

“Many participants in this survey have 
noticed an increase in on-line training 
and expect this increase to continue,” 
wrote Captain Lloyd, CEO, The Nau-
tical Institute, in the Foreward to the 
MarTID 2020 report. “There is a high 
level of confi dence this methodology 
meets the industry needs and provides 
cost-effective solutions. For those pay-
ing their own way – the saving benefi t is 
especially important.”

The MarTID 2020 survey also asked 
seafarers to list training they would like 
to freely engage in, with relation to their 
career. The most common response was 
simulation, with more than 18% of re-

The Final Word

What’s Changing? Vessel Operator’s 
Expected Change in Training Methods 
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spondents citing increased simulator 
training. Following that, ship handling 
and practical on-the-job training were 
the next most commonly mentioned 
training initiative, with 8% of respon-
dents mentioning them.

Quantifying Quality in Training
This year’s focus theme is Quality 

in Training. Growing training budgets 
and state-of-the-art training methods 
and technologies are useless if training 
needs are not correctly identifi ed and if 
outcomes are not properly assessed. The 
2020 reports found that a majority of op-
erators follow some sort of mechanism 
or process for training quality assurance, 
while every responding METI has a pro-
cess or standard in place for training 
quality. Among respondents, about 50% 
of the operators and 80% of the METIs 
indicated that they follow an externally 
defi ned quality standard in their training 
operations. At the same time, seafarers 
perceive the quality of their company-
originated training onboard to be signifi -
cantly less than optimal.

Ensuring quality in training often 
comes down to individuals in the orga-
nization tasked in this regard. For opera-
tor respondents, 85% have a someone in 
charge of ensuring training quality, and 
the chart here indicates their level of di-
rect report.

Continuous Improvement is at the 
heart of any quality processes, and train-
ing is no exception. Here the MarTID 
2020 report found a stark contrast be-
tween vessel operators and METIs, with 
only 55 percent of vessel operators and 
nearly 90% of METIs following a con-
tinuous improvement program for train-
ing quality.

More than half of both METIs and 
operators indicated that these processes 
covered a wide variety of training com-
ponents including instructor perfor-
mance, curriculum design, assessments, 
outcomes and facilities. 

In terms of actual metrics which were 
used as data to inform continuous train-

MarTID 2020: The Results

Who Pays? Increasingly, Seafarers 
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The Final Word
ing improvement, the most common 
ones used by operators included safety 
records, job performance, and overall 
crew performance. 

A smaller but still signifi cant num-
ber looked at trainee feedback, trainee 
assessment results, and fi ne-grained 
analysis of individual questions on as-
sessments.  For METIs, the three most-
cited metrics were customer feedback, 
student assessment results and trainee 
feedback.

The Future of Maritime Training
The future for many industries today 

is unclear, and while the health, wel-
fare and plight of the seafarer has been 
the mantra for many years, the impor-
tance of the seafarer as a vital cog in the 
wheels of global commerce has never 
been so apparent, particularly when 
nearly one-third of the world’s seafarers 
and their families are impacted by CO-
VID-19. 

As the MarTID Training Practices 
Report has confi rmed for the past three 

years, both operators and METIs con-
sider “reducing accidents” and “improv-
ing safety performance” to be two key 
drivers to maritime training. In this re-
gard, it appears that the focus has been a 
success. According to the Allianz Safety 
& Shipping Review 20202, there were 
41 total losses in 2019 – a record low – 
representing a 70% decline in 10 years. 
While total losses were down, the cumu-
lative number of “shipping incidents” 
rose 5% to 2,815, with machinery dam-
age/failure (1,044 incidents) as the top 
cause. Looking again at the connection 
between the seafarer, training and ship 
safety, the Allianz report stated:

“One of the biggest issues has been 
the inability to change crews easily be-
cause of pandemic restrictions. Relief of 
crew is essential in ensuring the safety, 
health and welfare of seafarers. Extend-
ed periods on board vessels can result in 
mentally and physically fatigued crew, 
which is known to be one of the under-
lying causes of human error, estimated 
to be a contributing factor in 75% to 
96% of marine incidents.”

For free access to the full MarTID 
2020 report, please visit: http://
scholar.wmu.se/martid

Read the Report:

Quality Assurance METIs Lead the Pack 
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DIRECTORY

ANCHORS & CHAINS  
Anchor Marine & Supply, INC., 6545 Lindbergh 
Houston, Texas 77087 , tel:(713) 644-1183, fax:(713) 
644-1185, david@anchormarinehouston.com  

APPROVED U.S. COAST GUARD 
MARINE SANITATION DEVICES  

Environmental Marine, Inc., 711 Colyer Rd., Bronson, 
KY , USA , tel:(606) 561-4697, bobkenison@aol.com 
contact: Bob Kenison, www.envmar.com  

CLEAN, QUIET, PROVEN: POWER & 
PROPULSION SOLUTIONS  

BAE Systems, Bldg. 14, 1098 Clark Street Endicott, NY 
13760 , tel:(607) 770-2083, 
carol.gorenflo@baesystems.com contact: Carol 
Gorenflo, www.GetToZero.com  

COMMUNICATIONS  
David Clark Company (Wireless Headset 
Communication Systems), 360 Franklin Street, 
Worcester, MA 77060, USA , tel:(800) 298-6235 , 
www.davidclarkcompany.com/marine  

EXHAUST  
Marine Exhaust Systems of Alabama, 757 Nichols Ave. 
Fairhope, Alabama 36532 , tel:(251) 928-1234, 
mark@mesamarine.com  

FALL OVERBOARD PREVENTION AND 
RESCUE & RECOVERY  

HARKEN, N15W24983 Bluemound Rd. Pewaukee, WI 
53072, Pewaukee, WI , USA , tel:+1 262 691 3320, 
infoUSA@harkenindustrial.com, 
www.harkenindustrial.com  

FIRE FIGHTING  
Aussie Pumps, 7 Gladstone Road, Castle Hill , Australia 
, tel:+61 (2) 88653500, wlorenz@aussiepumps.com.au 
contact: Warwick Lorenz, www.aussiepumps.com.au  

GET TO ZERO EMISSIONS  
BAE Systems, Bldg. 14, 1098 Clark Street Endicott, NY 
13760 , tel:(607) 770-2083, 
carol.gorenflo@baesystems.com contact: Carol 
Gorenflo, www.GetToZero.com  

INERTIAL SENSING SYSTEMS  
Silicon Sensing Systems Ltd, Clittaford Road 
Southway, Plymouth, Devon PL6 6DE United Kingdom , 
UK , tel:+44 (0) 1752 723330, sales@siliconsensing.com  

MECHANICALLY ATTACHED FITTINGS 
(MAFS)  

Viega LLC, 585 Interlocken Blvd. Broomfield, CO 80021 
, tel:(316) 425-7400, mark.brodie@viega.us  

MEMS MOTION SENSING  
Silicon Sensing Systems Ltd, Clittaford Road 
Southway, Plymouth, Devon PL6 6DE United Kingdom , 
UK , tel:+44 (0) 1752 723330, sales@siliconsensing.com  

METEOROLOGICAL INSTRUMENTS  
R.M. Young Company, 2801 Aero Park Dr., Traverse 
City, MI , tel:231-946-3980, fax:231-946-4772, 
vsherman@youngusa.com  

NAVAL ARCHITECTS, MARINE 
ENGINEERS  

All American Marine, 1010 Hilton Ave. Bellingham, WA 
98225 U.S.A. , tel:(360) 647-7602, 
marketing@allamericanmarine.com  
Bristol Harbor Group, Inc., 103 Poppasquash Rd., 
Bristol, RI 02809, USA , tel:401-253-4318, fax:401-253-
2329, design@bristolharborgroup.com contact: Greg 
Beers, P.E. - President, www.bristolharborgroup.com  
The Shearer Group, Inc., 99 Poppasquash Road, Unit H, 
Bristol, RI , USA , tel:(401) 253-4318, fax:(401) 253-2329, 
gbeers@bristolharborgroup.com  

SHIP REPAIR, CONVERSION, REFIT, 
DRYDOCKING AND MAINTENANCE  

Blohm+Voss B.V. & Co. KG, Hermann-Blohm-Strasse 3, 
20457 Hamburg, Germany , tel:+49 40 3119 2110, 
shipservices@blohmvoss.com , www.blohmvoss.com  

SURFACE PREP TOOLS  
Water Cannon, 4300 West Lake Mary Blvd. Units 1010-
424 , USA , tel:321-800-5763, sales@watercannon.com , 
www.watercannon.com  

ULTRASONIC TRANSDUCERS  
AIRMAR Technology Corporation, 35 Meadowbrook Dr., 
Milford, NH, USA, tel: , tel:(603) 249-7199, 
sales@airmar.com  

VACUUM TOILET SYSTEM  
Jets Vacuum AS, Myravegen 1 6060 Hareid , tel:47 700 
39 100, fax:47 700 39 101, post@jets.no , 
www.jetsgroup.com  
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Naval Architects 
and Marine Engineers

100 Grossman Dr. Suite 205
Braintree, MA 02184

E-mail: JGilbert@jwgainc.com
www.jwgainc.com 

GILBERT ASSOCIATES, INC.GILBERT ASSOCIATES, INC. SHIP DESIGN & 
ENGINEERING SERVICES

510-814-9700  |  www.herbert.com

Established in 1854

C R A N D A L L

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 

DESIGN, CONSULTING, SURVEYING AND DRAFTING SERVICES

SPECIALISTS IN THE DESIGN OF: M.A.C.E.
FT. LAUDERDALE - USA 

WORLDWIDE
Phone: (954) 563-7071

Fax: (954) 568-6598

IndustryMar
ine

119 Causeway Boulevard    
New Orleans, LA 70121

MARKETPLACE
Professional                                                    www.MaritimeProfessional.com
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SURFACE
PREPARATION

TOOLS
THE ENVIRONMENTAL CHOICE  
FOR SURFACE PREPARATION rustibus.com | sales@rustibus.com
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