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Weaknesses of chartering software

The chartering software tools demonstrated so far to lakovos Archontakis, chartering executive of TMC
Shipping seem overly complex, would take too much time, and do not fully encapsulate the challenges of

chartering decision making

akovos (Jack) Archontakis, senior maritime
strategy consultant, chartering executive
and commercial director with TMC
Shipping, has not been impressed with
much of the chartering software demonstrated
to him so far. He explained why, speaking at
People Tech Maritime Athens on April 21.

Many of the tools are technically
impressive and have nice colours. But they
are not designed around how chartering
works, how decisions are made under
pressure and uncertainty,” he said.

“I'm a chartering person, not a software
developer or a data scientist,” he said. “For
more than four decades | have been fixing
vessels in volatile markets, negotiating
under pressure, managing risk and trying to
make the right commercial decision, most
of the time with incomplete information. “

“Chartering is not a linear process.
It's dynamic, messy, fast, and constantly
interrupted,” he said. “We do not operate
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in calm analytical environments; we operate
in urgency.”

Any chartering software which involves
too many steps, too much data entry or
too much navigation will not be taken to
warmly.

“When the market is moving, we simply
won't use it,” he said. “Speed is not a
convenience. Speed is a matter of money.”

“Decisions must be made quickly with
imperfect data and real commercial
consequences. Charterers need to read the
market quickly in order to fix the vessel
with the best business.

Software which provides too much
information is analogous to a TV with very
high resolution, you can’t take it all in, he
said. A human mind has limits to the speed
it can assimilate and process incoming
information.

Many factors

Chartering decisions are rarely made

on data alone, he said. Other factors

are timing, relationships, risk appetite,
perspective of the counterparty. “A
chartering decision is rarely mathematical.”

For example, they are estimating the
likelihood of finding a return cargo. When
fixing a Panamax cargo from Brazil to
China, you assess if there may be another
cargo to load in China. It would need to be
a cargo which can be carried after the one
you have.

And you need to assess how reliable the
charterer will be. Most companies have
systems for rating their clients.

Charterers have to consider possible
changes in the market, possible geopolitical
changes, and possible weather changes,
such as in the monsoon season.
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lakovos (Jack) Archontakis, senior maritime
strategy consultant, chartering executive and
commercial director with TMC Shipping

“Many of these inputs are not stored
in any database. They are patterns in our
mind,” he said. “It's a matter of experience
and judgment formed over years. Not
everything that matters is digital.”

While in theory it could be possible to
bring all possible information into software,
in practise it would need enormous
data input, with constant updating, and
co-operation from across the company in
providing the data. It would need to include
cargo compatibility rules, historical trade
flows, and counter party scoring.

“A system that is 70% completed and
fast is more valuable than a 100% complete
system which is slower and needs a lot of
input.”

Human brains

The human brain can beat computers

in working with incomplete information,
intuition, and context, he said, the situation
charterers often find themselves in.

‘A digital system requires
structure. The human brain
handles ambiguity.”

People can hold mental models of
real time, complex, moving commercial
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situations. “At the
same time as fixing a vessel, we can weigh
freight, positioning, counterparty risk,
future market sentiment, and fleet strategy
simultaneously.. We adjust instantly when
we have new information.”

Models can be built on a computer which
hold the same data, but it takes much
longer to build them.

What good software would
look like

The ideal chartering software would
“give clear relevant insights in real time,
supporting decisions without replacing
human judgment.” Not something with
multiple layers, colours and dashboard
codes.

Al can be extremely useful in some
situations, such as for rapid comparison of
multiple voyage scenarios. It can be used
to track changes in the market and help
identify historical trading patterns, he said.
Traders often build tools manually to do
this, so Al tools can free up their time.

It must require minimal manual input
and prioritize speed and simplicity. “If it is
difficult to use then you cannot persuade
our colleagues to use it.”
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The software designers would need to
understand how chartering desks operate,
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“‘Developers have to listen to the users;
they have to see their daily problems, to
see how this system can assist them.”
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How to get better software

IT managers from lonic, Seaven Tankers and Newport, with Dimitris Lyras, discussed how we can
get better software, including demonstrating success with KPIs, getting small successes, value

from Al, and defining maturity

hipowners are rarely willing to spend
enough on software to cover the
costs of developing software which
truly helps people make better
decisions, said Dimitris Lyras, director of
Paralos Maritime. He was moderating a panel
session of [T managers at the People Tech
Maritime event in Athens on April 21.

Today’s software might help individual
people do their work more efficiently, but
more efficient work of individuals is not
usually a shipowner’s main concern, he said.

Shipowners would appreciate software
more if it could help the company avoid
expensive mistakes. For example, Mr Lyras
once lost a charter for one of his company’s
vessels when a spare part delivery was
delayed in customs.

Better software could have warned
about this possible problem and advised
that it would be better for an employee
to take the spare part personally in their
luggage, because items are rarely delayed by
passenger customs in airports.

Software could also generate efficiency
gains for the whole company, by helping to
co-ordinate complex tasks. But shipowners
do not employ “productivity managers”
looking for ways to improve overall efficiency
of the company, who might bring this to their
attention, he said.

Meanwhile, it would help if the profile of
company IT departments could be raised,
so they have a role in selecting the right
software, more than just fixing problems, he
suggested.

‘I believe [ship] owners should not be
involved in the software [purchase] decision,”
said Andreas Polidis, IT Advisor, lonic.

“‘Owners are looking at the figures. They
make investments and need to make money
out of it. Owners need to trust some people
to make the right [software] decision and
judge the result.”

‘I don't think owners should be involved
in any kind of technical decisions, this is
not their role. They don't have the skills or
expertise to evaluate any kind of suggestion.
Owners need to find the right people, have
the right trust in them.”

“Maybe someone in the top level of
management decides if there must be big
investment in software,” said Thanos Servos,
IT Manager, Seaven Tankers. “The owners,
the board of the company maybe don't have
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Panellists discussing how to get better maritime software. Left to right: Dimitris Lyras, Paralos Maritime (moderator); Thanos
Servos, Seaven; Andreas Polidis, IONIC; Tilemachos Kreouzis, Newport

enough time.”

Software KPIs

Can the performance of software in
supporting company objectives be evaluated?

“If the software is good quality, and the
software team has expertise, and you have
enough data, software can provide many
useful solutions and predictions,” said Mr
Servos of Seaven Tankers. For example, it
can help with maintenance or improving fuel
efficiency.

“When you decide to implement software,
you decide for specific reasons,” said Mr
Polidis of lonic. “You can define the Key
Performance Indicators (KPls) prior to the
[software purchasing] decision and have
them to evaluate whether the decision is
right or wrong.”

“You want to reduce costs of the
purchasing department. That's a KPI. Or
you are trying to advance the technical
department with a planned maintenance
system. That’s a KPI.”

“KPis can be measured, it is tangible, it is
something that can be achieved.”

“[But] it's another story [about] how easy
it is to set them and follow them, when
changing the way a business is running. KPIs
need an effort.”

“It is the only way to evaluate your
decision, to set specific goals. It won't
happen at once; it may take a while. You set
one goal at a time then go forward. It is a
matter of planning and implementing.”

“Collection of [performance] data
across the fleet is not elementary,” Mr
Lyras of Paralos noted. For example, with
maintenance, ‘it is very hard to decide one
overhaul is legitimate and another one isn't.”

‘| agree that KPIs are the solution, but I'm
not sure they are easy to arrive at.”

“There’s a lot of politics in software
[purchases]. When management decides with
the right experts on what software to buy,
not everybody is happy. They don't all help
each other to create the KPIs.”

Starting small

Shipowners may be more willing to unlock
funding if you can demonstrate something
which works, starting on a small scale, said
Tilemachos Kreouzis, Senior ICT Officer,
Newport.

“The main issue that I've been noticing [is
that] people try to create a program that tries
to do too much and accomplishes too little.”

This problem was also described in
a previous presentation by lakovos
Archontakis, chartering executive of TMC
Shipping (see separate article), he said.

“You need a minimum viable product. |
don't think you can make something for
everybody, that is impossible. You should
find something easy to accomplish and not
outsource it. Try to find something in-house
that covers a need, then expand on it as time
goes on.”

“Find a problem that exists in one of the
operational departments. If you see it work,
you add more and more things to it.”

“If you take that approach, the costs are
really not that high. We are talking a couple
of thousand euros to get started.”

But don't expect your small solution to
work across the company. If it is for a vessel,
it will probably only work on the type of
vessel it was designed for, he said.



PEOPLE TECH MARITIME ATHENS REPORT esssssssssssssss—— D

Value from Al

There are two different types of Al used
in maritime, symbolic and neuro. They
don't overlap very much if at all, said Mr
Lyras of Paralos Maritime. “Their uses and
implementation are different.”

“Symbolic Al has existed for 60-70 years.
The Iron Dome in Israel is symbolic Al.
Autonomous ships, and any automation that’s
quite complex is basically symbolic Al

Examples of neuro Al are large language
models, and other tools which can find
similarities in images and words.

Going forward, we are likely to see both
types of Al used together. But neuro Al may
be worth more focus because it is new.

The strongest use of Al could be in
predictive maintenance and resolving
technical problems, such as with the engine,
said Mr Servos from Seaven Tankers.

We also see useful Al for route
optimisation, predicting arrival time and
improving fuel efficiency, he said.

Al based tools could be used firstly by the
crew, secondly by office staff, and thirdly by
the provider.

Algorithms are improving, leading to better
recommendations. In the past, many of them
were not very accurate, he said. “I think we
are getting there.”

As accuracy of predictions increases, so
does people’s willingness to trust them, he
said.

‘I think there is more room for the use
of Al in the area of optimisation,” said Mr
Polidis of lonic. “This is an area with a lot of
structural data, not very easy to analyse. [Al
is] the only way we can manage all this data.”

“In general, Al is going to support most of
the operations of the shipping industry.

“Some of the products were not so
accurate,” he said. But it can be very hard to
evaluate the results of Al

“Currently we are in a phase where
everybody is talking about Al. I'm not sure all
the companies know how to use it or what
the actual benefit will be. It's a fashion,” he
said.

“I'm not sure the shipping industry is
quite ready to adapt or absorb all these new
technologies.”

It is good to focus first on achievable
small goals with Al, as with software
implementations, he said. “We need to better
understand the technology, find ways to
adopt it in our organisations, and build on
that.”

“We need to be very careful about the
steps we are going to take. Otherwise, we
invest in a new technology just for the
technology rather than the benefit.”

With neuro Al, “people need to understand
what it is, what it can do, what it cannot do,”
said Mr Kreouzis of Newport. “People need
to understand the risks involved with using
these programs, what happens to the data
that they input.”

Also, “shipping companies need to properly
structure their data,” he said. Data in
manuals, Word and Excel files, and relational
databases can be hard for neuro Al to work
with.

“You need to start small; you need to build
something that will not have a lot of friction
within the company. If something goes
wrong, you're not going to have operational
disruption.”

You need domain experts involved. “The
IT developer is not going to be the guy to
evaluate if an LLM is correct or not.”

Once a tool is working, you can roll it out
slowly through the fleet, gathering feedback
from crew, and improving it, he said. “Then
you take the same approach and apply to a
different department.”

“There’s not going to be a vendor who is
going to sell you a ready product for your
company that is going to cover your needs
for the maritime industry. You need to build
something custom; you need to do it from
ground up.”

‘Al is great and is going to be better
in the future. The models are already
fantastic. What we need is better data, more
structured data, and better understanding of
how we can use it.

Defining digital maturity
Individual software products can be assessed
for digital maturity in terms of how much
people use them, and whether it makes their
working day easier, said Mr Servos of Seaven
Tankers. If software is not user friendly,

people will use it less.

Good software must improve how the
company works and improve people’s daily
life, he said. It should help manage risks and
achieve the company’s goals.

“Assets can have better performance, the
company will work better, the owner will be
happy, the people will be happy.”

“Everyone is deeply happy to use a
product that will make their life easier.”

The younger generation expect higher
levels of digital maturity, he said. “They are
checking their mobile phone from the first
minute they wake up and it is the last thing
they do in their day.”

It is very hard to assess the digital maturity
of a company, said lonic’s Mr Polidis. “I don’t
think there's any scale we can reference
to say this company is more mature than
another.”

Maturity can be seen as in relative terms.
For a company which manages activities
manually, implementing ERP software would
be an improvement in maturity, he said. For
a company with ERP, maturity would be
moving to more advanced technologies such
as with Al.

Companies who think they should improve
technical maturity should evaluate where
they are, where they want to be and set
specific goals, he suggested. They should not
use technology for technology’s sake.

Another definition of digital maturity is a
company willing to be the first to experiment
with new technologies, said Newport's Mr
Kreouzis. Normally with IT, “nobody wants
to be first, but everybody wants to be
second.”

A mature organisation will have internal
risk management processes, to ensure it does
not over-invest in new technologies, he said.

A company grows in digital maturity
from experience, just as car manufacturers
improve their maturity with experience, said
Mr Lyras of Paralos Maritime.

Good technology should be focussed
on the organisational goal, such as helping
negotiate a charter party, not asking someone
to key in yet more information, he said.

Adding broader value

Technologies can add value to maritime
operations in broader ways which are

not immediately obvious, said Newport's
Mr Kreouzis. For example, if you provide
seafarers with better internet access, your
company is more attractive as a place to
work.

ERP systems can make some tasks easier.
“If you don'’t use it, you are missing out.”

Technology can provide data to support

People
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fast decision making in chartering.

Companies should make effort to improve
their understanding of new technologies,
their benefits, and risks, he said. “IT" is no
longer just about information technology, it
includes innovation.”

Exposing data to LLMs

Is it safe to expose company data in prompts
to public large language models?

Ultimately, it is a risk decision, and should
be made by senior management, informed
by the IT staff, Newport's Mr Kreouzis said.

Then company employees should follow the
decision.

Manuals used by shipping companies
do not contain proprietary data and are
similar to manuals used by other companies.
Companies should not worry too much about
sharing a company manual with a LLM.

Where you are concerned about sharing
data, you don't need to use the public
models. Instead, you can build a local model,
such as with Google’s Gemma 4, which
has open-source code. It can do basic
tasks running on a smart phone. These are
“fantastic at this point in time,” he said. It will

cost around Euro 4,000 to build.

There are also risks of data being exposed
if you send e-mails on Office365 or use
cloud-based ERP software, noted lonic’'s Mr
Polidis. “You don't know what the provider is
doing with the data.”

“But this is not a reason not to move
forward and take advantage of new
technologies and solutions. It's probably a
risk we should take to stay competitive and
grow our business,” he said. PTM

You can watch the discussion on YouTube
at https://youtu.be/FNckDEdfw38

Meeting the growing cyber threat

Speakers from A M Nomikos TWMA, Hellas Confidence, KPMG Greece and Ulysses Systems
discussed the growing maritime cyber threat, preventing attacks permitted by company staff,
hacker Al, cybersecurity for OT, space and GPS, and using models

ver the past few years, we have

seen attackers learning more

about shipping, said Yiannis

Sofianidis, IT Director and CISO -
AM. Nomikos Transworld Maritime Agencies
(TWMA) | speaking at a cybersecurity
discussion session at People Tech Maritime
Athens in April. So maritime attacks have
increased.

The increased maritime connectivity
offers a bigger attack surface. Many smaller
shipping companies do not have so much
cybersecurity expertise, so they can be a
more tempting target for an attacker.

Hackers increasingly recognise the
wealth in the shipping industry, added Alex
Stathopoulos, IT Manager, Hellas Confidence
Shipmanagement. They don't care about the
ships, or that lives may be at risk due to
their hacks. You couldn't hack vessels in the
past when they were offline nearly all the
time.

Shipping historically has been about 5
years behind shore-based industries in its use
of technology. Nowadays shore offices use
modern technologies. But they may also be
the technologies hackers try hardest to find
ways to attack, he said.

However, hackers often tend to go for
volume. So, they may be more interested in
hacking software companies than shipping
companies, because by hacking a software
company they could hack multiple shipping
companies at once.

State attackers have different goals
and can be much harder to detect than
criminals, said Spyridon Papageorgiou,
Partner of Cybersecurity in Technology &
Transformation, KPMG Greece.

People
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They may be using the same techniques,
tactics, procedures, even the same tools as
criminals, but work in different ways. “They
prefer to gain access, to stay hidden, to
steal all the needed information, and destroy
the target at the right time. Those are very
difficult to deal with.”

You need to be able to see what is going
on with your systems at the most granular
level, including on desktop computers on the
network, and within applications on those
computers. “Your security operations centre
(SOC) has to cover pretty much everything.
You have to see everything; you have to
analyse everything.”

Crew and office staff

Phishing attacks can be the biggest form of
attack today. “Attackers prefer to log in not
to break in,” Mr Papageorgiou said. “They
say the human factor is the weakest link.
We can change that. We can make them the
strongest link.”

“Maybe the only way is cybersecurity
training,” said Mr Sofianidis of A.M. Nomikos
TWMA. In many companies, ‘| don’t
believe that it's a priority.” For example,
cybersecurity training may be allocated only
10-15 minutes of a 1-hour safety session.

IT cyber defences, such as removing
access and locking down systems, do not
remove the need for training, he said.

People on board ships may have many
things on their minds, and may not be
thinking much about cybersecurity, he said. It
should be considered as important as making
sure the engine is running fine.

“From my experience users tend to

be the weakest link, at least today,” said
Mr Stathopoulos of Hellas Confidence.
“Sometimes we struggle because of
different priorities.”

Giving seafarers access to the internet
is important, but creates more risks. ‘I
understand that nowadays living without the
internet is a very difficult thing. Everybody
gets that.

But we really need people to take
cybersecurity more seriously, and this is not
necessarily achieved through training, he
said.

The most difficult situation for the IT
department is when they need to treat a
crewmember as a threat. This can happen
when a crewmember wants to access a
service the IT department considers unsafe,
or they try to manipulate the hardware to get
more bandwidth or data allowance.

IT people know that if a user is given
trusted access to the network, he or she
has much more capability to cause cyber
problems than a hacker, who first needs to
find a way to access the network.

Cybersecurity can create threats “that
nobody can understand, unless they live
through it.,” he said.

Al for hacking

Hackers are making more use of Al. “They
are working in the machine speed and we as
defenders are working at the human speed,”
said Mr Papageorgiou of KPMG.

Cybersecurity companies are developing
their own Al solutions to counter it. “You
have to use Al as a defender,” said Mr
Sofianidis of A.M. Nomikos TWMA. “There
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are a lot of Al tools in the market that will
help you stop another attack.

Mr Stathopoulos of Hellas Confidence
pointed out that many tools being marketed
as Al do not actually use Al. “Al is more a
commercial umbrella than a terminology.

If you dig in, if you search and know what
you're doing, you will notice that they're not
Al at all.”

Many such cybersecurity systems are
not yet mature enough to be used without
human input, he said. In one example, his
cybersecurity system thought it had detected
an attack. This led to a requirement to prove
that it was a false alarm.

‘| was pretty confident that it was a false
positive to begin with, [but] we had to dig in
and ensure that,” he said. “We lost man hours
chasing our own tails.”

OT cybersecurity

Operations technology (OT) cybersecurity is
a growing challenge for shipping, KPMG’s Mr
Papageorgiou said. Companies have much
more experience with IT cybersecurity than
oT.

The big risk is often alterations to the
firmware, made by USB stick. You cannot add
malware easily to an OT device, unless it is
running Windows.

“Until recently, most of these OT devices
were a black box for us,” said Mr Sofianidis
of A.M.Nomikos TWMA. But recently, the
systems have been more open.

It is important to know exactly what assets
you have, and how they are connected, he
said.

People need clear instructions about
updating the firmware, even if it is only
possible via USB stick. In one example, a
captain was sent an update to the ECDIS
firmware on a USB stick. When it was
plugged in, the ECDIS stopped working. Then
the captain tried it on the back-up ECDIS,
and the same thing happened. So the vessel
could not navigate.

In this event, the file on the USB stick was

Spyridon Papageorgiou, KPMG and Yiannis Sofianidis, AM
Nomikos TWMA
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an update for a different ECDIS version to
the one on the ship. So it was a staff error,
not an attack.

Most OT devices were created to be
standalone, not part of a network, said Mr
Stathopoulos of Hellas Confidence. But
some of them still run on Windows. “| was
very surprised to find an ECDIS from a well-
known maker running Windows XP,” he said.
“Windows XP is a playground for a novice
hacker. “

It is understandable that manufacturers of
equipment such as ballast water management
systems want to be able to troubleshoot
equipment remotely. But providing this
remote access creates a route for a hacker.
Mavybe it is better to leave it disconnected
from the internet, and have the engineer
come onboard the vessel.

If OT systems do connect to the internet, it
makes sense for the network to take a “zero
trust” approach and only make connections
which are necessary.

If the use of USB keys cannot be blocked
within the software, you need to have
controls onboard, such as to say they
can only be inserted into equipment with
the master’s permission, and make sure
the master has appropriate training, he
suggested.

Space and cyber

Satellites can also be vulnerable to attack,
said Giorgios Mantzouris, Advisor, Ulysses
Systems, former commander of the Hellenic
Navy and former CEO of Hellenic Space
Agency. There were 145 successful cyber
attacks on satellites recorded in a registered
attacks database for 2024.

The EU has developed its own satellite
positioning system, Galileo. This is the
satellite positioning system most resistant to
spoofing and jamming, he said.

GPS is vulnerable to hacks, and NATO
vessels are sensing these hacks when
operating in specific areas” he said. “GPS is

Athens - People Tech Maritime
Eugenides Forum, April 21, 2026
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ALEX STATHOPOLLOS  GIORGOS MANTZOURIS

not very safe, especially in the commercial
code.”

It is a known action that ships should close
down GPS systems if there was any GPS
compromise. Senior officers need to know
when they are seeing something abnormal
and be able to understand it.

Alex Stathopoulos, Hellas Confidence and Giorgios
Mantzouris, Ulysses Systems

Cybersecurity through

models

Al cybersecurity defences will work better
if they are based on a behavioural model,
rather than using probabilistic analysis, Mr
Mantzouris said.

For example, you can allow the system to
permit 150 specific activities, It will have a
model for each of them, of common patterns
of behaviour which are seen when they
take place. You can specify that to permit
a further activity, you need senior level
approval.

Detecting threats through a model of
behavioural patterns is similar to the way
that we might detect whether a person on
the street has a malicious intent. Different
factors of their behaviour will not align with
our model of how a person on the street
normally behaves.

NATO similarly uses models in missile
defence to discriminate real attacks from
false alerts. These models provide a much
richer situation awareness, he said. This is the

only way to achieve robust cybersecurity. A

You can watch the full discussion on
YouTube at
https://youtu.be/Y7PbdW5-flo
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Getting control of vessel
performance data

As demands for quality of vessel performance data increase, companies need to check data at least
for every voyage and ensure every data point is backed up by evidence.
Stathis Kalkounis, Energy & Environmental Engineer, Central Mare explained

egulations such as ETS and FuelEU

Maritime are pushing shipping

companies to improve the quality

of their vessel performance and
emissions data. If data is wrong, it changes
the amount of money you need to pay. You
may end up in a charter party dispute.

Compliance is not about what you report,
but what you can defend to the verifier,
showing proper procedures have been
followed, said Stathis Kalkounis, Energy
& Environmental Engineer, Central Mare,
speaking at People Tech Maritime Athens in
April.

You need to be able to prove your data
is accurate and do this continuously and
defensively, he said.

For many years, emissions reports were
made manually with periodic reports,
containing subjective inputs, inconsistent
methodology and no verification. But it is not
possible to do it that way anymore, he said.

Mr Kalkounis suggests validating vessel
data at least on a voyage or monthly basis,
not just at the end of the reporting year,
because it can get very complicated sorting
problems out. “We need to shift from typical
reporting to continuous and tight control of
our data,” he said.

If you don't continuously maintain data
quality, the vessel condition is effectively
unknown.

The worst system isn't one which
obviously fails, it is “one that produces
unverified data that appears to be reliable,”
he said.

But the emissions data architecture in
shipping companies is still a mixture of
onboard systems, shore platforms, noon
reports, and spreadsheets sent by email,
mainly completed manually. There is often no
validation layer to spot if any data is missing,
inadequate or wrong, he said.

EU ETS example

As an example of the importance of data
quality, consider a tanker sailing from
Georgia, outside the EU, partially discharging
outside a Greek port in a ship-to-ship
transfer, and going on to Libya to discharge
the rest of the cargo.

People
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Under EU ETS regulations, ship-to-ship
operations outside the port limit are not
considered as “port calls.”

If the ship-to-ship transfer outside the
Greek port is incorrectly recorded as a “port
stay,” the vessel is liable to buy emission
credits for 50 per cent of the voyage from
Georgia to Greece, and 50 per cent of the
voyage from Greece to Libya. (50 per cent
because it is a voyage to or from the EU,
not within the EU). This amounts to 372.8
tonnes CO2, and at a price of Euro 75 per
tonne, works out at Euro 28,000.

If the transfer in Greece is correctly
recorded as a ship-to-ship transfer, not a
port call, the total carbon cost is zero. That
is a big difference “for a simple noon report
mistake.”

The inverse problem could also happen,
where a company believes it does not have
to pay anything, but in reality needs to buy
Euro 28k of carbon credits. But this is only
discovered at the end of the year when it is
very hard to ask the charterer for the money.
The charterer may have asked the shipowner
to declare that it does not have any further
obligations after the end of the voyage.

Working with data

The four important sets of data are your fuel
consumption logs, your mileage, the vessel
operation sequence, and the ClI exemption
figures.

All of these data sets need to be backed
up by supporting documents, such as noon
reports, bunker delivery notes, or letters
of protest. This is a written notice issued
by a ship’s master to record dissatisfaction
or objection regarding specific events or
conditions affecting a vessel or cargo.

Office personnel collect the data, reconcile
it, identify errors by comparing with the
supporting documents, and fill in missing
numbers.

Fuel consumption figures in the noon
reports need to match the amount which
was bunkered. If there is a quantity dispute
between the captain and fuel supplier, the
fuel consumption should match the data in
the letter of protest.

You need to note the fuel type from the

Stathis Kalkounis, Energy & Environmental Engineer, Central
Mare

bunker delivery note, because different fuels
have different emission factors. If that is not
available, you can use the fuel viscosity to
determine if it is heavy fuel oil, medium gas
oil, or light fuel oil.

The mileage during sailing and
manoeuvring needs to be reported and
cross-checked with the vessel logbooks.

The noon report needs to describe what
operation the vessel was doing, including
whether it was in a port or anchored outside.

Sometimes a vessel will call at multiple
berths in a port. “This is a tricky point that
[some] captains don't understand,” he said.
Under EU ETS the “berth” is the first berth
the vessel calls at, as there cannot be more
than one first berth during the same port call.

For a ship-to-ship transfer, the times for
starting and stopping need to be recorded
correctly.

Cll exempt activities need to be recorded
in the noon report. For example, fuel
consumed by pumps for cargo discharging
is not counted under ClI. If the pump is
powered by an electric driven hydraulic
power pack, record the kilowatt hours of
consumption to work out the fuel involved in
generating the power. Boiler consumption for
cargo heating is also not counted under CII.

You need to pay special attention to cross
year voyages when part of the emissions are
in a different calendar year. Most software
packages for vessel performance do not have
tools to accommodate this, the data needs to

be modified by hand, he said. -

You can watch the talk on YouTube at
https://youtu.be/_hE2-GgbQNI
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Motivating effort to improve
vessel performance

To achieve vessel performance, first you need to measure performance and decide what to change.
Then you need experts who can drive this change, working with the crew and operations staff.

Christos Papandreou explained

mproving vessel performance can be
more a motivational challenge than a
technical one, said Christos Papandreou,
CEO & Founder, Blue Autonomy, and
a former fleet performance engineer with
Athenian Sea Carriers, speaking at People
Tech Maritime Athens in April.

‘Our industry is still in its infancy
on [knowing] what drives
efficiency.”

A typical story is that a company decides
it is time to get serious about saving fuel,
so they decide to buy a product, and
evaluate vendors, run pilots, and buy a
state-of-the-art monitoring system. “Real
time telemetry, slick dashboards, predictive
models, everything you could want.”

After 6 months, data is flowing into the
system, but no-one is looking at it. “The
alerts go unacknowledged. The system is
collecting digital dust.”

The weekly performance reports are
sitting unread in someone’s inbox along
with 3000 other messages.

This happened because the company
believed that it would get outcomes just
by purchasing the technology. Operations
staff were never persuaded to do anything
differently.

“If people responsible for day-to-day

operations do not realise why these things
matter to them personally, no amount

of software could move the needle.
Technology gives you the ability to see
problems but does not give you the
willingness to solve them.”

Measuring and deciding

Improving vessel performance starts with
measuring performance. The traditional
approach, based on ISO 19030, is globally
recognised and understood by everyone
from paint manufacturers to charterers.
Every step is documented and every
assumption is visible.

“There’s nothing hidden behind any
proprietary algorithm,” he said. “It has
been the backbone of hull and propeller
performance assessment for years.

It's straightforward, reproducible, and
transparent.”

You still need someone with technical
knowledge to determine what to do
with the results. It is only measuring
performance, not telling you how to
manage it.

This has many complexities. For example,
an antifouling coating can reduce friction
through the water, but it will be engineered
for a specific operating profile. If you are
going below the recommended minimum

_—

speed or have extended stationary periods
in warm and shallow coastal waters, you
will get more biological growth, and the
coating will not perform as expected.

An alternative way to measure
performance and make decisions is to
use tools with machine learning. These
can absorb many different variables and
see patterns a human analyst could take
months to find.

When deployed properly, they can offer
remarkable predictive capability, he said.
But you still need a domain expert to
validate the predictions.

Mr Papandreou has seen a neural
network-based system which predicted
that a vessel would use less fuel when
going against a headwind than when
there was no wind. “The prediction was
physically impossible,” he said.

“This happens when you treat the
model building as a pure computational
exercise, when you skip the step where an
experienced marine engineer looks at the
feature set and says, ‘wait, that variable
does not sit well.”

“The most powerful approach | have
found is to combine algorithm capability
with human domain knowledge. Let
mathematics find the patterns in the noise,
have the professional decide which of the
patterns is real and which is fabricated,” he
said.

Data infrastructure

The information backbone for operational
data is essential, including the collection,
validation, and delivery of data. If this data
is poor, any conclusion drawn from it will
be poor. “Without it, we are navigating
blind,” he said.

You need a proper architecture for
the data flows, “not a cobbled together
spreadsheet passed around by e-mail.”

You need to ensure the sensors are
calibrated, reporting at consistent intervals,
and sending data automatically wherever
possible.

You need a verification stage for the
data. “Vessel data is noisy, inconsistent,
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sometimes flat

out wrong,” he
said. “You need
systematic checks
before everything
reaches the analyst
screen.”
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Christos Papandreou, CEO &
Founder, Blue Autonomy

This will need

domain expertise.
‘I have audited
fleets where
almost half of
the operational data was compromised in
some way. Gaps, contradictions, impossible
readings. No visualisation tool will warn
you about this. It takes someone who
knows.”

For example, if it is a 21,000-dwt bulk
carrier going 12 knots in the South China
Sea, a domain expert would know what
range the data is likely to be in.

Organisational structure

Then you need the organisational structure
to achieve the improvements. For example,
when you have worked out that fuel
consumption is increasing 8 per cent due
to degrading hull condition. You need to
convince the superintendent to schedule
the maintenance task and convince the
fleet manager to change the voyage
planning.

You need expert interpretation of the
data, from someone who can understand
the operational context and turn abstract
metrics into concrete procedures. This
person needs to have the trust of the staff
who would put the actions in place.

You need real commitment from the
whole organisation, something more than a

memo from the CEQO, or a new KPI.

Ultimately, the success of every initiative
comes down to people, not process.
Sustained expert-led engagement makes
the difference between having information
and changing behaviour.

The expert can work with the company
to convert the system’s analytical findings
into step by-step operational guidance,
not just reports. This person can design
workflows that become part of the daily
routine. They can build a financial case so
compelling that even the most sceptical
stakeholder cannot ignore it.

“Behavioural change doesn’t happen in a
workshop. It happens between quarters or
years,” he said.

You are likely to encounter a lot of
resistance. Many maritime decision makers
have seen many promises from technology
which does not materialise, so the
scepticism is rational.

The way to get past it is “small, repeated
demonstrations that this works,” he said.

Documentation from these pilot projects
should show clear savings. They should
show what specifically improved, what
went well and what didn't. There should be
a clear financial thread running through it.

The ultimate goal is to evolve the
organisation to the point where operators
make efficient choices automatically, not
because a system told them to, he said.

Seafarers

It is essential to have support from
seafarers for the vessel performance
project. Never give them more
administrative work to do. Instead, find

ways to lighten their workload with
automation, he said.

You should never issue instructions
to crew without context. Explain the
reasoning and show the benefit. Never
assume that technical knowledge is
automatically transferred, he said. When
someone understands the purpose
behind the task, the quality of execution
transforms completely.

In one example, Mr Papandreou was
involved in deploying a state-of-the-art
weather routing optimization system,
but the officers totally ignored its
recommendations. “They didn’t trust a
computer to plan the route.”

To try to persuade them, the company
invited the crew to do their route planning
alongside the models, so they could see
how their route compared.

In this case, the evidence to the crew
was overwhelming, showing that the
optimised route was better. Eventually,
crew were demanding the optimised routes
before departure. “Nobody forced them to
doit”

In a second example, Mr Papandreou’s
team developed a system to advise when
to activate a second generator. They
worked together with vessel engineers in
building the system, to incorporate their
judgement about where the threshold
should be, based on what the engineer
thought the safety margin should be.

“We didn't override their expertise; we
augmented it with data,” he said. P!

Watch this article on YouTube on
https://youtu.be/CKtaL3AkvaM

Improving vessel performance data

We can improve performance data with time and effort, having standardised formats, reducing
sensor errors, supporting crew, and with automated monitoring. Speakers from Angelakos
Hellas, Central Mare, Blue Autonomy and NeptuneZero discussed

ompanies which win the
decarbonisation race will be those
which put most time and effort
into vessel performance data, said
Christos Papandreou, CEO & Founder, Blue
Autonomy, and a former fleet performance
engineer with Athenian Sea Carriers,
speaking at People Tech Maritime Athens in
April.
The winners are not necessarily the ones
which spend the most on technology, he
said.
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Just as with football, budget is an
important factor, but not the only one.

Fixing problems with vessel performance
data can be a lot of trouble, said Stathis
Kalkounis, Energy & Environmental Engineer,
Central Mare.

Shipping companies are required to send
data to a data validation service, which will
identify errors or missing data. Then the
company has to go back to the crew to ask
them to fix it. They may find that the vessel

is no longer in the company’s management.

When data is inconsistent between the
company’s own platform and the data
verifier's platform, you have to go through it
all line by line, he said.

Charterers want to see performance data
in the format required by their own software
and data verifier, and “their way of thinking”.

If you have poor data, you can end up in
a discussion with the charterer about when
exactly the vessel came off hire, he said.
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Draught sensor problems

Failures with draught gauges can be
common, and it may be better to have a
backup gauge, said loannis Makris, Technical
Manager, Angelakos Hellas, moderating the
session.

The draught sensor may be the most
problematic sensor on vessels, agreed
Antonios Lalechos, CEO & Founder,
NeptuneZero, formerly projects and
performance manager with TMS Cardiff Gas.

But draughts do not change every day, it
should be possible to spot a failed sensor
if there is a sudden jump in the reading, he
said. The draught normally changes very
slowly during a long voyage, as the vessel
consumes bunkers and water.

Draught sensors can deform over time,
which changes their accuracy. They are
also very easy to rupture, he said. Shipping
companies expect them to last for the
lifetime of the vessel, but they would be
better treated as a consumable item.

It is also common that crew report
draughts incorrectly, even when the sensor
is working.

Crew are required to provide a correct
draught reading every time the vessel enters
and exits a port, and it is checked by port
authorities, he said. You can also ask outside
companies to measure the draft.

Identifying sensor problems

There have been problems with flowmeters
when changing over fuels, Mr Makris said.
“We're not at the accuracy level we want.”

Today’s systems can identify when
a fuel changeover is happening, Mr
Lalechos replied, including from a change
in fuel temperature and fuel flow rate, or
fuels flowing in different places. So you
can identify a problem with flowmeters
happening at a fuel changeover.

Overall, the problem is generally more with
how sensors are managed than the sensors
themselves. “The quality of [most] sensors
is much higher than the industry needs,” he
said.

It is important to regularly check sensors
and do regular maintenance, as you do
with all other equipment. Companies often
assume sensors are “fit and forget”.

Gathering reliable sensor data is something
fairly new for the maritime industry, and it
does not have many skilled technicians. But
it is easier now than it was when the first
sensors were introduced, about 9 years ago.

You don't necessarily need the same
sensor service provider for all of your fleet,
or the same system on all your vessels. But
you do need a system to analyse the data

Left to right: loannis Makris, Angelakos Hellas (moderator); Antonios Lalechos, NeptuneZero; Christos Papandreou, Blue
Autonomy; Stathis Kalkounis, Central Mare

and check it, and someone accountable for
making sure it is done, Mr Lalechos said.

With high frequency data, you need at
least enough to cross check one set of
data against another. If you are not cross-
validating data all the time, it will start to drift
or develop errors, and you will not be able to
rely on it.

You can use data to build simulation
models. These will make it clear where data
seems to be wrong, and help you fill in
missing data. It may identify, for example,
that the vessel should have 60 tonnes more
fuel in the tanks than the crew are reporting.

There is still much manual work involved.
“We haven't yet built up manpower inside
the companies that are able to cope with the
workload,” he said.

Tank level sensors can also be problematic
and hard to calibrate. It would be better to
replace them once a year. These sensors can
cost as little as $100.

Cruise ships do not usually have problems
with sensors, because they are willing to
spend more money on operational costs, he
said.

With some sensors, only the manufacturer
is allowed to calibrate them, and this raises
the costs, Mr Makris said.

‘I think we need a performance officer
on board who will be specialized to do
calibration of the sensors,” said loannis
Makris of Angelakos Hellas. “It's not a matter
of training.

But much of the sensor monitoring can be
done by a remote performance officer, who
can check the data, and tell the crew they
need to check a sensor which appears to be
failing, Mr Lalechos pointed out.

Crew

Well trained crewmembers can support
the performance efforts, said Mr Kalkounis

of Central Mare. Training can involve
office staff explaining the importance of
the procedures to capture and manage
performance data correctly every day.

In the training, office staff can explain
how the company needs to be able to
report correct data at any time to outside
companies, and there are costs associated
with errors or omissions.

Company staff can come onboard and do
an energy audit, sitting together with the
chief officer and captain onboard.

The focus on performance can tend to
fade away during the voyage. “We need to
remind them every time we have a chance
how important this is for the office and
reporting requirements to the charterer,” he
said.

Is data getting better?

Today’s data quality is completely different
to 10 years ago, said Mr Lalechos of
NeptuneZero. Company requirements for
data quality have changed, the required
transparency of information has changed.

10 years ago, data was entered in noon
reports to comply with charter party
requirements. People had a lot of trouble
trying to make performance reports from
this.

In one company operating over 100
vessels, neither technical nor operational
staff were looking at fuel consumption data.
And the company did its own chartering,
so there were no claims from charterers.
Because no-one gained any value from the
data, the data was allowed to get bad.

Now performance data is gathered to
meet regulations, and needs to be validated
and audited.

The data also improved through the work
of vessel performance managers. ‘I used to
do this job. | saw the difference when we

People
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started looking at data,” Mr Lalechos said.

‘| totally believe we now have much
better data,” agreed Mr Papandreou from
Blue Autonomy. “10 years ago, everything
was a bit chaotic.”

Mr Kalkounis from Cental Mare also
agreed data is much better than it used to
be. “The granularity of the data now is much
better, it's more accurate. Regulations have
been a trigger for that.”

Data standardisation

It would be much easier to manage
performance data if it was gathered
and stored in standard formats, said Mr
Papandreou of Blue Autonomy.

Vessel data is generated by many different
vendors, and comes in different formats.
That goes for both high frequency data
and noon report data. And we currently
use multiple systems to translate data from
one format and system to another, and
companies store the data in different ways.

Regulators are making a big effort to push
for standardised data formats, but the scope
is limited to data required under regulations.

It would be helpful if noon reporting had
a unified form, rather than each company
having its own format, Mr Kalkounis of
Central Mare agreed. The varied formats
makes it much harder to put the data
together. Company staff have to spend time
“building bridges” between systems.

There’s one group of companies with gas
tankers and dry vessels, with different noon
reporting in the same company, Mr Lalechos
said.

Mr Makris from Angelakos Hellas noted
that different companies have different
requirements for noon day report data, so
there could not be one standard for all. For
example, for cruise lines it is vital to report
how much water they have onboard, but this
is not so important in other shipping sectors.

Even within the tanker sector, companies
want different data for VLCCs and MR
tankers. “Even charterers do not agree on
the data that they want. Every charterer
needs different data. So, there’s not room for
having common ground.”
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Automated data collection

More automation in data collection and
validation would improve performance data,
said Mr Papandreou of Blue Autonomy.

Mr Lalechos’ company, NeptuneZero, has
developed a system which generates a noon
day report automatically on a vessel. It runs
onboard, and does not require any internet
connection.

Data gathered can include average power,
running hours, average kilowatts per engine,
average RPM and turbocharging.

Crew like it because it makes their life
easier, he said. But the systems can also
detect if any figure has been altered before
submission and alert the office.

Having systems which connect shipboard
sensors to remote servers by satellite can be
much more complex.

The sensor data figures are provided
to the crew, who only need to add data
about times of arrival, berthing, unberthing
and anchorage. Then they give it a digital
signature and submit it.

The software has APIs, so it can connect
to other systems, including a data verifier or
voyage optimisation company, or a company
managing engine performance.

Software tools can verify the data using
models, for example to detect if the tank
should have 32 tonnes, but 36 tonnes has
been reported. In such cases, a crewmember
can be asked to check the reading.

These solutions can be “exceptionally low
cost” compared to the first data collection
systems which appeared in around 2010.

Mr Lalechos sees the pathway to
automated data collection and management
systems as similar to the pathway in business
management from spreadsheets to software
tools, with alerts and virtual assistants.

We could have systems which
automatically send e-mails to the vessel to
ask why something has happened, or which
ask for evidence behind a piece of submitted
data. They can send a reminder if it isn't
received in 7 days. It connects directly to the
ERP and is logged as an “open issue”.

It means that vessel performance managers
can spend their time troubleshooting and
managing overall vessel condition, not just
co-ordinating tasks. So we will still be reliant
on people, but heavily empowered by tools.

Error reduction with

monitoring

Having digital monitoring systems can
motivate crewmembers to make sure data
is correct, because they can see that digital
systems might expose any errors, Mr Makris
from Angelakos Hellas said.

Mr Makris told a story about when his
company installed Metis, a system to gather
and manage sensor data. On the first day
the system was installed, a chief officer was
required to take over a vessel because the
captain was unable. He decided to do a
crash astern emergency stop, to check the
systems work, two days prior to arrival in
Brazil.

The vessel was 18 years old, and this
emergency stop procedure damaged two out
of six reversing mechanisms. There were
three spare systems onboard, which were
installed without a problem.

But the chief engineer reported that the
mechanisms had suddenly failed, without
mentioning the emergency stop, something
which seemed impossible.

Mr Makris looked through the Metis data
and saw the crash astern cycle, so he knew
the chief engineer was not telling the truth.
“This was a turning point for our company,
everybody understood they have to provide
accurate information.”

Working with performance
data

The main purpose of gathering performance
data is to find ways to use it to reduce
emissions, not just to meet reporting
requirements. Doing this needs something of
a layered approach, said Mr Papandreou of
Blue Autonomy.

A starting point for analysis can be to
follow the ISO 19030 standard method to
measure changes in ship hull and propeller
performance. It's transparent. “A 5 per
cent speed loss on in-service performance
[compared to the standard] is something
everyone can understand,” he said.

Then, you need to analyse the data to
understand the reasons for the loss of
performance.

With the data, you might use predictive
tools to forecast fuel use for a voyage, and
tools to find the best route and speed. Al
tools can give good predictability, he said.
But you should use them together with
domain expertise.

Then you might use prescriptive analytic
tools to work out how to best optimise the
vessel, choose the best options to save fuel
or money.

It can be useful to compare similar vessels
doing similar voyages. This can help motivate
crew to improve performance. “Nobody
wants to have the worst vessel in the fleet,”
he said. PIM

You can watch the panel discussion
on YouTube at
https://youtu.be/HDIHZEYVUjw
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