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FROM THE EDITOR

CCS: THE CLIMATE
CHANGE SOLUTION

by Nick Savvides,
Editor, Clean Shipping
International

Revolutions rarely happen rapidly. Often
through history, there is a long tail to the
historical development of a revolution
— whether that is a social revolution,
French style or, more pertinently, the
industrial revolution.
Esben Poulsson, the president of the
International Chamber of Shipping no less,
has in these pages called for a revolution.
Poulsson argues, correctly, that the
International Maritime Organization’s (IMO)
decision to cut carbon emissions by 50% of
the 2008 levels by 2050 should be seen as a
“catalyst for a fundamental transformation
in the business of shipping”. It is what the
“International Chamber of Shipping (ICS) call
the ‘4th Propulsion Revolution’.”
Meeting the IMO’s targets —the first in 2030
is a 40% cut in emissions from 2008 levels — is
a massive challenge. If growth in demand is
taken into account, some experts calculate
that each vessel will need to cut its emissions
by 85% for the industry to achieve the kind of
cuts required by the IMO’s 2018 regulation.
The clock is ticking and the latest IMO
greenhouse gas study, published in July this
year, revealed an increase in total emissions
to 2.89% of global greenhouse gas emissions.
Whether using the new voyage-based
measurements, vessel-based measurements
or the old standard of total greenhouse gas,
emissions have increased.
With time running short, many in the
maritime industry have argued that an
interim fuel, such as liquefied natural gas
(LNG), should be used to help shipping meet
its emissions tally. Others, including some
of those that put together the latest IMO
emissions study, maintain that LNG remains
a fossil fuel and will not meet the needs of
the industry. Clearly, shipping needs to buy
time. New carbon-free fuels require a
revolution of sorts.
In the summer issue of Clean Shipping
International, Rupert Hare and Paul Wilson
argued that there was a need for a “paradigm
shift in fuels and propulsion methods”. In this
issue, we can see that some are thinking along
the same lines with the case being made for
liquid air. But Hare and Wilson were also
writing about carbon capture and storage
(CCS), a system of catching harmful, climatechanging gases at source, preventing the
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emission of these gases and thereby bringing
emissions down to zero.
In August, Japanese operator K Line
announced that it is collaborating with
Mitsubishi Shipbuilding and class society
ClassNK to develop a marine carbon capture
and storage (CCS) system that could see
shipping meet decarbonisation targets.
The industry players will be supported
by Japan’s Ministry of Land Infrastructure
Industry and Transport (MLIT) as the group,
part of the Carbon Capture on the Ocean
project the team, install a CCS on a K Line
general cargo vessel.
According to the plan, Mitsubishi began the
development of a small-scale marine CCS —
which will use existing land-based technology
— in August and will begin testing the system
on land in mid-2021.
Coal carrier Corona Utility will have the
CCS fitted and “by the end of fiscal 2021,
the project partners will start operating the
demonstration plant onboard the vessel and
measuring the system’s performance under
marine conditions, with the aim of jointly
developing a new marine system for vessels”.
The system will be capable of operating on
all vessel types and will offer a zero-carbon
emissions technology for existing vessels,
according to the project partners. They add:
“This project will not only verify the efficacy of
capturing and storing CO2 from a vessel’s gas
emissions, but also the operability and safety
of CO2 capture facilities at sea.”
CCS will surely be the maritime sector’s
route to meeting IMO greenhouse gas targets.
With the technology already available and the
ability to retrofit small-scale maritime units
to ocean-going vessels, this technology must
certainly be a large part of the answer to the
carbon conundrum.
In the latest IMO emissions study, the
authors direct the reader to a salient point:
around 85% of maritime emissions come from
the tanker, bulk carrier and container shipping
sectors. Large ships are the major greenhouse
gas challenges. Replacing the fuel and
propulsion systems that these vessels use will
require revolutionary thinking.
CCS systems will buy the rebels at the
forefront of this upheaval time to find lasting
solutions for a cleaner industry. The revolution
could start within the next five years.

A smarter
perspective on a
low carbon future
Our global commitment is to reduce the environmental
impact of our engines and our services.

wingd.com
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FROM THE EXECUTIVE DIRECTOR

EXTRAORDINARY
CIRCUMSTANCES

by Ian Adams
Executive Director,
the Clean Shipping
Alliance 2020

“IMO MEPC1.
Circ.883
provides
the muchneeded
flexibility
to operate,
which is not
inherent
in the
guidelines”

In the previous edition of Clean Shipping
International, I stated that the International
Maritime Organization (IMO) had postponed
all its meetings to the end of July. There
have been further postponements, but there
is now the prospect of meetings taking place
on a virtual platform.
Between 16 and 18 September 2020,
the IMO is holding extraordinary meetings
of the Marine Environment Protection
Committee (MEPC), Maritime Safety
Committee (MSC), Legal Committee (LEG),
Facilitation Committee (FAL) and Technical
Co-operation Committee (TCC). There will be
no substantive agenda for these meetings;
the purpose of the sessions is to change the
policy and agreed procedures so that later
virtual meetings can take place. This will
enable the postponed MEPC 75 to take place
between 16 and 20 November 2020.
Key outcomes from the IMO’s Pollution
Prevention and Response Sub-Committee
meeting (PPR 7) in London in February
this year indicate that it is unlikely to
implement dramatic changes in the global
regulatory structure for the installation and
operation of vessel exhaust gas cleaning
systemsn(EGCS), at least for operation in the
open seas worldwide
During the session, the Working Group
finalised the review of the 2015 Guidelines,
resulting in updated 2020 EGCS Guidelines,
which are expected to be adopted at MEPC 75.
The review included several technical
refinements to the existing 2015 scrubber
rules. These include amendments to
scrubber installation testing procedures,
methods for monitoring scrubber
performance and rules for what happens if
the scrubber or its monitoring devices fail
while under way.
Specifically, testing, survey, certification,
and verification of EGCS under MARPOL
Annex IV will require additional information
in the OMM specific to analysers, operating
parameter instruments and surveys
of operating parameter instruments
and exhaust gas and discharge water
monitoring instruments.
PPR 7 Agenda Item 7 also included

C L E A N S H I P P I N G INTERNATIONAL – Autumn 2020

consideration of recommended changes on
scrubber washwater discharge. The discharge
water criteria are not substantively changed
from the 2015 version now in effect. However,
it did include new details and definitions for
measurement methodologies, frequency of
sampling and other implementation topics.
Significantly, it was recommended that
any future changes to scrubber rules will
not become effective until six months after
adoption and will not apply to vessels with
previously installed scrubbers. These vessels
may continue to operate previously installed
scrubbers as an alternative means of
compliance with the IMO 2020 rule prohibiting
continued use of 3.5% high-sulfur fuel
oil (HSFO).
During the sessions, the EGCS-WG
also proposed extending the scope of IMO
Circular 883 to include all current and
previous versions of EGCS guidelines and
be forwarded to MEPC 75 for adoption as
MEPC.1/Circ.883/Rev.1.
As there are currently inconsistencies
between the two documents, this is good
and important work, but care will need to
be taken. IMO MEPC1. Circ.883 provides the
much-needed flexibility to operate, which is
not inherent in the guidelines, but preserving
the intent of the Circular will require careful
integration and CSA 2020 wishes to play a
role in its development.
I also mentioned in the previous edition
that we had held the first Technical
Committee meeting in May. I am delighted
to report that we have held a further two
of these meetings in July and August.
Both meetings were very well attended
and generated a good deal of discussion.
They identified areas of interest that the
committee will address over the coming
months. It is intended to run another
meeting in October the topic of which will
be announced soon.
In the meantime, I hope you enjoy the
latest edition of Clean Shipping International
and that all our readers and their families
remain safe.
For more information, visit:
cleanshippingalliance2020.org
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LEADING EDGE

Artist and some-time
engineer Stanley
Kerr offers an
alternative to
fossil fuels in a
brief comparison
of ship propulsion
with progressive
power systems

ALTERNATIVE
FUTURE

Stanley Kerr

Although international shipping has gone
some way to conform to environmental
organisational directives for carbon
reduction, technical innovation has
continued to be driven by the inevitable
fuel cost/performance considerations and
market forces.
Hence, the industries prime mover of
choice is the high thermal efficiency diesel
engine and, in its capacity to consume low
grade fuel oil, it has all but replaced the
steam turbine along with the gas turbine
which has some place in smaller vessels,
liners and liquefied natural gas (LNG)
carriers and Navy.
Alternative drives and, in particular,
alternative sources of fuel are necessary
and the abundance of liquid air, with liquid
nitrogen can offer a cheap, greenhouse
gas (GHG)-free method of propulsion
when produced with renewable energy
and used to drive ships using existing
technological fixes or newly designed marine
propulsion systems.
The “climate crisis”, whether it arrives
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sooner or later than predicted, will
inevitably bring national and international
legislation that will put de-carbonisation
as a priority. Shipping is estimated to
produce 2.89% of global CO2, according
to the fourth International Maritime
Organization (IMO) GHG study, and
is increasing.
As the fleet retires older ships, the
timeline is fast approaching when new
propulsion systems will have to be
introduced and port fuelling, energy supply
and the national infrastructures that support
them will require development. Competition
from other transport sectors will intensify.
Considering carbon-based fuel usage,
the literature is full of emerging technical
add-ons and refinements that increase the
thermal efficiencies of reciprocating and
turbine prime movers in order to reduce
CO2 output.
Consider a bulk carrier, for example a
handymax, 52,000DWT, 62,000t displacement
vessel cruising at 13-14 knots. The average
energy consumption of fuel burned is

10
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Fuel energy
100%

Exhaust
gas 30%

Friction & power take-off 3%

Cooling
System 27%
Net
energy
engine
40%

Transmission & shaft losses 1%

Propeller losses 15%

Net thrusting energy 24%
Typical energy losses in shipboard propulsion system (courtesy of John Gallagher, MTU Engines)

25.44tonnes/day, a rate of 1.06t/hr to
travel 26km in one hour. This gives a
figure of 40.77kg/km fuel burnt, or in
electrical energy 457kWh/km (using
11.2 kWh/kg conversion).
The propulsion thrust delivered at
the propeller is much less according to
research and academic sources.
From the figure above the actual
propulsive energy required to sail at
14 knots is 24% of the fuel consumed,
giving 110 kWh/km of useful
propulsive power.
With this in mind, what technical
options could be considered as
alternatives to heavy fuel oil (HFO) and
its derivatives?
The obvious first port of call would
be to compare energy densities
of various proposed fuels or their
equivalents as possible replacements.
It is important to note that the nonfossil fuel alternatives listed above
— lithium batteries (or an equivalent)
and the cryogenic “fuels” liquid

nitrogen, liquid air or liquid hydrogen
need massive bunker fuel increases
compared to conventional fossil
fuels, with the exception of biofuel, if
they are to have the same range as
existing freighters.

LOOKING TO THE FUTURE

This should not mean these
alternatives can only be considered
for short range. Although taking up
to 40,000m3 tank volume, in the
future new ships can be designed
without the conventional large
engine room space and this would
more than make up for the extra
propellant storage requirement, for
example, one hold space on a 30m
beam vessel.
Furthermore, the use of pod
drives would reduce drive space
and simultaneously increase hold
space, simplifying the architecture
of the aft ship as has often been
advocated for LNG carriers using

smaller gas turbines and electric
transmission layouts.
On examination, it would appear
that liquid hydrogen, LH2, is the prime
contender for fossil fuel substitution
with its high energy density and
requires only 10 times the bunker
fuel space, but will be dependent
on the development of a durable
and efficient fuel cell over with over
50% efficiency.
A drawback will be finding a safe
method of storing highly explosive LH2
and the problem of its permeability
through tank walls and of making
metals brittle.
Lithium ion batteries along with
the cryogenics — liquid air and
liquid nitrogen — have low and
similar energy densities and require
greater volumes of bunker and fuel
containment management.
Lithium ion batteries are now in
use on smaller vessels for short
range, but the case for cryogenic
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Fuel energy factor by
volume HFO=1

Bunkerage: Fuel
volume m3
ref: Handymax
@ 2010m3

kWh/kg

kWh/L

@14 knots kWh/Litre
propulsive energy
(inc. losses)*

HFO

11.2

11.31

2.57

1

2010

Diesel

12.7

11.30

2.55

1

2010

LPG

13.6

6.73

1.62

1.7

3377

LNG

13.3

6.25

1.50

1.8

3637

MGO

11.9

10.23

2.46

1.1

2221

10

8.80

2.11

1.3

2583

kWh/L

kWh/Litre propulsive
energy-non fossil fuel
(inc losses)

Equivalent fuel energy
factor by volume HFO=1

Bunkerage: Fuel
volume m3
ref: Handymax
@ 2010m3

Fossil fuel

Bio-Fuel

Non fossil fuel
L ion

0.26

1.60

0.35**

7.74

15,563

LH2

33.3

2.33

0.52**** fuel cell
(0.1***) thermal

5.21
(22.58)

10,475
(45,393)

LN2

0.21

0.17

0.13b turbine
(0.16)c ram

20.85
(16.94)

41,900
(34,044)

LA

0.22

0.19

0.14b turbine
(0.18)c ram

19.36
(15)

38,900
(30,262)

0

0

Wind
* 76% losses fossil fuel standard drive systems fig. 7.2 above
** electric motor 5% +15% prop losses
*** 24% Thermal conversion and associated drive losses
**** Fuel cell @ 60% efficiency+5%electric motor loss+15% prop loss
b at 65% turbine efficiency, prop15% loss
c at 90% efficiency. Direct injection Hydro-ramjet propulsion

liquids as fuel equivalents have
not been widely advocated because
of larger tank volumes required by
low energy densities and are
presently seen only as suitable for
electrical renewable energy storage
on land.
In shipping, the cryogenic storage
technologies are well developed and in
use in LNG carriers and liquid air and
liquid nitrogen are comparatively very
safe and easy to handle compared with
fuel oil and present no environmental
spillage risk.
The technology is well developed
and in a sense “off the shelf” so there
should be few barriers to adoption
in long range vessels without
impacting cargo capacity or increasing
construction costs as discussed above.
The expansion of liquid air through a
turbine to generate electricity to drive a
handymax size bulk carrier of 60,000GT
displacement 50,000DWT requires
36,000m3, 18 times the fuel tank space

of HFO (2,100m3 ) or equivalent fuel
oils (see chart above).
A similar vessel redesigned with a
much smaller engine room using an air
turbine and electric drive could carry
the extra volume of liquid air or liquid
nitrogen and achieve the same speed
and range. Refuelling would take place
normally while cargo handling. Port
side adaption for liquid air facilities
can incorporate storage tanks and also
liquid air generation facilities in close
proximity using renewably sourced
electric energy.
As an alternative to turbine powered
transmission mentioned above, a
novel method of obtaining highly
efficient expansion of liquid air has
been proposed that produces direct
propulsive thrust through injecting
liquid air into a submerged pod drive
(similar to existing electrical pod
drive layouts).
The expansion of liquid air into sea
water provides the necessary heat
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of vaporisation and additional heat
of expansion in a quasi-isothermal
process that can achieve drive
pressures up to 3,000bar giving a near
theoretical maximum work ratio and
propulsion efficiency. A simple drive
system with no major moving parts.
This may prove to be an appropriate
co-propulsion system when
incorporated in future wind driven low
speed vessels requiring less than half
of the fuel tank volume, with the main
propulsion force being captured from
the wind. Carbon-free shipping may be
on the horizon sooner than expected.
Regarding the production of
cryogenics, liquid air and nitrogen
(some of which is freely vented into
the atmosphere as a by-product of
oxygen production) and their costs
is also a pressing matter and their
upstream de-carbonisation would
need to be attended to in order to
achieve a carbon-free target for
marine freight.
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MARINE SCRUBBERS –
TACKLING THE
GREAT UPHEAVAL
Yara Marine Technologies Chief
Operating Officer Ina Reksten and
Innovation Manager Shyam Bahadur
Thapa reflect on the effects of
the coronavirus crisis and share
their vision for a future beyond
the pandemic.
2020 will go down in history as the
year that changed everything for many
industries, not least the marine exhaust
gas cleaning segment. “The coronavirus
turned our world upside down virtually
overnight,” confirms Ina Reksten, Yara
Marine Technologies COO. Driven by the
impending IMO2020 sulphur cap, the
scrubber market was in the middle of
a historic boom when Reksten joined
Yara Marine from parent company Yara
International a couple of years ago.
“In 2019 we had a huge ramp-up
in order to deliver on orders,” she
says. Not unexpectedly, stakeholders
stepped back toward the end of 2019
to see how regulations were going
to be enforced and get a feel for fuel
availability and price. Once the situation
became clear, they would adjust their
plans and proceed with the next steps
toward emissions abatement.

We had adopted
a new mission,
to provide
technologies to
enable a greener
maritime industry.
The focus is on
what we call
‘close to core’
technologies, in
the intersection
between green and
maritime. Now that
mission has become
top priority”

Ina Reksten, Yara Marine Technologies COO

That scenario never played out. “We
never got the chance to see how things
would have developed before the
coronavirus crisis hit. Those that had
invested in scrubber technology were
happy, but covid-19 has overshadowed
everything since,” Reksten confirms. “It
hit our core customers, so it has hit us.”
“We had high hopes for the scrubber
market in 2020, but covid-19 changed
all that,” says Shyam Thapa, Yara
Marine Innovation Manager. “Travel
and distancing restrictions made
it difficult to do business and the
resulting fall in oil prices weakened the
scrubber case substantially.”

CRISIS
ACCELERATES CHANGE

Even before the crisis, though, Reksten
says that Yara Marine was planning
to expand beyond scrubbers. “We had
adopted a new mission, to provide
technologies to enable a greener
maritime industry. The focus is on what
we call ‘close to core’ technologies,
in the intersection between green
and maritime.” Now that mission has
become top priority.

Shyam Thapa, Yara Marine Innovation Manager
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“We believe the industry needs
companies who can provide a scope
of technologies outside the traditional
maritime sphere,” she says. Having
access to adjacent technologies is key
to the mission: “Yara Marine does not
have a big technical overlap with our
parent company Yara International, but
there are still substantial synergies. It
has a clear environmental profile and
it is a strong advocate for applying
innovative technology in traditional
business areas.”
She points out that Yara International
is developing the autonomous shorthaul product freighter Yara Birkeland,
and it commands a fleet of five ships
for the transport of ammonia. “But
Yara Marine is an equipment supplier,
not an operator, so the emphasis in
maritime business development has to
be on technology.”
Digitalisation is an important part of
the plan, she says. “We can use digital
technology to help our customers
meet environmental requirements.
We have access to large amounts
of data, but what can we do with it?
This is a challenge for us just like
for everybody else, but we have a
parent company that has made great
progress in exploiting data to protect
the environment.”

IMO 2020 STILL A
DRIVING FORCE

“Regulations will definitely still have
an impact into the future, but it has
become more difficult to see to what
extent,” Reksten observes. Additional
factors in the overall picture include
the open versus closed loop scrubber
debate, public sentiment and disparate
port restrictions. “All these will affect
our product directly. A lot depends
on how customers look at the
investment in scrubbers, but increased
requirements for reporting and
monitoring will drive their decisions.”
Thapa notes that Yara Marine
delivers mostly open loop scrubbers,
although it offers both hybrid and
closed loop. “But right now we have
only inline scrubbers and bypass
technologies make up 30% of today’s
market, so we plan to introduce U-type

products in the near future,” he says.
“We are also working on a closed
loop upgrade option if customers
want. Interest is down right now for
hybrid or closed-loop solutions, but it
might pick up again, depending on oil
price development.”
Reksten believes that CO2 emission
goals will trigger future discussions
as well. “Everybody is working on
how to resolve this critical issue,” she
says, with engine types, alternative
fuels and exhaust cleaning all coming
into the picture. “We will need to use
many solutions to start with. This may
evolve into fewer systems that will gain
traction over time, but shipping is a
fragmented industry, not least with a
lot of partnerships. We will have to see
how this trend plays out.”
Thapa concurs: “In order to help
customers meet the IMO’s target of 30%
reduction in CO2 emissions by 2030,
we are looking into other optimisers,
such as fuel efficiency. We are also
exploring technology to enable the use
of ammonia as fuel. Ammonia is one of
Yara International’s biggest products,
and it has vast experience to share from
virtually the entire value chain.”
He reports that the technologies
behind digital ports are also of
interest. Energy efficiency, including
heat recovery from scrubber water,
is another promising field. “There are
many companies in the Yara Group,
and we are looking into all likely
scenarios for exploiting synergies,” he
says. “The most important thing for
us now is to concentrate on helping
the maritime industry to reach its zero
emissions goal.”

LESSONS LEARNED:
EMBRACING CHANGE

“The main challenge with the
coronavirus pandemic was travel
restriction,” Reksten says. “Our people
were simply not able to do their
job.” She emphasises the difficulty of
predicting the longer-term effects of
the restrictions, although one of these
will likely be the level of preparedness
in the industry. “There will be other
pandemics, but even for the duration
of covid-19 we want to be sure that
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we have a strong global footprint with
regional hubs for service personnel
and engineers. Our hub in Shanghai
was critical during this crisis and we
will build on that experience.”
Looking forward, Reksten says
Yara Marine will continue to cultivate
new opportunities as they arise, but
acknowledges that the transition
will not happen overnight. “We will
continue to grow our core business, but
over time we expect our company will
look quite different than today.”
“In 2019 we were working 100% on
just scrubbers,” says Thapa. “Now we
can put our minds to other tasks and
invest more in R&D. We are expanding
to realise the mission of helping to
achieve a greener maritime industry.
This means using our knowledge to
grow into other areas. We are planning
for future generations and that
includes more than scrubbers.”
Ina Reksten confirms this goal:
“The focus now is on putting our new
mission into action. There is still a
significant scrubber market out there,
but we want to serve customers on
a broader basis. There are so many
really good opportunities in green tech
for the maritime industry that we want
to take advantage of. Our technological
development and our future as a
company both tie into this strategy.”

For more information, visit:
Yara Marine Technologies
Head office:
Drammensveien 134
Building no.6
0277 Oslo, Norway
info@yaramarine.com
+47 480 68 590
yaramarine.com
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What’s in
your fuel? It’s a
question that has
become more
relevant following
the introduction
of the IMO 2020
low sulphur fuel
requirement.
Getting an answer
to the question
will be easier with
the development
of BunkerTrace,
believes BLOC CEO
Deanna MacDonald,
who talks to
Nick Savvides

BLOC
PARTY

Deanna MacDonald,
CEO, Blockchain Labs
for Open Collaboration
(BLOC)

Meeting container shipping’s need to
know what’s in the box could be helped by
knowing what’s in your fuel first. This may
not seem immediately obvious to even the
most seasoned maritime observer.
However, BunkerTrace is a system of DNA
tagging for bunkers that will give buyers
confidence that the fuel meets a given
specification. The system was designed by
Copenhagen-based Blockchain Labs for
Open Collaboration (BLOC) with Forecast
Technology and is a forerunner of sorts to
later systems that will offer similar trusted
verification tools to container ship operators
carrying hazardous cargoes.
Clearly, there are differences between
tracking and tracing fuel, and the contents
of a cargo container. But the development
methodology will be very similar, with BLOC
bringing together stakeholders from every
element of the supply chain and developing
a demonstrator that shows the benefits of
blockchain for the industry.
While the container industry will have
to wait for its demonstrator, the bunker

solution is already up and running, and has
been further developed with BunkerTrace,
a fuel tagging system that will allow buyers
to understand the origins and quality of
the fuel they are buying and loading. It’s a
system that could be crucial to the post-IMO
2020 world where blended low sulphur fuels
could cause difficulties to ship operators and
their engineers.
“We’ve had to refocus our work, now
that we’re mainly remote working,” explains
Deanna MacDonald, CEO at BLOC. She adds
that “we’re working on moving upstream
with a whole new product at BunkerTrace,
which is an extension to what we were
doing before.”
BunkerTrace was developed as a typical
BLOC collaboration with leading industry
players, including Lloyd’s Register’s Fuel
Oil Bunker Advisory Service (LR FOBAS),
Precious Shipping, the International Bunker
Industry Association, biofuel provider
GoodFuels, BIMCO, and bunker supplier and
tanker operator Heidmar.
Through BunkerTrace, BLOC expects
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to be able to extend its activities.
“We are looking at things such
as the verification of the carbon
footprint of fuels and new methods
to calculate that, as well as whether
there is an uptake of these fuels,”
explains MacDonald.
According to MacDonald, the entire
blockchain system is based on trust
and knowing that all the partners in
the chain must show that trust for
the system to work. Each partner
therefore has a stake in making the
system reliable.
“There is an importance to
compliance reporting, with the
particular focus on low sulphur fuels
just now, but the system can be used
to verify the quality of biofuels and the
integrity of upstream production, which
will all be a major benefit,” she claims.
Having trusted partners who can
physically verify reports on particular
fuels will give more certainty to the
fuel supply chain, MacDonald adds.
BunkerTrace wants to take on more
suppliers because they are, along with
the vessel owners, surveyors and
testing laboratories, the company’s
“biggest allies in this venture”,
says MacDonald.
By verifying the fuel and its quality
through the DNA tagging system, “it
can lead to a price premium”. Clearly

with a verifiable and reliable fuel track
and tracing system, the problems of
waxing and sludging can be reduced
considerably. Therefore, this makes
vessel operations safer and the cost
of those operations cheaper through
reduced maintenance, not to mention
a reduction in insurance claims and
litigation, adds MacDonald.
In addition, a system such as the
BunkerTrace fuel verification and
tagging approach could be useful in
periods such as the current covid-19
crisis, where the UK authorities, for
example, announced in March that
they will not be enforcing the IMO2020
regulation or making port state control
inspections regarding the emission
control area in the Channel.
The covid pandemic has had
other effects on the delivery of the
BunkerTrace system with the need
for training new clients on how the
systems work.
“We need to be there physically
to train surveyors during the first
bunkering operation using our
technology. We also need to walk each
client through the digital process,
and once clients are trained, they and
the surveyors apply this in the field
and that’s always different,” explains
MacDonald. “When you’re working with
clients in that way, you can get direct
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feedback and that can ultimately help
improve the system.”
MacDonald says the online system
has been working well with Monacobased Marfin Management SAM. “We
have been working digitally with them,
working through the different rules,
fuel processes and sign off once they’d
received the fuel,” she says, adding that
the “collaborative element works well
with our clients”.
BunkerTrace had signed its first
contract “and then we were hit with
covid”, says MacDonald. With the
pandemic applying limitations, the
system could offer a method for
verification and easier transactions
than would otherwise have been
the case.
However, with the digital
transformation accelerating as a result
of covid-19, it is unlikely that we will
return to pre-pandemic operations,
she concludes.
Whether that has an effect on
the development of the container
cargo declaration demonstrator
remains unclear.
However, what is certain is that
the methodology for the development
of digital systems remains a
collaborative affair, with all
stakeholders input leading to a
workable industry system.
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ECOSPRAY TECHNOLOGIES:
BEYOND COMPLIANCE — OUR
NEW MARINE SOLUTIONS
Ecospray Technologies is a well-known
name in the marine industry, but
these days, it is probably best known
for its scrubbers.
We prefer to call them AAQSs
(advanced air quality systems) or
the most common acronym EGCSs
(exhaust gas cleaning systems),but
whatever we call them, our strong
reputation is based on the fact that
we are one of the most successful
makers on the market, with more
than 500 references from a global and
diversified range of customers.

DISPELLING A FEW MYTHS

We offer our customers a wide range of
services, above and beyond what may
be expected of a company such
as ours. Here is what you need
to know:
» Is our applications portfolio
mainly marine? No — we also have
innovative land-based technologies,
such as biomethane liquefaction
and BIO-LNG.
» Do we supply EGCSs mainly to
cruise or passenger ships? No —
more than 50% of our systems have
been installed on several types of
commercial vessels.
» Do we only make small open-loop
EGCSs? No — our range of products
is designed for up to 80MW-rated
engine power, both open-loop
and hybrid.
» Are we primarily scrubber makers?
» No — scrubbers have definitely
been the main focus for the whole
marine industry in the past couple
of years, and IMO2020 has been the
top priority (and a bit of a headache)
for many shipowners worldwide.
But at Ecospray Technologies, our
commitment has always been to
anticipate trends and outperform
emissions limits, since compliance
only is not the way we understand
our business.

Take a look at what Ecospray
has engineered in terms of new
marine technologies, thanks to its
continuous investments in research
and development.

VISIBLE SMOKE/
PLUME ELIMINATION

The black smoke that can be seen
as the engine starts or during ship
manoeuvring close to port has been
part of the landscape of many cities
for decades. In recent years, it has
often been replaced by a white (or
sometimes blueish or greyish)
plume of condensed water due to
an exhaust gas cleaning system
up and running onboard one or
more vessels.
While the first effect is, without a
doubt, significantly more harmful for
the environment than the second,
neither is an appealing prospect and
both significantly affect the perception
of the marine industry.

To address those issues, we
developed a Wet Electrostatic
Precipitator (WESP), with the aim of
capturing the remaining dangerous
diesel particles (PM2.5 and lower)
from the exhaust gas and a good
part from condensed matter such as
SO3 created by the gas cooling inside
the scrubber.
Electrostatic filters are a wellknown technology with many
industrial applications — in coal
power plants, for example. As often
happens, the main challenge has been
to modify and improve the technology
to adapt it to the marine environment
and install it on board a vessel.
The latter aspect has been one of
our top priorities, so much that we
applied for and obtained from Bureau
Veritas an Approval in Principle for the
WESP even before we started our first
real project.
The system consists of many high
voltage electrodes installed inside
collecting tubes.
A strong electric field is generated
because of the potential difference (up
to 60kV), generating a flux of ions that
pushes the particles to the walls.
The system has been designed
for port and manoeuvring operations,
even though it can remove particles
with a reduced efficiency of up to 100%
of the engine load.
Further features and
advantages include:
» A proprietary cleaning/purging
system for removing soot and
particles deposits, enabling the
WESP to operate in dry conditions
» Extremely low additional
backpressure, 2-4mbar, depending
on the arrangement
» Power consumption of around 0.5%
of the engine’s rated power
» The possibility of integrating it
into an existing DeSOx tower, or
installing it as a stand-alone unit.
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COMBINING NOX AND
HYDROCARBONS ABATEMENT

DeNOx is a standard technology for
diesel engines, and selective catalytic
reduction (SCR) systems are quite
common in the marine industry as
well, particularly on newer vessels
compliant with IMO Tier III regulation.
Since our target has always been
to combine and optimise technologies,
we developed (together with a partner
company specialising in catalytic
systems for the automotive industry)
a new generation of SCR systems with
metallic catalysts, which guarantee
high abrasion and mechanical
resistance and long operational life.
Those catalysts can be used in a
traditional system using urea as a
reagent, but can also be part of an
H2-SCR system, capable of removing
NOx at low exhaust gas temperatures
(typical conditions of two-stroke diesel
engines after turbocharging).
Our proprietary system uses heated
air, an aqueous solution of urea and
a unique catalyst for the complete
conversion to gaseous ammonia, with a
second catalyst stage for conversion into
N2 and H2 (ammonia cracking). Ammonia
is then injected into the exhaust gas duct
before entering the H2-SCR reactor.
Both the traditional urea SCR and
the H2-SCR can be combined with a
Diesel Oxidation Catalyst unit, where
oxidative catalysts allow the reduction
of carbon monoxide and hydrocarbons,
including polycyclic aromatic
hydrocarbons (PAHs).

NEW GENERATION WATER
FUEL EMULSION

The environmentally (black smoke
and NOx reduction) and economically
(fuel savings up to 3%) positive effects
of adding water to the combustion
process of diesel engines have been
known for a long time, and water
fuel emulsion (WFE) systems are
installed, for example, on several
passenger vessels.
The typical challenges for WFE
systems are:
» Injecting the right quantity of water
» Creating water particles with the
correct dimensions
» Ensuring the stability over time of
the emulsion

Ecospray, together with two Italian
partner companies, developed a new
WFE system that foresees a batch
production of both emulsified marine
gas oil (MGO) and heavy fuel oil (HFO).
Thanks to its ultrasonic technology,
our WFE ensures optimal dimensions
of the water particles and superior
stability of the emulsion.
A range of additives can be added
during the process for different
purposes, such as ensuring lubrication
properties for MGO emulsion, or
further reducing hydrocarbons,
particularly PAHs.
On a side note, NOx reduction (in
the range of 20%) also leads to a lower
urea consumption on ships equipped
with SCR systems.

CLEANING WATER IN PORT

Open-loop scrubbers have come under
significant scrutiny over the past
few years. Despite the fact that their
wash water discharges have been
proven time and again to be harmless
for the marine environment (see
the 2019 Japanese Ministry of Land,
Infrastructure, Transport and Tourism’s
study on accumulation effects, for
example), most operators of vessels
equipped with EGCSs experienced
some challenges due to visible
discharge traces.
Compliance with the International
Maritime Organization’s limits in
terms of pH, PAH and turbidity is
typically not so difficult to reach. Still,
prolonged periods of berthing can lead
to several visible effects, such as milky
discolouration, soot traces, surface
films or sea foam.
The majority of these effects can be
mitigated by a proper adjustment of the
EGCS parameters and implementing
some operational behaviours, but
a more effective solution consists
of installing a wash water filtration
(WWF) system.
Our experience in this application
led to the development of an advanced
WWF system this year. It includes:
» A proprietary degassing system, in
order to separate water from air and
exhaust gas
» An array of fine filters, equipped with
an automatic self-cleaning system,
to separate wash water from solid
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particles (soot, ashes, heavy metals)
down to 20µ
» A band filter to treat the filters
back-washing stream, resulting
in the filter band only being used
as a waste disposal, instead of a
significant amount of wet sludge
resulting from other technologies.
One more step can be performed,
adding an activated carbons injection
system, which was developed and
tested with a partner company, capable
of removing soluble compounds such
as lighter hydrocarbons.

DRIVEN BY
TECHNOLOGICAL SOLUTIONS

In the past 10 years, our relationship
with marine clients, be they shipowners
or shipyards, has always been a
partnership rather than a simple
supplier-customer model — hence
our continuous push to find new
technological solutions and to focus on
challenges that do not consist of the
sheer compliance to international or
local regulations only.
Our portfolio of new environmental
systems for the marine industry is
the result of a long process. It fully
reflects our vision as a market leader
in the development of innovative
technologies. The next goal for early
2021 is to obtain the new ultra-low
emission vehicle (ULEV) additional
class notation, which applies to
ships fitted with combustion engines
having the capacity to emit a low level
of pollutants.
“Beyond compliance” is more than a
slogan: it is our drive and commitment
towards our valuable clients and
partners all around the world.
Further developments will be
coming next year — look out for
further news...

For more information, contact:
Alberto Di Cecio
Director – Marine Department
dicecio@ecospray.eu
sales@ecospray.eu
+39 0131854611
ecospray.eu
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CR OCEAN ENGINEERING:
WHY MARINE
SCRUBBERS
REMAIN A SOLID
ALTERNATIVE
Saving money on bunker fuel
to comply with the 2020 IMO
regulations rigorously implemented
on ocean transportation was a key
premise of the argument in favour
of installing marine scrubbers in
vessels around the world.
And then COVID-19 hit the global
economy with the devastating
strength of a tsunami, wreaking havoc
with all industries, including maritime.
The seas came to a standstill for
cruising as fear spread of contagion
via travel; many industries shut
down, carrying in its downward spiral
import, export and shipping in general
and imposing lengthy quarantines.
Economic activity stopped in many
ports, docks, yards, and factories.
Reduced demand, in turn, increased
fuel availability, with a resulting drop in
prices for low sulphur fuel oil (LSFO),
and this lowered the price differential
between heavy fuel oil (HFO) and LSFO.
From a $300 differential, it is currently
at around $50.
However, not all vessels have
been able to use the new LSFO due
to various reported issues. For those
vessels, the alternate to HFO is marine
gasoil (MGO). In that case, the present
differential is now about $160 per ton
(using the global average prices in
August 2020). Considering that most
scrubber decisions were based on a
differential of $150 per ton, scrubbers
are, even during this pandemic, an
excellent alternative to MGO.
Has the pandemic been bad for the
industry? No. It was worse.
And yet we remain convinced
that as shipping reemerges with

renewed economic activity, the price
differential will again be affected by
the unavoidable market laws of supply
and demand.
Because of the economic slowdown,
refineries did not upgrade to produce
the higher quality low sulphur bunker
fuel. Therefore, supply will once
again become a challenge and the
spread become a factor. (For more
information on this topic, I urge you
to take a look at the insightful article
manifoldtimes.com published.)
But there’s another argument that
we expect will gain in strength as the
seas reopen.
The article by manifoldtimes.com
extensively quotes a study published
last year by the independent Norwegian
research organization SINTEF, which
confirmed that burning high-sulphur
fuel oil with a scrubber has a lower
carbon footprint than using LSFO.
So, an increase of LSFO production
worldwide can actually create more
damage in the long run than cleaning
the emissions via a scrubber.
At CR Ocean Engineering (CROE®),
we have developed state-of-the-art
scrubbers available in three standard
configurations, customisable to a
ship’s requirements:
» Open-Loop (hybrid ready): once
through scrubber using sea-water
» Closed-Loop: a recirculating
scrubber using freshwater
with caustic
» Hybrid: a combination of both
designs for maximum flexibility.
CROE Scrubbers normally replace
the silencers. Due to their small size,

compact configuration and flexibility of
design, CROE Systems are perfect for
both new-builds and retrofits.

SCRUBBING SYSTEMS

Some of the features of the CROE
Scrubbing Systems include:
» Option of bottom entry I-Type,
side entry L-Type or our U-Type
entry designs to better fit any
funnel configuration and simplify
engine exhaust gas duct with or
without a bypass.
» Strategically configured exhaust
gas inlet and scrubber drainage
to eliminate any potential water
backflow to the engine.
» Eliminated circulation water
storage from bottom of
scrubber vessel to a separate
tank at a lower elevation to
reduce weight at the higher
elevations, improving stability.
» Alloy construction (external
and internal) to extend the
life of the system and to allow
the exhaust gas to travel
through the scrubber system
at high temperatures in case
of dry-run conditions without
a bypass.
» Used proprietary internals
designed specifically to
increase contact area with
lower liquid flows to save
on typical pumping costs
associated with some
scrubber designs.
» Proprietary Caustic-Assist™
feature for Open-Loop
assist operating in low
alkalinity areas.

C L E A N S H I P P I N G INTERNATIONAL – Autumn 2020

19

COMPANY PROFILE
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CR Ocean Engineering SCRUBBER INSTALLATION

These can be configured as single
stream (controlling emissions from
a single engine or boiler) or multistream (controlling emissions
from multiple engines/boilers
combined) configuration.
We are aware that a handful of
ports have implemented restrictions
on the use of Open Loop Scrubbers,
as a few nations fear that the
pollutants will be released into the
ocean. But several independent
studies have shown that this
discharge is not harmful to the sea or
the sea life.
Additionally, when using MGO or
LSFO, the emissions of particulate
(soot) are still an issue. Actually,
it has been shown in studies that
the particulate from MGO and LSFO
is even more dangerous than that
from HFO because it is finer and
penetrates the lungs more deeply.
HFO in combination with a properly
designed scrubber will not have such
issue. The problem with emission of
soot and SO2 is with human lungs
and not the sea.
Scrubbers are here to stay.
According to csi-newsonline.com
“Danish product tanker operator
Torm, in its latest quarterly report,
says it expects to install a total of 49
scrubbers on its fleet.”
As the world prepares for recovery,
we’re also helping our clients to speed
up yard work. To this end, our side

entry L-Type and U-Type designs
allow for greater prefabrication prior
to the ship arriving at the site. These
designs also allow for installations
where the funnels are very tight and
the scrubber has to be installed outside
the funnel.
An interconnected global economy
requires worldwide commerce,
shipping, and transportation. As
throughout the course of human
history, the seas have helped us get
from point A to point B. That need
will increase as the tides or recession
pull back.

CR Ocean Engineering, LLC, (CROE ®)
offers the shipping industry superior
scrubbing systems that reduce exhaust
gas emissions from engines burning
high sulphur fuels to help shipowners
comply with the most stringent IMO
requirements, while saving money on
fuel.
CROE scrubbing systems are
successfully operating on many types
of ships including cruise ships, ferries,
bulk carriers, tankers, containerships,
ro-ro, ro-pax and many others.
The CROE Scrubbing System also
reduces soot emissions, has low back
pressure, is an all metal construction,
requires no bypass, replaces the
silencer and can run dry.
Achieving sulphur fuel equivalency
is easy and reliable with the
CROE Scrubbers.

For more information, contact:
Nick Confuorto, President and COO
CR Ocean Engineering, LLC
Email: nconfuorto@croceanx.com
Mobile: +1 (908) 209-9701
croceanx.com

Transporting a CR Ocean Engineering SCRUBBER
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EUROPIREN: PROVIDING
THE SAFEST ALKALI
FOR SCRUBBERS
With the introduction of IMO 2020,
the limits for sulphur emissions from
vessels have been drastically reduced.
One way of complying with the new
regulations is to install scrubbers on
board vessels.
The most commonly used scrubbers
are wet scrubbers, which can be
categorised into:
» Open-loop — uses seawater
» Closed-loop — uses freshwater
together with an alkali
» Hybrid — can operate in both open
and closed loop
In a growing number of ports, the
use of open-loop scrubbers is banned
and vessels are required to run a
closed-loop system.
The two alkali’s predominantly
used in closed-loop and hybrid
scrubbers are caustic soda (NaOH)
and magnesium hydroxide (Mg(OH)2).
NaOH used to be the preferred alkali
due to its abundant availability.
However, it has many disadvantages: it

is a dangerous chemical and stringent
safety measures are required for its
handling and storage. Its pH level can
easily reach 14, which causes severe
skin burns. In addition, the liquid starts
to crystallise at temperatures below
17°C, which requires the use of heated
storage tanks.
Magnesium hydroxide on the other
hand is a mild, but still very effective
alkali. Thanks to its unique buffer
capacity, the pH value remains at a
maximum of 10, so no special
precautions have to be taken during
transport and handling. On top of that,
magnesium hydroxide has a much
higher neutralisation value.
Rotterdam-based Europiren is the
exclusive distributor for Russian Mining
Chemical Company (RMCC), a leading
producer of magnesium hydroxide.
RMCC owns two of the world’s
largest brucite (the mineral form of
magnesium hydroxide) deposits and
produces almost 350,000 tonnes of

it per year.
Henk Don, Managing Director of
Europiren, says: “Until recently, the
biggest drawback of magnesium
hydroxide was its limited availability.
We have overcome this by building
a network of slurry make-down
terminals, strategically located near
Europe’s main ports. And now we are
expanding our network into Asia.
“Our magnesium hydroxide
MagTreat®-S is the only natural
magnesium hydroxide that can
compete in chemistry and performance
with synthetic magnesium hydroxide.
It is a stabilised slurry with a solids
content of up to 65%.”
Based upon a natural product,
without any chemical processing,
MagTreat®-S has a very low carbon
footprint. The suspension is made
close to the point of delivery thereby
minimising the transport of water.
MagTreat®-S has quickly gained
recognition in the market thanks to

The brucite mine in Russia
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COMPARISON WITH OTHER ALKALIS USED IN SCRUBBERS
MagTreat®-S
suspension

Caustic solution
NaOH

Caustic magnesite
powder MgO

Synthetic magnesium
hydroxide
suspension Mg(OH)2

Occupies less space on board

✔︎✔︎

✗✗

✔︎

✔︎✔︎

Reduces reagent costs
for scrubbers

✔︎✔︎

✗✗

✔︎

✔︎

No hydration required

✔︎✔︎

✔︎✔︎

✗✗

✔︎✔︎

Safe for the environment
and ship crew

✔︎✔︎

✗✗

✗

✔︎✔︎

Low carbon footprint reagent

✔︎✔︎

✗✗

✗✗

✗

Price/performance ratio

✔︎✔︎

✗✗

✗

✔︎

Parameter

✔︎✔ excellent ✔︎ good ✗ poor ✗✗ ineffective

its excellent performance and optimal
its solid supply chain. Europiren
has now entered into a partnership
with De Wit Transport in Antwerp for
the supply of MagTreat®-S. De Wit
will operate a dedicated barge for
the delivery of MagTreat®-S in the
Antwerp/Rotterdam area. It will be
supplied from board to board thereby
avoiding any truck movement on
the terminal.
“We are working hard on the
possibility of supplying by barge to
other main European ports as well and
expect to be ready before the end of
this year,” says Don.

MAGTREAT-S ADVANTAGES

» The most economical alkali
compared with others on
the market
» Suspension with the highest
percentage of solids on the
market — 65%
» Non-toxic, non-corrosive — safe
for the environment and safe
in handling
» Used in closed and
hybrid scrubbers
» Saves storage space on board ship
» Fast delivery to ports from a
number of plants in Europe
» Lowest carbon footprint

The processing plant in Russia
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For more information, contact:
Rotterdam Science Tower,
18th Floor, Marconistraat 16,
3029 AK Rotterdam, The Netherlands
Tel: +31-(0)6-150 81 860
Office: +31-(0)10-350 62 06
E-mail: h.don@europiren.com
info@europiren.com
europiren.com
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CHELSEA
TECHNOLOGIES:
DELIVERING CONFIDENCE
WITH SEA SENTRY
Chelsea Technologies has been
manufacturing and supplying
environmental sensing technology
for more than 55 years. During
that time, we have been at
the forefront of technological
development and industry needs in
environmental monitoring.
Just over a decade ago, Chelsea
leveraged this experience and
expertise to create a pioneering
washwater monitoring system that
could provide a comprehensive,
real-time analysis of washwater
quality for vessels equipped with wet
scrubber systems.
Since realising the need for
accurate, practical washwater testing
for these vessels, Chelsea’s Sea
Sentry monitor has become the market
leader, delivering continuous, accurate
monitoring of all of the key parameters

required by the International Maritime
Organization (IMO).
When we started designing the Sea
Sentry concept some 10 years ago,
shipowners looking at exhaust gas
cleaning systems (EGCS) in preparation
for the impending IMO 0.5% sulphur
cap regulations were thought of as
outliers. Now that IMO2020 is fully
in force and compliance options are
much better understood, EGCS have
become a popular choice for a variety
of reasons. Forecasts vary, but ship
design and engineering company
Foreship predict that 25% of the global
fleet will have installed scrubbers
by 2025.
When the market was in its infancy,
Chelsea highlighted the need for an
accurate and easy-to-use system for
shipowners as we developed the Sea
Sentry system. Innovations such as

the integrated de-bubbler, which is
designed to ensure air bubbles are
removed from the washwater before
the measurements are taken, and
the integrated air purge anti-fouling
system, which helps to keep sensor
windows clear, are a direct result of
Chelsea lab testing and research. This
development has resulted in an easy,
low-maintenance solution for owners.
In recent months, market conditions
have highlighted the long-term
potential of scrubber investments.
Nobody in the industry predicted the
current pandemic and few foresaw the
nature of oil oversupply at the start of
this year.
These conditions have seen the
high sulphur fuel oil (HSFO)-very
low sulphur fuel oil (VLSFO) spread
narrow, causing scrubber payback
times to extend. However, it is clear

Manufacturing Sea Sentry
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to see that scrubbers still provide a
return on investment for operators,
even during these more challenging
market conditions.
Since its inception, Sea Sentry
has evolved alongside the market it
serves. There have been several major
upgrades to ensure that it remains a
market-leading piece of equipment
— and new and improved sensor
technology has continually been
incorporated into the system.
Our most recent update, announced
in July 2020, includes an upgraded
PAH+ sensor and innovative new “solid
standards” check kit that enable crews
to easily check the calibration status of
the Turbidity and PAH+ sensors while
at sea.
Alongside changes to the software,
these innovations have enabled us to
extend the interval between factory
sensor calibrations from 12 months to
two years — something that has been
extremely well received by the market.
These upgrades also make it
easier for crew members to check
calibration on board, with full step-bystep instructions integrated into the
software, giving added confidence that
the sensors are correctly monitoring
the wash water and that their ship
is compliant.

“Since its
inception, Sea
Sentry has evolved
alongside the
market it serves.
There have
also been several
major upgrades
to ensure that
it remains a
market-leading
piece of
equipment”

Sea Sentry
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Other updates include new
connectors, a reworked electronics
enclosure that provides even clearer
labelling and increased cabinet
protection beyond the existing IP65
rating. These make installation,
maintenance and use of the system
simpler and further reduce the risk for
human error.
Chelsea Technologies’ Sea Sentry
system measures for polycyclic
aromatic hydrocarbons (PAH), pH,
turbidity (to ISO 7027: 1999) and
temperature. Installed in more
than 250 vessels and certified by
DNV-GL and ClassNK, the system
provides users with a full-range PAH
measurement using a proven and
highly accurate sensing technique.
In addition, combined with its
technical expertise, Chelsea is also
working closely with leading global
scrubber manufacturers to offer
owners and operators a package
solution designed to future-proof ship
owners from impending regulation.
In this regard, the updated system
for measuring PAH — a toxic byproduct
of burning oil that can pollute the
marine environment if an engine
or scrubber system is not working
correctly — future-proofs investments
today as the IMO seeks to harmonise
approaches to PAH monitoring.
Installing the most accurate system
means that shipowners are secure,
whatever direction regulators choose
to take on the issue.
As one of the few washwater
monitor manufacturers that
designs and manufactures its own
sensors to go into its systems,
Chelsea Technologies has a unique
understanding of the data and the
ability to respond to customer needs.
Coupled with recent upgrades, this
provides shipowners with an even
greater level of confidence that Sea
Sentry is always working, for longer.
Reducing maintenance and improving
accuracy is key as scrubber systems
age and regulators change approach.
For more information, contact:
Tel: +44 (0)20 8481 9000
Email: sales@chelsea.co.uk
support@chelsea.co.uk
chelsea.co.uk

WITH YOU
ALL THE
WAY
Chelsea’s market-leading EGCS wash
water monitor now has 2-year optical
sensor calibration as standard.

Find out more: sales@chelsea.co.uk
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Co-operation
between customers
and suppliers can lead
to improved scrubber
maintenance regimes,
which will develop
a healthy balance
between endeavour
and cost efficiency,
offering owners a
calm security in their
exhaust cleaning
technology

Alfa Laval PureSOx training facility, Shanghai

MAINTAINING
SCRUBBER
ADVANTAGES

Teun Nikkelen,
Team Manager Sales
Service, Exhaust Gas
Cleaning Systems,
Alfa Laval

As compliance equipment, SOx scrubbers
must be maintained to ensure that marine
sulphur regulations are met. Yet scrubbers
also support a chosen fuel strategy.
Because they enable the continued use of
high-sulphur fuel, they are closely tied to a
vessel’s fuel economy. That creates a further
incentive to keep them working well.
Alfa Laval gives a great deal of
consideration to scrubber maintenance. Poor
scrubber maintenance can lead to costs
in a number of ways. The most dramatic
scenario would be a sudden inability to
comply, where the vessel might have to
reroute under the advisory of the flag state
or make a temporary switch to a more
expensive fuel. But even a slow degradation
of scrubber performance will take its toll on
operating expenses.
Scrubbers are not complicated per se.
They are, however, high-value equipment
that is relatively new to the marine industry.
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They require appropriate maintenance to
perform as expected, just as any major
equipment would. Yet what defines
appropriate maintenance for scrubbers has
been a matter for discussion.
There has been a lot of uncertainy,
particularly in the early days of scrubbers.
Suppliers were focused on getting scrubbers
produced and installed in time and
customers were most concerned with access
to spare parts and the basics of compliance,
such as knowing what actions they should
take in a non-compliance situation. The
industry is still maturing when it comes
to scrubber maintenance, but over time
we have seen a shift in the conversation.
Customers today are more likely to ask what
they can do to operate their scrubbers more
efficiently, or how they can prevent potential
issues and control their risks.
How far scrubber users have come
in their thoughts often relates to their
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within their fleets.
Our development of services is
centred around those needs, keeping
in mind that customers vary in their
own scrubber knowledge and the
organisational resources they can
devote to scrubber maintenance.

CO-OPERATING IS KEY

Alfa Laval PureSOx

circumstances. Depending on the
nature of their operations, for example,
they may be more or less willing to
take on risk.
A ferry on a one-day return route
faces different consequences than a
bulker on a global route of several
weeks. If field service or urgent
spares become necessary, the latter
vessel risks a greater and longer
operational disturbance. There is no
one approach that is going to be right
for every fleet.

BUILDING KNOWLEDGE

In terms of mitigating scrubber-related
risk, one of the key factors is crew
maintenance knowledge. Nautical
schools are at last beginning to
incorporate scrubber maintenance into
their curriculum.
Nonetheless, Alfa Laval still
encounters crews that are insufficiently
informed and the company,
therefore, places a strong focus on

its own training programmes for its
PureSOx technology.
It has not been easy for crews
to optimise scrubber maintenance
schedules or to perform minor
troubleshooting because they do not
have the same underlying knowledge
as they do with other equipment on
board. When crew insight is lacking, it
creates an additional risk aspect that
ship owners and ship managers must
take into account.
Yet whatever the competence of
individual crews, Alfa Laval sees a
keen desire at the fleet level to obtain
the right information and make smart
maintenance decisions. This is a
process that the company is actively
working to facilitate.
In our experience, shipowners
and ship managers both seek and
appreciate expert support and
guidance. They want to make informed
decisions and the right choices to
limit and control scrubber-related risk

Whatever a fleet’s circumstances, a
level of supplier support is necessary
to keep scrubbers maintained and
operations successful. Close cooperation offers high value. We really
strive for a partnership with our
Alfa Laval PureSOx customers; by
supporting them in ways that make
maintenance simpler and ensure
reliable results, we can mitigate their
risk — or, in some cases, remove
it altogether.
By way of example, we can see that
Alfa Laval offers a convenient exchange
programme for the sensors that
are vital to compliance. Regulations
mandate that these sensors be
cleaned, inspected and recalibrated on
a regular basis.
To ensure both sensor accuracy and
uninterrupted scrubber operation, Alfa
Laval can replace them with newly
calibrated sensors when the time is
due, taking responsibility for both
the timing and logistics. In this way,
the customer avoids maintaining an
expensive sensor stock — but, more
importantly, the risk of being unable to
prove compliance.
Yet as the industry grows more
familiar with scrubbers, opportunities
for a deeper partnership are
increasing. Things like the sensor
exchange programme will continue
to be important and valuable. But
a growing installed base means a
greater depth of supplier insight,
just as customers are growing more
experienced and better able to apply
supplier recommendations. When
digital tools are added to the mix,
there are strong possibilities for
maintenance collaboration.

CONNECTED OPPORTUNITIES

Connectivity may be something of a
buzzword in the industry, but we see
digital solutions as a concrete tool for
improving scrubber maintenance. For
example, digital guidance can help to
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offset deficiencies in crew competence,
increasing the likelihood of correct and
timely actions.
As well as being used to monitor
scrubber performance, digital solutions
can give fleets some insight into the
actions of their crews, that way, they
can identify and address specific
knowledge gaps.
In addition, the gathering of
scrubber data can help fleets
determine their maintenance strategy,
which is the most appropriate approach
in relation to crew competence,
operational profile, available budget
and willingness to take on risk.
Without the insight that data
can provide, scrubber users make
something of a blind choice on the
scale between corrective maintenance
and preventive maintenance. If they
take a purely run-to-failure approach,
their general maintenance costs will
be low, but the risk of unplanned stops,

compliance issues and incidental
service costs will be high.
A preventive maintenance approach
will drastically reduce that risk, but
it may lead to an unnecessary level
of maintenance related operational
expenses. For most fleets, the ideal
balance is somewhere in between, and
measurable data can help them find it.
With relevant scrubber data on
hand, fleets can move from preventive
to more predictive maintenance,
achieving a “sweet spot” between
the cost of prevention and the cost
of repair. Instead of replacing parts
based on a fixed time, interval or usage,
customers can maximise the parts’
useful lifetime and make changes
based on the parts’ actual state. At
the same time, they avoid the risk of
a failure caused by not knowing the
equipment’s condition. Simply put, they
can optimise the trade-off between
maintenance costs and operating costs.

CleanShipping_Half_Page_Ad.indd 1
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PURSUING A COMMON GOAL

Undoubtedly, the extent to
which scrubber users embrace
connectivity will vary, just as their
approaches to maintenance vary
today. Regardless, the insights
supplied through data will help
suppliers make maintenance
improvements for everyone.
Today’s digital tools are a
valuable resource for customers
and they will only become stronger
as the pool of data they build on
grows. But the data is helpful on
the supplier side as well, both
for improving the scrubbers
themselves and for optimising
the recommendations for working
with them.
In the end, customers and
suppliers share the same goal when
it comes to maintenance, achieving
the optimal relationship between
effort, cost and peace of mind.

8/16/20 5:46 PM
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WÄRTSILÄ: EXPERT
INSIGHT FOR SCRUBBERS
Technology group Wärtsilä’s unique
digital predictive maintenance product,
Expert Insight, is now available for
scrubbers as a minimum viable
product (MVP). This first design
of Expert Insight for scrubbers
provides continuous fleet-wide
insight into vessel compliance and
scrubber utilisation.
Originally launched in November
2019 for four-stroke engines, Expert
Insight is an integral part of Wärtsilä’s
Lifecycle Solutions offering. Through
enhancing the product to support
scrubbers, Wärtsilä’s Lifecycle Solutions
offering will thus be able to support the
customer with a broader scope, thereby
further strengthening the business
performance and competitiveness of
its customers.
Expert Insight combines artificial
intelligence (AI) techniques and rulebased advanced diagnostics with the
knowledge and experience of Wärtsilä’s
product experts. Expert Insight’s holistic
approach harnesses the best methods
for detecting potential issues in asset
operating data and enables experts to

provide actionable advices proactively to
the customers. This enables a predictive
maintenance strategy, where the health
and efficiency of the equipment form the
basis of maintenance activities.
“The launch of Expert Insight last
year took predictive maintenance to
the next level, allowing us to detect
a greater percentage of issues than
previously and at an even earlier
stage. This enables the experts in our
Expertise Centres to deliver fast and
proactive advices to customers, thus
increasing operational uptime,” says
Frank Velthuis, Director Digital Product
Development, Wärtsilä.
Expert Insight provides clear
differentiation from other digital
solutions of this type and is a further
development that leverages Wärtsilä’s
extensive know-how of predictive
maintenance systems and its deep
in-house experience with the onboard
assets. With Expert Insight the paradigm
shifts from reactive to proactive.
Expert Insight for scrubbers MVP
is available for all Wärtsilä scrubber
configurations, that is I-SOx, V-SOx,

Compliance monitor view

and Q-SOx in open loop, closed loop
and hybrid configuration. It currently
provides valuable compliance
information, including automated noncompliance incident reporting, scrubber
usage statistics and a live compliance
map. Authorised users can access the
data regardless of their location using
an online tool, “Collaboration App”,
where dashboards and performance
indicators give easily understandable
insights into scrubber operation. Local
access is naturally also available.
Compliance monitoring provides
fleet-wide continuous visibility of vessel
compliance, including automated
out-of-compliance incident reporting.
Performance indicators show the total
duration of vessel operation in and
out of compliance, while a contextual
timeline presents fuel and scrubber
operating modes in one timeline to
understand possible out of compliance
incidents. It is also possible to view
alarms and use advanced filtering to
focus on certain types and time intervals
according to user preferences.
Utilisation insights provide insight
into scrubber utilisation across the
entire fleet to optimise operations
and reduce unnecessary usage of
MDO. Trending of utilisation key
performance indicators (KPI) over
time enables enhanced possibility
for fleet-wide improvements. Fleet
leader board presents follow-up on
actual scrubber utilisation to secure
fuel efficiency in accordance with IMO
compliance regulations.
Live compliance map gives a quick
and powerful visual overview of the
fleet as it shows all vessels and their
compliance status on a world map.
As opposed to Expert Insight for
engines, the MVP version of Expert
Insight for scrubbers is not yet at
this time including data evaluation
and recommendations carried out by
Wärtsilä product experts — nor are
the predictive maintenance features
yet in place. These developments are
currently being finalised and are set to
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be released in the near future. The full
offering of Expert Insight for scrubbers
will contain features that help avoid outof-compliance consequences such as
financial penalties, reputation damages
and in the worst-case scenario — vessel
detention. In addition, it will enable
system efficiency improvements and
mitigates the unwanted consequences
of unplanned maintenance.
Another critical aspect of the Expert
Insight service is cyber security — a
characteristic that simply cannot be
compromised and must be implemented
according to the highest industry
standards. When information and
operational technologies onboard ships
are being networked together, building
resilience against unauthorised access,
software failures or attacks on ships’
systems must remain a top priority.
Hence, Expert Insight builds on the
system-level cyber certified (Lloyd’s
Register “ShipRight SAFE AL2”) Wärtsilä
Data Collection Unit (WDCU), which is
part of Wärtsilä’s Data Bridge solution.
This certification gives Approval-inPrinciple (AiP) for the entire Wärtsilä
integrated system network, rather than
for any individual component.
The “ShipRight” procedure defines an
Accessibility Level (AL) for autonomous
or remote access to the system — in this
case related to cyber access for remote
or autonomous monitoring. It considers
in particular digitally enabled systems
having remote access to onboard data.
It is worth noting that AiP requires
a mandatory cyber-security risk
assessment of the complete onboard
integrated operational system.
Wärtsilä’s contracted scrubber
base (installed, or in order) in the
market is second to none and is
currently approaching 600 vessels.

The accumulated data and experience
gathered from the installations already
in operation set an unrivalled database
to build on when it comes to refining
algorithms for detecting anomalies
early on within the scrubber systems.
It also enables creation of innovative,
novel ways of improving the enduser experience as well as helping
shipowners to optimise their scrubber
asset management. In the long run, this
not only reduces the cost of ownership
and attention required from the crew,
but also saves natural resources.
An excellent example showing
the true value of Expert Insight for
scrubbers MVP can be taken from
the pilot phase of this project. It was a
scenario in which an imminent noncompliance event due to increasing
SO2/CO2 ratio was avoided thanks to
it being spotted through the installed
Wärtsilä equipment. While reviewing
trending scrubber parameters data on
the dashboard of the application, the
operational support engineer was able
to immediately identify that the issue
was due to fluctuation in the alkali feed.
In this case, automatic data
acquisition combined with
comprehensive product expertise
proved itself extremely useful and
enabled virtually instantaneous support
for the customer to remedy what could
have been a serious compliance issue.
Having the capability to not only
follow, but also analyse a massive
amount of data from multiple
sensors related to the same scrubber
functionality is key in enabling advanced
troubleshooting when it comes to
finding the actual culprit(s) for an
emerging fault. Without this type of
functionality, the location of a fault
within the system would only be made

System architecture behind the Expert Insight system
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known by a physical presence onsite,
conducting checks and testing — and
most importantly, after evidence
of the fault has already been made
known/recorded. In addition, the new
availabilities enable finding system
optimisation fine-tuning possibilities
that would have been nearly impossible
using what has been, until now, the
traditional approach. It is safe to say
that analysing all that data is much
more efficient and less error-prone
when handled by the AI.
Additionally, this active system
monitoring in the background could
mitigate or even eliminate the
negative consequences related to
possible end-user errors that could
originate, for example from accidental/
erroneous operation of the system or
crew members who have no earlier
experience of the scrubber systems.
Thanks to the embedded AI techniques,
the human factor is nearly eliminated
from the equation entirely.
Having said that, there is however
no substitute for experienced product
and operational support experts to
critically review the outcome of the
analyses and, even more importantly so,
communicate all necessary information
to the (human) end-users in a way and
format that ensures the improvement of
efficiency within the system.
Wärtsilä’s Lifecycle Solutions
offering is designed to go beyond mere
maintenance and operation through
delivering guaranteed performance,
based on mutually agreed target levels.
In addition to scrubbers MVP, Expert
Insight is also currently available for
both two- and four-stroke engines.
For more information, visit:
wartsila.com

Wärtsilä’s Expert Insight digital predictive maintenance product combines
AI and advanced diagnostics with the experience and know-how of the
Wärtsilä’s product experts
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QUADRISE: INTRODUCING
A GREENER FUEL OPTION
Quadrise is the innovator and global licensor of disruptive
technology that produces a synthetic, enhanced heavy
fuel oil (HFO) called MSAR®. This HFO offers operational,
economic and environmental benefits compared to bunker
fuel oil, reducing OPEX and environmental footprints simply,
quickly and efficiently.
MSAR® blending technology is installed in refineries by
Quadrise at low cost to produce MSAR® fuel, which is an
enhanced emulsion fuel for use in marine, power, industrial
and upstream applications.
Our proven technology blends heavy residual oils
with small amounts of specialist additives and water to
create a highly stable, low-viscosity emulsion containing
approximately 70wt% hydrocarbon (with no cat fines), as
pre-atomised micron-sized droplets, dispersed in 30% water
with <1% additives. Other than water content, MSAR® fuel
properties are similar to RMG ISO8217.
As no expensive distillate cutters are needed,
manufacturing costs for the refinery are lower than for fuel
oil, with the fuel price discount being a function of the gas oil
and fuel oil differential.
Typical savings for bunker consumers, on an energy
equivalent basis, are circa 10%. For illustration, a vessel
consuming 16,000 tons HFO annually would save $400,000pa,
assuming $250/mt HFO.
The physical characteristics of pre-atomised, <10µm fuel
droplets dispersed in water result in enhanced combustion
performance and a significantly reduced environmental
footprint versus conventional fuel oil. MSAR® burns like gas,
with high carbon burnout resulting in fewer particulates and
virtually no “black soot”, reducing global warming and the
waste disposal impacts. The fuel’s water content reduces
combustion temperatures and associated NOx generation
by 20-50%.
Marine MSAR® was developed in collaboration with
Maersk, engine manufacturers Wärtsilä and MAN Diesel &
Turbo, AkzoNobel (now Nouryon) and classification societies
such as Lloyd’s Register. It builds on 60m tons of emulsion
fuel use, with successful ocean-going vessel trials using
modern MAN and Wärtsilä main engines completed. MSAR®
is fully compatible with exhaust gas scrubbing and Tier 2/3
NOx control.
Vessel modifications for fuel handling are minor, can be
implemented in service and typically pay back the investment
in less than a year.
MSAR® is supplied to clients on a B2B basis, ensuring
known provenance and no unwanted chemicals or
blendstocks such as slurry oils. MSAR® also solves blending
compatibility issues (the hydrocarbon droplets do not
chemically interact), so that operational problems such as
incompatibility and sedimentation do not occur.

A synthetic emulsion fuel oil with significant
economic benefits and enhanced environmental
performance compared to conventional bunkers.

High combustion efficiency results in lower fuel
consumption, and less ash with no black carbon.
NOx is reduced by 20-50%.
Fully compatible with SOx and Tier 3 NOx EGCS.

Formulated to meet end-user requirements, e.g.
viscosity and sulphur. Similar to RMG ISO8217.
Supplied on a B2B basis with known provenance
and no MSAR® blending compatibility issues.
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For further information:
Email: info@quadrisefuels.com
quadrisefuels.com
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Vital ballast water
cleaning systems will
prevent the spread
of invasive species
— but high cost does
not always mean an
efficient system

PLAN AHEAD
TO AVOID
HIDDEN COSTS

Dimitrios Tsoulos,
Regional Sales
Manager EMEA,
De Nora Water
Technologies

Ballast Water Management Systems
(BWMS) have become vital for protecting
the marine environment from invasive
species and are a key compliance tool
for shipowners. Furthermore, a fully
functional BWMS, type-approved and
meeting the International Maritime
Organization (IMO) or United States
Coast Guard (USCG) regulations, is
becoming a legal prerequisite for
global trade.
However, the substantial investments
that shipowners are making in this
crucial equipment gives no guarantee
of compliance — as pointed out by the
American Bureau of Shipping’s “ABS Best
Practices for Operations of Ballast Water
Management Systems” report, released last
year. This stated that 59% of shipowners
reported operational problems with their
system and 6% reported completely
inoperable systems.
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Training is a vital tool for maintaining
compliance. A crew that is unable to
adequately operate and maintain a
BWMS due to insufficient training is
unlikely to recognise any issues with a
system, increasing the chances of noncompliance. Furthermore, poor or improper
training can lead to human errors and
the misinterpretation of system data
may leave ballast water partially or fully
untreated, which could result in unwanted
consequences for the owners if detected
during Port State Control inspections.
Good training, on the other hand, goes
beyond the operation and maintenance of the
system and includes providing crews with
useful information about the USCG and IMO
regulations and requirements, increasing the
likelihood of compliance and minimising the
risk for the owner.
There are more than 100 models of
BWMS currently on the market and the
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With capacity down at shipyards and authorities granting temporary extensions to ship surveys, demand for retrofits is expected to expand

number is still rapidly expanding.
Each of these is operated differently
and has different operational and
maintenance requirements, creating
a huge challenge for the crews to
be trained on these systems. At the
same time, the impacts of the covid-19
pandemic and associated global travel
restrictions are making it more difficult
than ever for shipowners to ensure
that their crew has the right training
for the right system.
As crews are not bound to one
vessel and change to different
ones, this adds to the need for
proper training on newly installed
equipment, giving that training far
more significance. This could turn into
another challenge to shipowners, as
fleet-wide training plans and logs must
be created and maintained.
It is easy for authorities to prove
that a crew has received inadequate or
inappropriate training. This may be the
next area that authorities take a major

“The impacts
of the covid-19
pandemic and
associated global
travel restrictions
are making it more
difficult than ever
for shipowners to
ensure that their
crew has the right
training for the
right system”

interest in for the sake of compliance,
and shipowners must be prepared.
The covid-19 pandemic has
complicated the process further
for shipowners. Where training
is becoming a minefield for some
operators, retrofits are expected to
become even more problematic.
With capacity down at shipyards
and authorities granting temporary
extensions to ship surveys, demand for
retrofits is expected to expand beyond
initial projections over the coming
years. These bottlenecks could see
some shipowners who choose to delay
retrofitting today to pay a premium or
accept costly layups for their vessels.
This scarcity extends to spare parts
and maintenance. Production and
logistics pressure caused by the crisis
have already caused acute problems in
some regions, and the residual impact
is likely to remain in the medium term.
Shipowners that fail to prepare
could be left exposed, facing
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unexpected layups or inflated prices
for spare parts and maintenance
in some regions. Technical and
supply chain planning in advance
is of even greater importance
than normal.
New and upcoming guidelines,
starting in October 2021 per IMO
document BWM.2/Circ.70 will require
performance testing at commissioning
of newly installed systems, which
leaves all systems installed prior to
that date unverified.
As one fifth of systems are
currently estimated not to work upon
commissioning, this will provide
shipowners with a guarantee that their
system works at the point at which
it is delivered, which is not currently
the case.
However, these new standards
do not guarantee that a shipowner
remains compliant after
commissioning. Standards for
enforcement and compliance testing
processes have not yet been finalised
by regulators. As compliance testing,
and any burden that may place on
shipowners, is such an important factor
for operations, this leaves shipowners
unable to fully plan and mitigate the
impact today.
Full laboratory-based ballast water
testing takes up a lot of time and
comes with a significant price tag for
authorities. Article 12 of the IMO’s
Ballast Water Management Convention
bans “undue delays” to vessels during
compliance testing.
Even if lawyers are still debating
the definition of “undue”, it seems
unlikely that it will be the first stage
of a testing process. Indeed, it is
likely that the process will include
indicative testing. However, we do
not yet know the accuracy standards
that will be set.
Shipowners, port state control, and
port-authorities require guidance to
make an informed decision when it
comes to ballast water sampling,
testing and performance monitoring.
Clarification is needed urgently, as
shipowners are already being forced to
make key long-term decisions about
BWMS installations and retrofits
without important information.
To reduce the risk of non-compliance
even after a successful commissioning

test, shipowners and operators have a
chance to select a BWMS from a short
list of systems that have exceeded
the minimum discharge performance
standards tenfold.
Shipowners today have one
option to cut their exposure. Installing
a system that treats ballast water to
a greater standard than the IMO’s
minimum provides an additional
level of confidence that results
will remain outside of an indicative
test’s margin for error, or whatever
standard is required for any
preliminary testing.
This can provide an additional level
of confidence, that they are unlikely to
be impacted.
This kind of forward thinking is
vital for shipowners. Clarity would

“The industry
cannot afford
to deal with
unexpected
surprises on
compliance”
be needed in the best of market
conditions but is especially important
in the wake of covid-19. The impact
of the pandemic and the associated
economic downturn on rates across
the industry is devastating for many
shipowners across segments. The
industry cannot afford to deal with
unexpected surprises on compliance in
the medium term.
Delaying installations may be an
easy short-term solution for some but
will lead to significantly higher costs
over the coming years. Those who fail
to plan ahead and retrofit a quality
BWMS at the earliest opportunity are
likely to get caught in the bottlenecks
we expect.
Robust planning and forward
thinking can cut the risk of layup
or inflated prices, while continuing
to plan effectively to ensure that
spare parts and maintenance are
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available can ensure smooth and
cost-effective operation.
BWMS manufacturers can play their
part too. At De Nora, we believe that
it is our responsibility as suppliers
to do all we can to make sure we
support shipowners as much as
possible throughout the installation
and compliance process. This
includes taking an active, honest and
comprehensive role in supporting
a shipowner with the design of
installations and making access to
training simple as possible. This is why
we have gone to great lengths to ensure
that we provide training alongside any
installation, which is a model that other
manufacturers should follow.
In short, we see it as our
responsibility and contribution
as a dedicated supplier to form a
partnership with the shipowner that
begins with the selection of a Balpure
system and carries on for the life of
the vessel.
Additionally, manufacturers must
ensure that they provide shipowners
with the tools to ensure continued
compliance, thus allowing them to
rectify any problems before a noncompliant discharge leaves them liable.
Remote Condition Monitoring, a service
that is provided as standard with our
Balpure system, allows a dedicated
team of onshore experts to analyse
critical parameters of the system
remotely and provide feedback to the
operators. This mechanism allows for
system specialists to co-operate with
crew members through issues with the
system or any preventive or corrective
maintenance required, minimizing the
risk of failures and promoting effective
maintenance planning.
Current market conditions are tough
for operators, just as ballast water
regulations enter their next phase.
Operational compliance is becoming
an even more important issue and the
risks represented by scarcity is making
it difficult to achieve this. Shipowners
in this context can’t afford to make the
sizable investments that BWMS systems
represents without some clarity. Thus,
BWMS manufacturers and regulators
need to simplify the task for shipowners
and ensure that they have all the
information they need to make
long-term decisions today.
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X-DF ENGINES:
TAKING ON METHANE SLIP
Understanding different engine
operating principles and recent
technological improvements cast
a new light on methane emissions
from WinGD’s LNG dual-fuel twostroke engines.
As the uptake of LNG accelerates,
shipping must ensure its greenhouse
gas emissions ambitions are not
tripped up by methane slip. The
International Maritime Organization’s
(IMO) fourth Greenhouse Gas Study,
published in early August, noted an
87% rise in methane emissions from
international shipping between 2012
and 2018. The figure reflects the
increasing adoption of liquefied natural
gas (LNG) as a cleaner alternative to
conventional fuel oil or diesel, but it
also highlights methane emissions as a
key challenge.
Methane (CH4) is the main
component of LNG. It is also a potent
greenhouse gas, with several times
the global warming potential of carbon
dioxide (CO2). So, while the use of
LNG as fuel in marine engines has
the potential to reduce shipping’s
greenhouse gas (GHG) impact, the
emission of unburned methane from
engines — known as methane slip —
can compromise that reduction.
The extent to which methane slip
impacts GHG emissions from gasfuelled ships is not entirely clear.
It depends on the type of engine
technology deployed and the exact
methods of measurement and analysis
deployed in studies. But one thing is
clear: engine designers have more
than one incentive to reduce methane
slip. Not only will this maximise GHG
emission reductions, it will also cut fuel
bills for shipowners and operators.
WinGD’s X-DF series of dual-fuel,
two-stroke engines has emerged
as a market-leading technology
for LNG-fuelled ships. The lowpressure, Otto-cycle combustion
concept enables vessels to reduce
local air pollution to IMO’s strictest

limits — nearly eliminating NOx
emissions without after-treatment
— while demanding lower up-front
investment, simpler installation and
less complex maintenance than highpressure engines. As well as being
a more energy-efficient propulsion
source, X-DF engines also incur far
lower methane slip than from fourstroke Otto-cycle engines. And the
latest innovations will dramatically
reduce methane slip and overall
GHG emissions from X-DF engines
even further.
“The specific operating principle
and the physical dimensions of
X-DF engines mean that their total
hydrocarbon emission levels are
lower than those of any other engine
type based on the same concept,”
explains WinGD senior advisor
emissions German Weisser. “The
methane fraction is also considerably
lower than for all other Otto dual-fuel
engines. In combination with the very
low emissions of local pollutants,
this makes X-DF engines the most
environmentally sustainable system for
the combustion of any fossil fuel.”

Intelligent Control by Exhaust Recirculation
(iCER) is the latest engine technology designed
to reduce methane slip and GHG emissions
from X-DF engines

REVISITING EMISSIONS

In an award-winning paper presented
at CIMAC World Congress last
year, Dr Weisser explained how the
methodology of studies routinely
attributed inflated methane emissions
to low-pressure, two-stroke, dualfuel engines. Emissions factors are
often averaged across engine types
and, where data does consider these
engines separately, it is often based
on assumptions derived from the
performance of dual-fuel four-stroke
engines. But measurements on X-DF
test engines confirm that methane
and total hydrocarbon emissions are
significantly lower than that of fourstroke engines deploying the same
low-pressure concept, and lower than
the average emissions factors applied
in many studies.
Part of the reason lies in the very
different combustion principles of
these engines as well as the impact of
an engine’s size. For example, on fourstroke engines, unburned methane can
escape from the exhaust valve whereas
on two-stroke engines gas admission
is timed to avoid the fuel mix escaping
past the exhaust valve.
The phenomenon of quenching —
when the temperature of combustion
chamber surfaces cools and eventually
extinguishes the flame, resulting in
unburned fuel near the surfaces — also
differs markedly across engine types.
In two-stroke Otto engines, the same
gas admission timing that prevents
unburned methane escaping from the
exhaust valve also results in a fuel
mix that is sandwiched between two
layers of clear air, at the cylinder head
and piston topland — meaning that
quenching does not occur near these
surfaces. This factor alone means that
unburned methane is proportionally
lower in two-stroke lean-burn engines
than in similar four-stroke engines.
But larger cylinders also lead to a
smaller portion of the fuel mix being
susceptible to quenching.

C L E A N S H I P P I N G INTERNATIONAL – Autumn 2020

35

COMPANY PROFILE

X-DF2.0 technology further cuts the environmental impact of X-DF
engines in both gas and diesel modes

Measurements taken using WinGD’s
production engines have confirmed
the trend that larger engines result
in proportionally smaller total
hydrocarbon emissions. And further
trials using the RTX-5 test engine
showed that the methane fraction of
those emissions is also substantial
lower than for four-stroke Otto
engines, at all loads. The result is
that X-DF engines show an emissions
factor for methane of below 0.011
(grams of emissions per gram of gas
fuel) — considerably lower than the
0.0512 applied in most analyses of the
environmental impact of shipping.

SECOND GENERATION

Given these results and using the
commonly accepted 100-year global
warming potential factor for methane,
WinGD’s X-DF engines show a 15%
improvement in total GHG emissions
(including methane) compared to
corresponding Diesel engines running
on marine diesel oil. Combined with
local pollution reductions — around
40% for particulate matter, 99% for
sulphur oxides and 90% for nitric
oxides (without after-treatment,
unlike high-pressure engines) — the
environmental credentials of X-DF
engines are apparent.
The GHG emissions reduction of
fossil LNG is not of a magnitude to
satisfy upcoming marine regulations,
notably IMO’s ambition of reducing

X-DF engines running on LNG offer substantial environmental benefits
compared to corresponding engines operating on MDO

emissions by at least 50% by 2050
(compared to 2008 levels). But the
eventual use of renewable, non-fossil
LNG will make this step possible. In
the meantime, X-DF technology makes
vessels ready to take that step. And
the latest X-DF engine technologies are
already closing the gap.
In June, WinGD introduced the first
second-generation technology for
X-DF engines. Intelligent Control by
Exhaust Recycling (iCER) technology
allows the percentage of inert gas in the
combustion chamber to be increased,
delivering enhanced combustion control.
The technology, available for all new
X-DF engines, is based on a low-pressure
exhaust recycling path, including an
efficient cascade exhaust gas cooler
(CEC), with negligible contamination of
cooling water due to clean gas fuel and
combustion. This not only reduces the
reactivity of gas/air-mixture by replacing
oxygen in suction air with carbon dioxide
but also improves thermodynamic
behaviour of the X-DF engines in terms
of brake specific gas consumption, firing
pressure fluctuations, emissions and
allows an increase of power density.
The result is a reduction in methane
slip emissions of up to 50% when using
LNG and a significant reduction of fuel
consumption, of 3% in gas mode and
5% in diesel mode. The combination of
these two factors represents a leap in
GHG emissions performance for X-DF
technology, explains Dr Weisser.
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“What is really impressive about
this technology is that, at the same
time as reducing methane slip, we’re
also reducing gas consumption
quite considerably,” he says. The
new technology does not simply
reduce methane slip by cutting
gas consumption. Rather, the gas
fuel reduction is compounded with
improved methane slip performance.

POSITIVE IMPACT

As mentioned, the total GHG emissions
for first-generation X-DF engines are
15% better than corresponding engines
running on MDO. But combined with
iCER technology, those same engines
can improve their GHG performance by
25% compared to MDO.
Calculating the impact of methane
emissions is far from straightforward and
depends on political decisions, such as
the timescale over which emissions are
considered as well as accurate engine
emissions data. The first generation
of X-DF engines offer significant GHG
reductions compared to diesel engines.
Recently introduced X-DF2.0 technology
extends the positive impact. And there
are further developments in the pipeline
that will reduce methane slip further,
making X-DF’s environmental and cost
advantages a compelling prospect
as shipowners seek a way to achieve
cleaner shipping.
For more information, visit:
wingd.com
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Numerous initiatives
around the world
support the use of
methanol in the
transition to a lowcarbon shipping
industry and beyond

MOMENTUM
BUILDS AROUND
METHANOL

Chris Chatterton,
Chief Operating Officer,
The Methanol Institute

Critical to the adoption of new low and
net carbon-neutral marine fuels is the
relationship between fuel technology, the
investment case that supports it and the
infrastructure that surrounds it.
Shipping’s transition to low and ultimately
net carbon-neutral operations will continue
to be driven by these dynamics. However,
the industry must also consider the wider
picture, including the readiness and
engagement of the entire stakeholder chain
to adopt new fuels and technologies.
Once the world enters the recovery
period post covid-19 and faces up to the
inevitable financial challenges resulting
from the pandemic, it will be even more
important to ensure that decarbonisation
stays on the agenda and strong policy and
implementation remains on track to set
economic growth on the right trajectory.
Earlier this year, the Methanol Institute

supported Lloyd’s Register in production of
a Techno-Economic Assessment of ZeroCarbon Fuels to generate insights in all
three areas — technology, investment and
community readiness — to help the industry
think more deeply about the necessary parts
of the jigsaw that must fit together to deliver
this pivotal transition.
Decarbonising the shipping sector, in
particular, will require flexible, substantial,
and collaborative efforts across maritime
and energy stakeholders and beyond into
the wider system. Looking into how the
energy landscape is evolving in other
sectors, we should draw similarities and
understand how we can work together to
meet one goal. Actions will need to include
policy development, undertaking research
and development into much greater
energy efficiency, as well as changes in
consumer behaviour.
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As one of the top five seaborne
chemical commodities, methanol has
been safely shipped and handled
around the world for decades.
Methanol is no more hazardous
than diesel or gasoline, is miscible
in water and less dangerous to the
environment than diesel or heavy fuel
oil, biodegrading rapidly in the event
of a spill.
As a marine engine fuel, burning
methanol emits no SOx and has very
low particulate matter (PM), while
NOx emissions can be reduced by
emulsion with water, removing the
need for selective catalytic reduction
(SCR) treatment.
Methanol has also been used as a
road transport fuel for many years.
However, its application to shipping
only began in earnest five years ago
with the conversion of the ro-pax ferry
Stena Germanica. As a result of this
successful adoption, methanol has
attracted interest within the shipping
community and several shipowners
interested in methanol-fuelled vessels.
We have also seen similar interest
from shipyards, engine original
equipment manufacturers (OEMs)
and fuel suppliers.
Methanol fuelled ships have already
been built to equivalent technology
standards, so the flag state and
classification community understands
it is safe and practical. The final
regulatory framework will be put
in place once draft IMO interim
guidelines are fully approved for
adoption into the IGF Code, which was
expected to take place at the IMO’s
MSC 102 session, originally scheduled
for May 2020.
We have seen over these years that
the loading and unloading of methanol
as cargo is uncomplicated. Because it
is a liquid at ambient temperature and
pressure, bunkering of Methanol is
similarly straightforward — very much
like bunkering distillate fuel.
The Methanol Institute, together
with Lloyd’s Register, is currently
developing methanol bunkering
operational guidelines, complete
with a bunkering checklist and
relevant regulatory provisions for flag
states and ports, to further promote
knowledge around safe Methanol
bunkering procedures. Similarly, a

Methanol’s application to shipping only began in earnest five years ago with the
conversion of the ro-pax ferry Stena Germanica

marine methanol fuel standard is being
developed by the ISO under mandate
from the IMO and is expected to be
released by early 2021.
Research undertaken for the
Methanol Institute suggests it can be
bunkered at more than 100 ports
globally and is either available on site
or within close proximity to berths, with
very little modification required to the
existing bunkering infrastructure. The
new data on the global availability of
methanol is hosted on the DNV GL
Alternative Fuels Insight (AFI) platform
and is available to all registered users.
In addition, a number of locations
around the world — Antwerp,
Rotterdam, Singapore and several
Chinese ports — are already looking
into providing methanol as bunker
fuel and there are several global
bunkering suppliers and fuel trading
platforms interested in providing it
as fuel for ships.
Their reasons are clear: we
cannot wait for a perfect solution and
methanol is available now in both
conventional and renewable formats.
The Methanol Institute is currently
engaged in a pilot project in Singapore
converting a crew transport service
vessel that will also bunker methanol
regularly. Among the elements
being studied is the availability of
both conventional and renewable/
bio methanol so that we can move
further towards a low/net carbon
neutral environment, faster and in an
economically viable manner.
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Even in its conventional form
methanol has a positive environmental
performance profile. By adopting
dual-fuel engine technology using
methanol and marine gas oil (MGO),
shipowners have the opportunity
and flexibility to use a highly
economical fuel whilst positioning
themselves to meet more stringent
pollution regulations.
Vessels running on methanol have
reported gains of 4% in fuel efficiency
over the same engine burning diesel
due to the superior combustion
characteristics of methanol.
By combining or blending low levels
of methanol with MGO) or heavy fuel
oil (HFO) on scrubbed vessels, fuel
savings have been recorded of up to
10% with a payback of only 18 months
on this technology.
A number of large shipowners have
lost substantial sums in the last couple
of months due to high volatility and
bunker stock price devaluation. Timing
is everything and delaying decisions
over compliant, future fuel will only be
exacerbated going forward.
When used as a fuel, methanol
has low carbon emissions, but is not
totally carbon-free. As more methanol
is produced from renewable sources
and captured CO2, it has the potential
to significantly reduce the lifecycle of
greenhouse gas (GHG) emissions on
land and at sea.
Based on over 60,000 hours of dual
fuel engine testing conducted over
three years by MAN Energy Solutions, a
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two-stroke engine running on methanol
can reduce CO2 emissions by 15%
compared with Tier II engines on HFO.
Furthermore, according to the IMO’s
GHG Protocol, which categorises five
gases in addition to CO2, to include
methane (CH4) as a result of methane
slip, Nitrous Oxide (N2O), SF6 or Sulphur
hexafluoride, Perfluorocarbons (PFCs)
and Hydrofluorocarbons (HFCs), total
GHG reductions of 20% can be achieved
with methanol.
Non-GHG emissions under the same
IMO Protocol include SOx, NOx and
PM with cuts of 90-97%, 30-50% and
90%, respectively for methanol-fuelled
engines. Longer term, renewable
methanol will provide a solution
for compliance with IMO’s emission
regulations with minimal additional
investment from shipowners.
To meet the IMO targets, transitional
technologies are key. Research into the
application of hydrogen and ammonia
as fuels are increasing, but methanol
can support an energy-efficient
transition, used now to begin bringing
down shipping’s emissions slate and
leading towards greater adoption of
renewable methanol into the low and
net carbon neutral fuel solutions in
the future.
As the process of awarenessraising continues, several initiatives
that strengthen the ecosystem
around the use of methanol as clean
fuel are continuing. These projects
recognise in particular that achieving
the IMO’s targeted reductions in CO2
emissions requires the industry to
come forward with conversion and
retrofit solutions for the existing
fleet as well as exploring newbuild
technology solutions.
The Green Maritime Methanol
consortium, founded by some of the
Netherlands’ leading shipowners and
builders and OEMs, is studying the
possibilities for renewable methanol as
a maritime transport fuel.
The partners recognise that
methanol is widely available, is
easily stored onboard ships and
can be burned in engines with only
minor modifications. Renewable
methanol is an important candidate
as a future-proof fuel for the shipping
industry if more can be produced in a
sustainable way.

ALTERNATIVE FUELS

Earlier this year, the Green Maritime
Methanol project reached a new
milestone with the successful start of
an engine test programme on 100%
methanol. Further tests are planned
and important new partners have
joined the consortium recently.
Meanwhile, the Danish Technological
Institute is conducting a new project to
develop technology to retrofit existing
diesel engines enabling them to run on
alternative biofuels of the future, such
as methanol.
The project, which is supported by
the Danish Energy Agency’s support
program EUDP, will enable many
existing vessels to run on methanol
according to the Danish Technological
Institute, which is working with project
partners including MAN Energy
Solutions, Nouryon Surface Chemistry,
Alfa Laval, the Danish Technical
University and Nordic Green.
The goal is to create a “shortcut” for
ships with diesel engines to become
fossil-free, applying a simple solution
for existing engines, so that owners
can ultimately replace diesel with
Methanol as a CO2-neutral fuel. The
project partners will work address a
number of technical areas, but without
major intervention into the engine
itself. These include air preheating of
the engine and a fuel booster to be
developed by Alfa Laval.
In addition, the Dutch group
Nouryon, formerly part of Akzo Nobel,
will investigate the addition of additives
to optimise the diesel engine.
Maritime start-up Fuelsave has
attracted more shipowners to its FS
Marine+ process for dynamic and
load-based injection of hydrogen,
oxygen, methanol and water into
marine engine fuel delivery systems.
This results in the cleaner and more
thorough combustion of fuel — typically
HFO — is a dilution of the effects of a
dirty primary fuel with a clean-burning
alcohol distillate.
FS Marine+ is an “efficiency
enhancement and emissions
reduction” solution that achieves
real net cost savings while reducing
a vessel’s carbon footprint and
air pollution. The company has
demonstrated that the system, which
can be typically installed onboard a
ship in a matter of days and classed

accordingly, can reduce emissions of
CO2 by around 8-15%; sulphur oxides
by 10-20%; nitrogen oxides by 30-80%;
particulate matter by 40% and black
carbon by 33%, depending on vessel
type and voyage.
Finally, the EU-backed Fastwater
project will see the conversion of four
vessels to methanol fuel operation,
as well as developing common
conversion kit for diesel engines. The
EU’s Joint Research Centre’s study on
alternative fuels for shipping believes
that methanol is one of the most
promising options to decarbonise the
shipping sector.
Fastwater aims to start a fasttransitionary path to move waterborne
transport away from fossil fuels, and
reduce its pollutant emissions to zero
impact, through the use of methanol
as fuel.
The Fastwater consortium has a
strong track record with methanol
projects particularly for waterborne
transport and includes shipyards, a
shipowner, engine manufacturers, an
equipment supplier, a classification
society, a methanol producer, a major
port and research institutes.
The project will develop and
demonstrate an evolutionary pathway
for methanol technology, including
retrofit solutions as well as next
generation systems. Universal,
scalable retrofit kits, medium-speed
and high-speed methanol engines will
be developed, demonstrated
and commercialised.
While these projects progress,
the degree to which methanol is
already accepted as a marine fuel
can be judged from the interest it
has generated in just a short time —
and even before final confirmation
of the IGF Code. Some nine
chemical tankers have been trading
internationally for three years using
methanol as primary fuel, with orders
placed for a further 10 from owners in
Europe and Asia.
Further newbuild orders have
been placed for a multi-purpose
vessel and a dry bulk carrier, together
demonstrating that methanol offers
the global shipping fleet with a safe,
affordable and compliant alternative
to diesel bunker fuels for today
and tomorrow.
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FUEL QUALITY

What are the
existing fuel
challenges that the
shipping industry
faces and what can
it do to prevent
issues with Very Low
Sulphur Fuel Oils?

HAS SHIPPING
MET THE MARK?

Naeem Javaid,
Global Operations
Manager, Lloyd’s
Register’s Fuel Oil
Bunker Analysis
Service (LR-FOBAS)

Marine fuel and its availability, safety, quality,
variance, switchover and enforcement has
dominated conversations in the shipping
industry in recent years as it looked to
switch over to using 0.50% very low-sulphur
fuel oils (VLSFOs). Since the International
Maritime Organization (IMO) announced fuel
emission limits in 2008 with MARPOL Annex
VI regulation 14.4.3, the industry has shown
scepticism about how this could be achieved.
However, less than a year after the
introduction of mandatory compliance on
1 January 2020, the industry has shown
its well-known resilience and generally
concluded “so far so good” without any
major issues. Although it’s still very early to
fully assess the impact of this change, based
on initial data we can objectively assess
some concerns raised while others will likely
resolve themselves.
Since August 2019, in fuel analysed
by Lloyd’s Register (LR), we have seen a
continuous decline in high-sulphur fuel
oils (HSFO) from 85% to just under 10%.
The gap is mainly filled by higher viscosity
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VLSFOs, which differs to an initial market
anticipation that most fleets would switch
over to distillates rather than opt for VLSFOs
due to concerns around quality. With some
100 countries, 400 ports and more than 350
suppliers already delivering VLSFO around
the world, the availability of VLSFO looks
promising. This is perhaps unsurprising
with the higher price margins that VLSFO
can command.

FUEL QUALITY

While availability of VLSFO looks promising,
the situation is very different when it comes
to the quality of fuels available, both in terms
of the wide variability in composition and
the rise in the number of off-specification
fuels. On average 4% of HSFO fuels were
off-specification and this number has been
almost consistent over the past decade.
Furthermore, 80% of these offspecification results were due to a slight
variance in viscosities: water content,
densities, catalytic fines and stability of fuel.
These issues could mostly be managed by
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[figure 1]

[figure 2]

FUEL QUALITY

the ships; with slight adjustment to fuel treatment systems,
these fuels would be suitable to be consumed onboard
ships safely.
When comparing the HSFO off-specification data with that
of VLSFOs, it appears that 80% of off-specification fuels are
mainly due to two critical parameters — sulphur content and
the stability of fuels. The high numbers of VLSFO with sulphur
above the limit is worrying. However, given we are only a
few months into the low sulphur regulatory issue, the slight
sulphur exceedance could be due to cross-contamination
attributed to the use of the same supply chain. With time,
these issues are expected to decrease.
In the first few months of 2020, we’ve already seen a sharp
decline in the sulphur exceedance incidents from 8% to just
over 2% of total VLSFOs supplied. If we compare this to 2018
data, 0.10% fuels for Emission Control Area operations had a
non-compliant rate of around 4%.
However, the high sediment results in VLSFOs remains a
concern. Due to its criticality and high volume of cases LR has
tested, the class society has issued three bulletins to alert
clients of the VLSFO stability issues.
High sediments could be due to dirt in fuel or the inherent
instability of the fuel. Fuels with high sediments tend to cause
sludging and filter-blocking problems during use. The data
is also indicating that the VLSFOs are more paraffinic in their
composition and so by nature they have limited inherent
stability, due to their increased thermal sensitivity. In addition,
we have seen a number of ships reporting unusual sludging
and filter blocking issues when using these fuels.
Even though we have completed the transition, there is still
some normalising yet to be achieved and with this high trend
of such critical parameters, we are anticipating that the supply
chain will take corrective actions, otherwise the frequency and
intensity of off-spec claims would make it difficult for suppliers
to continue.

VISCOSITY AND DENSITY LEVELS

[figure 3]

[figure 4]

Our VLSFO data shows the viscosities of these fuels
ranging from three centistokes (cSt) to 500cSt, with 75%
between 20-180cSt. Similarly, the densities vary between
840–1010kg/m3. These variances in viscosities and densities,
potentially between each bunker, demand a better emphasis
on ensuring a greater knowledge of the fuel loaded and
checking whether any changes in the fuel system heating or
cooling are required from storage to combustion.
Based on client feedback received to date, it seems
that the majority of the ships tested have enacted suitable
preparations of their fuel systems and ensured their crew’s
awareness on the importance of addressing these variances.
Importantly, this has paved the way for a relatively smooth
implementation of these VLSFOs.
VLSFOs have a higher proportion of waxier components in
their composition, which has increased the pour point of such
fuels. As a result, this has increased the overall average pour
point of the fuels. Some 85% of HSFOs had a pour point less
than 6°C. However, only 14% of VLSFOs have a pour point of
less than 6°C. For instance, a large number of VLSFOs have a
pour point between 15-30°C (as shown in Figure 4).
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2019 and this year, LR has provided
extensive classroom-based training
and an online course to help the
shipping industry implement this step
change smoothly and safely. Finally,
although the VLSFO is available on the
market today and we did not expect
to see the same level of unanticipated
quality variance/issues, it is still early
days, so a cautious approach is still
required and SIPs should continue to
be maintained by crew.

KEY RECOMMENDATIONS

[figure 5]

This overall higher pour point has
resulted in operational difficulties,
specifically in colder ambient
conditions, for ships that did not
consider or include these issues
in their risk assessment. This has
prevented some ships from being able
to heat fuel, which has caused fuel
solidification in tanks, making it difficult
for ships to re-liquify fuel without going
through a lengthy and costly process.

HANDLING TEMPERATURES

It’s well-known by the industry that
lower densities and higher pour
points are indicative of VLSFOs
being more paraffinic than HSFOs.
This is also indicative of the higher
percentages of wax components
in the fuels, which require more
attention to the storage and
handling temperatures.
This characteristic is particularly
important where the viscosities of the
fuel are less than 80cSt @ 50°C. To
treat such fuels, purifier manufacturers
recommend lower temperatures.
However, with some waxes having
a high melting temperature, if these
temperatures are not reached the wax
can fall out during purification, causing
excessive sludging.
For clear and bright distillates, the
Cold Filter Plugging Point (CFPP) can
address temperatures that a set filter
size will start blocking. However, there
is no test for darker, lower viscosity,
more paraffinic fuels. LR’s FOBAS team
has developed a test method called

Sediment Waxing Precipitation Point
(SWPP), which gives an indication
of the temperature that needs to be
maintained to avoid issues with wax
crystals forming sludge deposits
during purification.
Results from tested data suggest
that on average an approximately 20°C
increase in purification temperature is
required for fuels with a viscosity at
50°C of 20-80cSt. According to our data,
while more than 85% of marine fuels
have switched over to VLSFOs, the
level of reported problems has been
much lower than initially anticipated.
This is partly due to shipping’s
determined approach to embrace
this change through preparation,
knowledge gathering, sharing and joint
industry initiatives and collaboration
between industry stakeholders.
The VLSFO issues highlighted
in this article were anticipated and
should have been captured within a
ship’s specific Ship Implementation
Plan (SIP). This would have included a
thorough risk assessment to identify
any ships-specific constraints and
ensure these were covered in the
bunker purchasing clauses.
For those ships experiencing
difficulties in handling these wider
variances in quality of VLSFOs, we
suspect this is partially due to lack of
preparation, forward planning of the
new bunkers and a poor understanding
of the ships’ system capabilities.
The issues raised demonstrate the
greater need for training. Throughout
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» Procurement: select suppliers
carefully. It’s important to assess
how much control suppliers have
on the bunker supply chain, both up
and downstream. The LR Fuel Finder
can assist shipowners and crew with
understanding fuel quality available
across the globe.
» Stakeholders: based on the risks
identified in SIPs, shipowners
should be prescriptive with their
bunker quality T&Cs to ensure
ship constraints, such as minimum
preferred viscosity and pour points.
Discussing the ship’s requirements
with other stakeholders such as
charterers, suppliers can help to
match the product quality to the
ship’s requirements.
» Bunker information before supply:
we would encourage shipowners
to seek full standard quality data
from suppliers. This information will
help the decision-making process:
deciding on bunkers, designating
tanks, load quantity etc.
» Feedback: to help the wider industry
build knowledge on issues with
VLSFOs, and prevent further issues
occurring and reduce operational
problems, we would encourage
shipowners and crew to share
their experiences by emailing us at
fobas@lr.org. Operational issues/
observations should also be
discussed with suppliers and fuel
testing providers. This will help
accelerate industry learning and
understanding about formulations
of VLSFOs, which will also assist
suppliers to tighten scrutiny on
the blend components, improving
the overall integrity of the bunker
supply chain.
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WIND POWER

Ongoing innovation
is essential as the
shipping industry
transitions to a
low carbon future,
with innovative
wind propulsion
solutions poised to
make a significant
contribution to
decarbonising
the international
shipping industry

DEDICATION TO
INNOVATION

Tuomas Riski,
CEO, Norsepower

Shipowners and operators — as well
as cargo owners and shippers — are
recognising the need to adapt and make
shipping more environmentally friendly
as the pressure to adhere to existing and
forthcoming environmental regulations,
particularly on the journey towards 2030 and
2050 carbon targets, intensifies.
Shipping does not have access to
the growing abundance of renewable
energy enjoyed onshore, but rather — like
aviation — relies upon new, innovative
ideas and concepts in order to achieve its
decarbonisation goals.
The ability to harness wind as an
additional power source to enable a
reduction in fuel consumption and
emissions is a natural next step for the
maritime transport industry as it seeks
to remain cost-efficient and meet
environmental regulations.
Wind is one of the most freely available
energy sources and it is 100% carbon
neutral, making wind-assisted propulsion
extremely viable.

DEVELOPMENT OF
MARKET SOLUTIONS

Dedication to innovation is essential
for progress towards decarbonisation,
particularly as there is not one solution
that will make this happen. And to offer the
market a solution that can demonstrate
real results, ongoing improvements are
key. Achieving decarbonisation targets
relies on technology that reduces power
requirements of the vessel and flettnor
rotors are a significant solution available on
the market today.
When wind conditions are favourable,
Rotor Sails enable the main engines to be
throttled back, saving fuel and reducing
emissions — while providing the power
needed to maintain speed, safety and voyage
time. And crucially, as shipping gazes towards
new low carbon fuels, because rotor sails
generate supplementary thrust from wind,
the solution is compatible with all other
fuels, as well as other emissions-saving
technologies such as high-performance hull
coatings or propeller improvements.
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Rotor sails were installed onboard the tanker Maersk Pelican in August 2018

The rotor sails were installed
onboard the tanker Maersk Pelican
in August 2018. As part of a test, the
aggregated total fuel reduction from
1 September 2018 to 1 September 2019
was 8.2% in savings. This is equivalent
to approximately 1,400 tonnes of
carbon dioxide. And we believe this is
just the start.
We continue to make important
incremental design improvements
to the rotor sails, with a view to
improving its efficiency and maximising
savings to reach around 20%. We
also acknowledge not one size fits all
and so have added different sizes to
the rotor sail portfolio, offering five
different model sizes to ensure the
optimal dimensions for different vessel
types and applications. This ensures
we are meeting different vessel
requirements and maximising the
technology’s capabilities.
We have also recently announced
the latest tilting function of the rotor
sails with Sea-Cargo for vessels
navigating height-restricted routes,
which has opened a new realm of

options for those vessels needing
to lower the rotor sails to almost
horizonal during certain elements of
its journey, showcasing how we can
provide innovative adaptations that fits
with particular vessel requirements.

SEA-CARGO: A
CASE STUDY

Our latest partnership with Sea-Cargo,
a leading logistics provider in the North
Sea market, involves providing and
installing two of our largest 35m-tall
rotor sails on board the SC Connector,
a sidedoor ro-ro vessel.
This particular project with the SC
Connector, a 12,251 gross tonne (GT)
ro-ro cargo vessel, is exciting for the
industry as the agreement also
heralds the installation of the world’s
first rotor sail that can be tilted,
showcasing the innovative design
adaptations that can be made for
individual vessel requirements.
As part of the project, Norsepower
has analysed the routes for the SC
Connector and estimates that its
technology would be able to achieve
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a carbon emissions reduction of up to
25% for this vessel.
The tilting function of the rotor sail
in this instance was necessary as the
vessel routes involve navigating under
multiple bridges and powerlines. The
entire 35m tall and 5m wide rotor sails
hinge at the base and allow them to tilt
to almost horizontal when required.
This is a great example of working
with partners who are keen to commit
to maximising the propulsive power
of wind to reduce emissions and has
resulted in more environmentally
friendly vessels by combining several
existing technologies with the rotor
sail. Indeed, in good wind conditions,
the sailing hybrid vessel will maintain
regular service speed by sail alone.

THE FUTURE OF
WIND PROPULSION

Although there are a number of wind
propulsion solutions on the market,
a large proportion of these are in
the prototype phase and therefore
there remain only a small number
of commercial vessels utilising wind
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WIND POWER

The entire 35m tall and 5m wide rotor sails on SC Connector hinge at the base and allow them to tilt to almost horizontal when required

propulsion technology solutions.
However, this is a rapidly growing
market. As we can see from our own
increasing number of projects, the
demonstrated successful results
in cutting costs and emissions for
shipowners and operators — as well
as cargo owners who often pay for the
fuel — stimulates interest in utilising
wind power.
The competition in the market
is rising and it is great to see other
companies providing successful
operations to demonstrate to the
industry the opportunities associated
with wind propulsion, which we
see as good for all companies and
the planet.
Our rotor sail installations, to
date, have demonstrated that wind
propulsion can make a significant
difference to the propulsion dynamics
of large commercial vessels. If you
combine our solution with other
measures, vessels can be extremely
cost-effective and environmentally
friendly, meeting regulations but
also providing financial benefits to

“It is great to see
other companies
providing
successful
operations to
demonstrate to
the industry the
opportunities
associated with
wind propulsion”

the shipowner, operator and cargo
owner with significant fuel reduction
costs. This also means when vessels
are transitioning to future fuels,
which potentially need more space
or volume to provide the same
amount of energy most likely at a far
greater cost per tonne equivalent,
the rotor sails continue to ensure
maximum efficiency.
The successful installations we
have completed to date have built
confidence in the value of utilising rotor
sails — not only cutting emissions, but
also reducing fuel costs.
As pressure mounts from
regulators, cargo owners and
shippers, and the public for the
shipping industry to drive towards
decarbonisation, many companies
are moving to make environmentally
sustainable decisions in their vessel
operations. Our technology shows
that wind has the potential, as part
of a collective of innovative clean
technology, to enable the reductions
needed on the pathway to zero
emissions in shipping.
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If the shipping
industry did not
already know
the grand size
of the challenge
that it faces in
decarbonising to
meet the 2030
target of a 40%
reduction, the IMO’s
latest emissions
study will have a
sobering effect

CHALLENGING
TIMES AHEAD
Only stringent regulations and a collective
and hasty retreat from the use of fossil fuels
will shift the maritime sector decisively
towards decarbonisation, according to one
of the authors of the International Maritime
Organization (IMO)’s fourth greenhouse
gas study.
In the six years since the 2012 IMO study
was released and the 2018 period, which
the latest 2020 report covers, the levels of
emissions have increased by nearly 10%.
Released in early August, the 2020 report
shows in simple terms that the increase in
demand for shipping has led to an overall
increase in greenhouse gas (GHG) emissions.
The overall impact of shipping is increasing.
Tristan Smith of University Maritime
Advisory Services believes that “even with
modest trade growth, it’s easy for ‘demand’
for shipping to grow faster than market
driven increases in efficiency reduce the
fleet’s average carbon intensity.”
According to the report, GHG emissions
measured as CO2e — which includes carbon
dioxide (CO2), methane (CH4) and nitrous
C L E A N S H I P P I N G INTERNATIONAL – Autumn 2020

oxide (N2O) — of total shipping (international,
domestic and fishing) have increased from
977m tonnes in 2012 to 1,076m tonnes in
2018 (9.6% increase).
“In 2012, 962m tonnes were CO2
emissions, while in 2018 this amount grew
9.3% to 1,056m tonnes of CO2 emissions,”
the report says. In addition, the report
concluded: “The share of shipping emissions
in global anthropogenic emissions has
increased from 2.76% in 2012 to 2.89%
in 2018.”
It is likely that the next GHG study will
show that emissions fell in 2020, but that
will be as a consequence of the covid-19
pandemic rather than any major shift to
more environmentally friendly shipping.
IMO suggests: “Emissions are projected to
increase from about 90% of 2008 emissions
in 2018 to 90-130% of 2008 emissions by
2050 for a range of plausible long-term
economic and energy scenarios.”
Actual emissions are likely to fluctuate
depending on the various economic
developments over the next 30 years, but
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overall the trajectory remains that the
maritime sector is moving in the wrong
direction as far GHG are concerned.
However, Smith argues: “It just
remains clear that we have to
acknowledge that shipping has many
reasons to get a move on with its
decarbonisation — trade is growing
and expected to continue to grow; only
strong regulation and rapid movement
away from fossil fuels has any chance
of achieving emission reductions.
“That means a strong IMO and
progressive regulation, not weak/
self-serving proposals for short term
measures (super-SEEMP) or ‘research
funds’, as are currently being made by
industry to the IMO.”
The International Council on Clean
Transportation (ICCT), which was also
involved in the production of the IMO
report, views the situation as grave.
“Most striking were the increases in
short-lived climate pollutants, also
known as climate super pollutants,
including a 12% increase in black
carbon emissions and a 150% increase
in methane emissions,” the ICCT says.
The 150% increase in methane
emissions, a gas that “traps 86 times
more” in the atmosphere for a period
of around 20 years, according to the
ICCT, is caused by the increased use
of liquefied natural gas (LNG). Natural
gas is proposed, by some, as an interim
solution to the GHG challenge. The
fourth IMO study exposes this view
as folly, particularly in the short term.
Even if all of today’s fleet converted
to LNG overnight, the amount of
CO2 emissions would reduce by at
most 20%, but methane emissions
would skyrocket.
Moreover, the study reveals that
while shipping as a whole produces
more emissions, the key to meeting the
IMO targets is to view the bulk carrier,
tanker and container shipping sectors
— which together comprise 85% of
the industry’s CO2e output —if we
include general cargo vessels, gas and
chemical tankers in that calculation.
New methods of calculating
emissions have not seen a reduction
of GHG emissions in absolute terms
either, with the “voyage-based
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allocation of international shipping, CO2
emissions have also increased,” says
the study. Between 2012 and 2018,
the IMO study calculates emissions
increased from 701m tonnes to 740m
tonnes in 2018, a 5.6% increase.
That increase showed that the
growth in emissions from international
shipping was, at least, at a lower rate
than total maritime emissions, and
“represents an approximately constant
share of global CO2 emissions over this
period (approximately 2%).”
Meanwhile, vessel-based
calculations of international shipping,
from the “Third IMO GHG Study”,
revealed that CO2 emissions have
increased over the same period, 2012
to 2018, from 848m tonnes to 919m
tonnes, an 8.4% increase.

“Most striking
were the increases
in short-lived
climate pollutants,
including a
150% increase
in methane
emissions”
Improvements in vessel efficiency
will not be enough to move the dial
substantially, although vessel efficiency
will be welcomed, particularly if
biofuels are to go further, but the
availability of such low-carbon
alternatives will, in itself, not be
enough to meet carbon targets.
Any shortfall in emissions reduction
will need to be made through carbon
capture and storage (CCS) technology
and reductions in demand through
other means, most likely lifestyle
changes in western economies.
CCS system,s including Houlder’s
A3C, operate by cooling beads that
can then collect cooled CO2 as a frost.

The system then moves the beads into
a heated unit where the CO2 is
collected re-liquefied and stored. It is
estimated that this system, as reported
in Clean Shipping International’s
summer 2020 issue, will capture
around 90-95% of carbon emissions
from a given vessel.
Alternatively, K Line with Mitsubishi
Shipbuilding and ClassNK, and
supported by Japanese Government
finance, are developing their system,
known as CC Ocean or Carbon Capture
Ocean. The partners do not reveal
how the technology behind this
system works, other than to say that
it operates on a similar basis to a
land-based CCS.
Japanese researchers have been
developing CCS systems for nearly
20 years as a method for reducing
carbon emissions. Nevertheless,
earlier this year the Tomakomai City,
Hokkaido, Japan CCS Co announced it
had successfully captured and stored
300,000 tonnes of CO2 beneath the
seabed. In a project that is expected to
continue monitoring the underground
storage, the development phase of the
CCS is now over.
Other CCS projects in Norway,
Brazil, Canada, Australia and the US
are also underway.
Technological fixes will be key to
preventing global warming from rising
out of control and the next 10 years
will “clearly be a critical decade for
shipping and society. We know from
the UN’s Intergovernmental Panel on
Climate Change’s work that we need
to approximately halve anthropogenic
GHG emissions by the end of this
decade,” says Smith.
If the IMO’s future GHG studies
are to show any positive change in
the emissions from the shipping
industry it must come from the
development of some or all of these
technologies to operate on ships
within the next five years, so that
retrofitting can start by 2025 to the
larger most polluting vessels.
A market-based charging system
for carbon pollution would offer a
regulatory incentive for operators to
make that change.
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To deploy new
zero-carbon
technologies and
propulsion systems
on the scale that
commercial shipping
requires to achieve
IMO goals, we need
a collaborative R&D
programme

WHY SHIPPING NEEDS
R&D SUPPORT

Esben Poulsson,
President of the
International Chamber
of Shipping

Transformation is all around us and, as we
look to the next decade and beyond, we
can see that the world is changing fast.
Key to this change is the ground-breaking
agreement on CO2 emissions, “The Paris
Agreement for Shipping”, brokered at the
International Maritime Organization (IMO)
in 2018. The strategy sets out to halve
greenhouse gas (GHG) emissions from
shipping by 2050 and provides a clear signal
to industry and governments alike.
This important signal represents more
than a mere change in the way a ship
moves through the ocean. It also
represents the catalyst for a fundamental
transformation in the business of shipping,
something that we at the International
Chamber of Shipping (ICS) call the “4th
Propulsion Revolution”.
As a leading international trade
association for merchant shipowners and
operators, representing all sectors and
trades and more than 80% of the world
merchant fleet, ICS takes its role in shaping
the future of shipping very seriously. Indeed,
this is why we started the thinking around
the 4th Propulsion Revolution.
Rather than waiting to see what
happens, we have worked with the other
major shipowner associations to submit a
proposal to the IMO to form the world’s first
collaborative shipping R&D programme
to help eliminate CO2 emissions from
international shipping.
The proposal includes core funding from
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shipping companies across the world of
about US$5bn over a 10-year period.
The IMO GHG reduction goals will
require the deployment of new zero-carbon
technologies and propulsion systems, such
as green hydrogen and ammonia, fuel cells,
batteries and synthetic fuels produced from
renewable energy sources, as early as the
next decade.
However, as of today, these technologies
do not exist in a form or scale that can be
applied to large commercial ships, especially
those engaged in transoceanic voyages. The
reality is that we can’t afford to wait if we
are to decarbonise the shipping sector and
catalyse the deployment of commercially
viable zero-carbon ships by the early 2030s.
The R&D Fund will be financed by
shipping companies worldwide via a
mandatory R&D contribution of US$2
per tonne of marine fuel purchased for
consumption by shipping companies
worldwide. This will generate about US$5bn
in core funding over a 10-year period.
To be clear, the fund does not act as a
market-based measure or “carbon tax”. Its
purpose is simply to accelerate development
of low-carbon and zero-carbon technologies
and fuels that will be needed in the
commercial maritime sector.
If we are to deliver a sustainable
transition that ensures a robust future for
the shipping sector, we need to act, and we
need governments to support what is an
innovative proposal.
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The MISC Group
is turning words
into action as part
of the company’s
pragmatic approach
to perpetuation

WHAT DOES
DECARBONISATION
MEAN FOR SHIPPING?

Yee Yang Chien,
MISC President
and Group Chief
Executive Officer

The attention of shipping is firmly locked on
sustainability. Not only did the International
Maritime Organization (IMO) declare
“Sustainable shipping for a sustainable
planet” as its world maritime theme for
2020, but everywhere you look headlines
and conference agendas are focused on the
industry’s need to decarbonise and how this
drive will shape vessel and infrastructure
investments in the decades ahead. But what
does this really mean in practice?
MISC Berhad points out that sustainability
means different things to different people.
It is a fact that the Malaysian group’s
leadership believes decarbonisation is a
subset of sustainability with the latter being
inextricably tied to its operational philosophy.
For us, it’s about trying to perpetuate our
very existence as a commercial entity. It’s
how we derive our commercial livelihood
and assure our place within the entire
maritime ecosystem. There are many

stakeholders that this encompasses — from
shipowners, ports, financiers, shipyards and
engine makers, among others.
The challenge is, how do we perpetuate
this ecosystem? We need to ensure we can
replace whatever we take from the
ecosystem. If we keep taking and don’t put
back, the ecosystem will die. This drives what
we do for the environment and the decisions
we make when it comes to our investments,
as well as the way we treat our people,
partners, vendors and customers. It’s all
about keeping things going — perpetuation —
but hopefully doing so in such a way that we
leave things for the next generation in a
better state than we found them.
We acknowledge that there are many
ways to tackle decarbonisation within the
maritime industry, but it requires putting
beliefs into action. It is more than just
agreeing that something should be done and
then sitting back and waiting for someone
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else to drive the bandwagon. We do not
believe in that.
The need to show leadership and
work with like-minded people is behind
MISC’s long-standing membership
of the Global Maritime Forum (GMF),
which launched the Getting to Zero
Coalition initiative last September
and has spurred the creation of the
Poseidon Principles that will apply
climate change criteria to ship finance.
The GMF is not a regulatory body. It
is not meant to be political. It is meant
to be a gathering of leaders from
across the entire maritime ecosystem
so they can share ideas and find
common ground. It is a place where we
can talk about our concerns on certain
topics and show leadership on the way
forward for the industry.
We are trying to create a movement.
Instead of people saying: “Hey, I’m
tired of waiting for the regulators to
say we must do something”, or “I’m
tired of being told what to do by the
regulators”, we are trying to encourage
the industry to take the initiative as
we all know it will be to the benefit of
maritime in the long-term.
In reference, we are a part of a
joint development project where MISC
is working on an ammonia-fuelled
tanker with partners that include LR,
Samsung Heavy Industries and MAN
Energy Solutions, we must stress that
the key motive for initiatives like this is
to encourage others to follow suit.
It is like dropping a pebble and
waiting for the ripples. The industry
is beset with competition and
fragmentation and this is accompanied
with all sorts of challenges. At times
like this, others benefit from examples
of leadership. That is what we are
trying to do and, given the IMO’s
targets on greenhouse gases (GHG), we
believe we have to start this now.
The MISC group has a fleet of more
than 100 owned and in-chartered
liquefied natural gas (LNG), petroleum
and product tankers, 14 floating
production systems, as well as two
LNG floating storage units, so there
can be no denying it has maritime
muscle and its decisions around fleet
investment are closely watched.
We are a major supporter of LNG as
a bunker fuel having taken a leading
role on the development of our LNG-

fuelled Aframax tankers at a time when
there was still much scepticism about
whether LNG was the right choice of
fuel, given some of the concerns about
supply and infrastructure.
In deciding to move ahead, we could
already see LNG as a transitional
fuel on the journey to the net zero

“The industry
is beset with
competition and
fragmentation
and this is
accompanied
with all sorts of
challenges.
At times like this,
others benefit
from examples of
leadership”

carbon solutions, on the question of
whether you wait for 2030 or do you
do something now? We decided to
put words into action and you can see
from the number of yard enquiries
and orders of LNG-fuelled tonnage
that many big industry names are
supportive of it.
LNG will be the future for now. If I
have to justify the investment, I do
this on the basis of a 25-year ship
life. Surely LNG is relevant for some
portion of this life? You will get your
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payback from using it as a transition
fuel. Every ship we order now will be
LNG-fuelled — it comes at extra cost,
but it is an important step to getting to
net zero.
The quest for sustainability has also
shaped decisions around the group’s
core focus and governs its approach
to partnerships. A drive to build scale,
capacity and capability within specific
segments saw the group exit from
dry bulk and containers more than
a decade ago and home in on the
energy sector.
We believe that the needs of both
sides must always be recognised
during business negotiations. In all
partnerships, if one side is winning, one
side is losing and such an imbalance
can compromise the existence of
a partner as well as safety across
the industry.
During talks, we must negotiate
hard, but always make sure there is
something left on the table for the
other party. If you are happy with what
you have got, don’t squeeze the other
side for the sake of it because that
could compromise the partners ability
to do business.
It is our duty to perpetuate safety
in the industry and this requires
financial sustainability — the maritime
industry has been asked to do more
for less in recent years and take on
more risk. This is not healthy — it is a
one-way passing of risk. Risk needs to
be balanced.
My background may be in finance
— I have double-degrees in Financial
Accounting/Management and
Economics, from the University of
Sheffield in the UK — but I believe
having an impact doesn’t always have
to be numerically measured. Rather, it
is a question of how you make those
around you feel.
Our people make us who we are,
and they will take us where we haven’t
been before. You need to ignite passion
in people as this promotes energy and
drive. My biggest joy is when someone
comes up to me and says that I have
changed their life — either because
I pointed to an opportunity, shared
some advice or simply spent some
time with them.
Success is about your legacy and
the little footprints you leave behind.
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Shipping’s
decarbonisation
dilemma has come
to the fore and
the sector must
prepare for a
multi-fuel future,
underpinned by
effective regulation
in combination with
the latest digital
technology

DEALING WITH A
NEW DILEMMA

Gijsbert de Jong,
Marine Marketing
and Sales Director,
Bureau Veritas Marine
& Offshore

Covid has ripped up shipping’s short- to
medium-term ambitions, leaving many in the
sector scrambling to adapt to the uniquely
challenging circumstances. The uptick in
the global economy suggests that there is
light at the end of the tunnel, yet something
looms large on the horizon that is arguably
shipping’s greatest challenges in its recent
history: decarbonisation.
Shipping cannot rely on its crucial position
in the global supply chain to sidestep its
environmental responsibility. Governments,
global institutions and regulatory bodies
have the sector’s environmental impact
in their sights. By 2030, the IMO expects a
reduction of at least 40% in CO2 emission
intensity compared with 2008 levels and
a 70% reduction by 2050. The European
Parliament and European Commission
have recently brought the sector into its
green ambitions.
While the mission is clear, there is far less
clarity about what happens next. The futurefuel debate has led to much spilled ink with
coalitions forming to back their contender

— sometimes at the cost of clarity over the
relative merits of the alternative options.
Meanwhile, the scale of the challenge grows.
The Fourth IMO Greenhouse Gas Study, for
example, notes that between 2012 and 2018,
carbon emissions increased.
There is a lack of clarity on what
happens next, but we know that it is going
to be expensive. University Maritime
Advisory Services (UMAS) has put the total
cost of decarbonisation at US$1.65tn by
2050. This figure is even more daunting
when you appreciate that there isn’t
a silver bullet solution for shipping’s
decarbonisation mission.

PROGRESS NEEDED

One thing has become apparent to the
sector: it needs to make faster progress.
It is also fair to argue that time has been lost
looking — or waiting — for the one solution
to decarbonise shipping, when the reality
was always that it would take a combination
of measures, operational, commercial and
regulatory, and a menu of alternative fuel
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and energy solutions for shipowners
and operators to choose from.
Some have signalled their
preference, with CMA CGM’s chairman
noting that “LNG is a fuel for the
future”, while Maersk has backed
renewable methanol. What is required
is classification societies, including
Bureau Veritas, to offer much-needed
guidance on the technical, operational
and safety considerations for
alternative fuels.
Decarbonisation is an
unprecedented challenge, but there
is growing optimism that shipping
can achieve this. What we need is
clarity. Hopefully the below will offer
some reassurance on the potential
next steps for the sector to seize this
tremendous opportunity to secure its
long-term future.

LNG TO KICK START
THE TRANSITION

What we do know is that we’re entering
a complex, multi-fuel future. For
example, electric vessels may be an
option for inland and short-sea routes,
but for deep-sea shipping — which
accounts for around 85% of emissions
— there is currently no viable
alternative fuel that makes it possible
to reach the IMO’s 2050 ambition.
So, how can shipping solve its
immediate decarbonisation dilemma?
To power ships today and for the
immediate future, gas — principally
liquefied natural gas (LNG) — is the
start of the transition. LNG is 20-25%
less carbon intensive than heavy fuel
oil (HFO) and emits less nitrogen
oxides (NOx) and sulphur oxides (SOx).
LNG, as highlighted in Shell’s
“Decarbonising Shipping” report, is
one of the few options that we have
to reach the IMO’s 2030 target. As
one executive at a global bulk
shipowner and operator said: “It
took many years for LNG to become
viable, it is the only alternative we
have today and it will get us under
the 2030 IMO target.”
In this context, the decision by CMA
CGM in 2017 to order nine BV-classed
gas-fuelled 22,000TEU vessels can
be seen as a turning point in industry
adoption of LNG as a marine fuel.
Despite these advantages, the
shipping industry won’t achieve

zero CO2 emissions with LNG alone.
LNG is still a fossil fuel and faces the
challenge of methane slip. While
methane has a short lifetime in the
atmosphere of 12 years in comparison
to the 300-1,000-year lifespan of
CO2, methane is approximately
84 times worse than CO2 as a
greenhouse gas (GHG).
Furthermore, methane emissions
are on the rise, as highlighted in the
IMO’s latest GHG study. From 20122018, methane emissions increased
by up to 150%. As such, tackling
methane slip is a key area for further
technological development, as experts
work to improve engine design to
limit this.
On balance, in the face of the IMO’s
2030 carbon reduction target, LNG is
the only option for newbuild vessels
in the immediate future. Furthermore,
there is great promise for LNG beyond
being just a fossil fuel. For example,
Bio-LNG increases carbon reduction by
80-90%, while synthetic LNG delivers
100% carbon reduction.

which can, in principle, be managed
with established technologies.
On the other hand, ammonia is both
toxic and corrosive. Specifically, it is
corrosive to copper, copper alloys,
nickel, and plastics.
This draws the ire of some factions
within shipping as one Asia-based bulk
ship operator, speaking to Shell, noted:
“We have been trying for the past 20
years to stop transporting ammonia
by ships, as it is toxic and difficult
to handle”.
The sector needs to understand, if
and how, the associated risks can be
managed to merit further practical and
commercial development — especially
confirming the potential for stable
combustion and NOx emissions.
Furthermore, other challenges
await ammonia as a marine fuel. To
achieve the sector’s IMO 2030 and
2050 goal, shipping would have to
embark on an unprecedented scale
of retrofitting, which would be
become an expensive and timeintensive process.

CAN AMMONIA FILL
THE BREACH?

CAN HYDROGEN FILL
THE VOID?

Nevertheless, we need other options
if shipping is to fulfil the IMO’s
2050 target.
Beyond LNG, ammonia is one
candidate that has emerged as a
favourite among some in the industry.
Ammonia is regarded as one of
the most promising long-term fuel
alternatives for shipping, along with
hydrogen, as both can be carbon-free.
The potential for ammonia as a
marine fuel has received a lot of
airtime, but it also requires some clear
thinking around the practical pathway
to making it a viable option.
In particular, our HAZID workshop
into ammonia provides the sector
with an objective assessment of the
positives and the challenges that
it faces.
This workshop, held earlier this
year with some of shipping’s leading
engine manufacturers, ship owners
and energy giants in attendance,
focused on ammonia as a carrier for
hydrogen which can be generated from
renewable energy.
The workshop also explored
ammonia storage and transportation
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Many in the shipping industry are
getting excited about hydrogen. For
an instance, in BLUE Insight’s Low
Carbon Shipping Fuels & Energy
Guide, green hydrogen is the first
possible output of the power-to-X
process which is “an essential building
block in every synthetic fuel analysed
in this Guide”.
Yet, hydrogen faces scepticism
from some sections of the shipping
community. Many have highlighted
that hydrogen requires ultra-low
cryogenic conditions to maintain
its liquid state under atmospheric
pressure, creating the potential for
additional costs.
Additionally, similar to ammonia, the
global infrastructure and bunkering
facilities are lacking for hydrogen to
be a viable fuel now. To develop this
would require substantial investment.
As a result of the need for regular
refilling, short-sea and inland shipping
are the most viable sectors for
hydrogen uptake as oppose to longdistance shipping, which, as mentioned
previously, contributes 85% of
carbon emissions.
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IT’S NOT ALL ABOUT
THE FUELS

There’s no doubt that future fuels
will lead the charge in shipping’s
decarbonisation efforts. Yet, shipping’s
digital revolution, accelerated by
the covid-19 pandemic, will play an
important role. For instance, energy
optimisation, from an environmental
and climate perspective, will be
essential in the coming years. This
is where digitalisation can make an
important contribution.
For example, Green Ship of the
Future (GSF) and its 20 partner
organisations have identified that fuel
savings of up to 27% could be achieved
by using existing technologies that
have an ROI of less than three years.
While the weather may not be at the
top of the mind for those engaged in
the decarbonisation debate, according
to GSF, 15% of consumption is the
vessel overcoming the impact of the
waves and wind, meaning that weather
forecasting, route planning and voyage
optimisation tools are important.
Moreover, the ability to understand
past vessel performance, real-time
visibility of present performance,
and predictive analysis of future
performance will enable informed
decisions that can save fuel, cut
emissions, and lower operational
costs. Finally, just-in-time shipping is
one of the most promising solutions
that can minimise fuel consumption
when efficiently integrated into port
operations and as part of an end-to-end
supply chain solution.
Operational measures will not be
enough to reach the IMO’s 2030 and
2050 targets; we also need cleaner,
greener future fuels. However, for
shipping to achieve its decarbonisation
mission, it must lean upon cuttingedge digital technology, which can
cut fuel consumption while informing
effective decision-making on
vessel performance.

REGULATION,
REGULATION, REGULATION

Advocates of different future-fuels
are jostling for pole position in the
industry debate, which has at times
resulted in more confusion than clarity.
So how do we tackle this? A vital
first step is to create a level playing

field globally, which will reduce the
uncertainty surrounding regulations
and timeframes. We can all play a
part in this. For example, Bureau
Veritas has been actively involved in
supporting the development of the IGF
code (the International Code of Safety
for Ship Using Gases or Other Lowflashpoint Fuels).
As highlighted in Shell’s
decarbonising report, the lack of
a global regulatory framework is
also having a damaging impact on
investment. In particular, 70% of
study participants perceive a lack of
regulatory incentives to be a major
barrier to decarbonisation. As such,
short-term regulatory incentives could
be a good opportunity to support
investment while maintaining a level
playing field.
Worryingly, many in shipping
believe that nothing can be done
until regulation becomes clearer,
particularly if there is a concern
that first-movers — in this context,
shipping’s more progressive owners
— will be punished. Clarity, consistency
and predictability need to be
the hallmarks of a regulatory
environment that supports and
incentivises decarbonisation.

THE TIME IS NOW

Since their creation in the 18th and
19th centuries, classification societies
have played a vital role in the shipping
industry, guiding it through the
upheavals it has faced. Decarbonisation

is the latest such upheaval and the
defining challenge facing not just
shipping, but every industrial sector
and the entire global economy in the
early-mid 21st Century.
As the clock keeps ticking, the
shipping industry needs to accelerate
progress. On the fuel side, we need
tangible progress within the next two
to three years to ensure that shipping
reaches IMO2030. LNG can deliver this
progress. However, there is no doubt
that shipping should weigh up the pros
and cons of other future fuels such
as methanol, biofuels and nuclear,
which should not be immediately ruled
out. Hydrogen and ammonia have
their positives, but come with notable
technical challenges.
Right now, we must work with
what we have got. This will involve
embracing cutting-edge digital
technologies that can offer shipping
immediate GHG reductions now.
Shipping’s decarbonisation efforts must
also be underpinned by regulation that
encourages investment in low-carbon,
carbon-neutral and carbon-free fuels,
while creating a level playing field for
the sector.
Shipping is indispensable and will
cement its importance as we enter
the “new-normal”. With shipping
responsible for the flow of 80% of the
volume of global trade, providing the
energy, food, and consumer goods
we all need, the world is depending
on us to get this right by securing a
sustainable, decarbonised future.
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Bolstering barnacles,
or how the pandemic
became the
crustaceans’ real
estate agent — an
examination of
the effects an idle
fleet can have on
efficiency

BIOFOULING IN THE
TIME OF COVID-19

Markus Hoffmann,
Technical Director,
I-Tech AB

While the covid-19 pandemic has put many
parts of the industry in “time-out” mode,
the same can’t be said for biofouling.
For the thousands of marine species
that like to make ship hulls their home,
the global pandemic has no limiting
effect. In fact, for those organisms who
can only attach to ships when they are
idle, such as barnacles, the housing
market is booming.
With many shipowners and operators’
ships lying idle for extended periods in
2020 so far, any biofouling accumulation on
the hull will bring significant risk to future
earning potential when the ship returns to
active service.
For example, the humble barnacle has
a particularly damaging impact on ship
fuel consumption or speed. Their volcanoshaped, hard outer shell creates great
turbulence across the hull surface when a
ship travels through water. This means that
this is a creature that you don’t want to be
stuck to your ship’s hull when it returns to
active service post-pandemic.
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The passenger vessel sectors are very
much suffering from the negative impacts
of the global pandemic, with demand
diminished due to a myriad of regionally
enforced travel restrictions. The result is
thousands of passenger ships being sat
at anchor in coastal areas, many of which
exposed to high densities of barnacle larvae
and other marine organisms waiting to
colonise any submerged surface.
As the industry sailed into the spring
months of 2020, we saw some sectors
impacted in significantly different ways.
The collapse in demand for aviation fuel,
diesel and petrol pushed tanker charterers
to secure tonnage for use as floating
storage for surplus oil and oil products as
land-based storage became overwhelmed
and traders looked to lock in prices. This
means that a great number of tankers sat
at anchor for long periods operating as
offshore storage predominantly in
coastal regions.
As we progressed through the summer
and into autumn months, tankers are
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Selektope activates hyper-mobile behaviour in barnacle larvae, which prevents them from attaching themselves to the hull and niche areas

still being used as floating storage.
However, for these static tankers,
barnacle fouling accumulation on the
hull will be likely, which will erode
profit margins when they return to
normal service.
Widescale falling demand for
container transport space in east Asia,
India and the Middle East has forced
many major container vessels to
announce void sailings and suspend
services, causing many container ships
to remain static.
The average idle container tonnage
throughout the spring months was
around the 10% mark, with some
fleets reporting nearly a third of their
tonnage was as sat idle. Like tankers,
they too are at great risk of barnacle
fouling, like many of their fellow
merchant ships in the global fleet who
are on a short hiatus.
Furthermore, following dire
economic warnings from the
International Maritime Organization
on global growth potential, shipping
brokerage Clarksons predicted that
global seaborne trade may reduce
by as much as 5% through 2020,
the biggest contraction for 35 years.
Consequently, there is real potential
that ships may not face a short hiatus
— they may be forced to be idle and
at great risk from barnacle fouling for
much longer.
The worrying level of idle vessels
that we have seen in 2020 so far
presents a worrying picture for the
shipping industry, particularly for

what lurks below the waterline. For
the antifouling coatings sector, long
idle times and warm lay-up situations
have raised significant concerns as
to whether owners are using
antifouling coatings that ensure their
vessels are being protected for any
circumstances.

BIOFOULING IS AN
AGE-OLD ISSUE

For as long as ships have been at sea,
they have acted as a magnet for marine
life. Whether it be hard (shell-forming
creatures such as barnacles) or micro
(slime made up of bacteria and algae),
even very low biofouling coverage on
the hull increases hydrodynamic drag
(frictional resistance) as a ship moves
through the water.
A hull fouled with shell-forming
creatures results in the greatest
increase in frictional resistance. This
makes barnacles the key culprit behind
significant hikes in excessive fuel
consumption from decreased
hull performance.
One commonly cited metric in the
antifouling coatings industry hails from
a 2007 study by Michael P. Schultz1,
which states: “A vessel travelling at 15
knots with a ‘small amount of fouling
or weeds’ would require 34% more
engine power to maintain a speed of
15 knots, whereas a vessel going at 30
knots with the same amount of fouling
will require 22% more power to keep
its speed.” Although this particular
study was for a naval frigate, the

statistics can be applied to ocean-going
cargo ships alike.
As well as yielding penalties
in terms of performance, fuel
consumption and emissions, having
a fouled hull presents greater OPEX
expense through the frequent need for
hull cleaning services. Furthermore,
given that hull biofouling has been
identified by the IMO as being a vector
for the spread of invasive aquatic
species (IAS) between different
ecosystems with great risk to local
biodiversity, a vessel with a heavily
fouled hull can be denied entry from
certain regional ports until the hull is
clear of biological hitchhikers.
Countries such as New Zealand are
already taking a hard-line approach
to the fouling condition of hulls. In
time, we expect this attitude to spread,
spurred on by the establishment of the
GloFouling project by the IMO in 2017.
Universal antifouling regulations
combating IAS could place owners
at risk if they lost sight of fouling
accumulation on their vessels,
therefore presenting a major
commercial risk.

AN ALARMING SNAPSHOT
OF BARNACLE FOULING

Despite the threat biofouling has to
the commercial integrity of vessels,
there has been very little data that
provides a snapshot of the scale of the
issue. Ship operators and managers
will know very well reduced hull
optimisation hits the profit margins of
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each vessel they operate, but a sense
of the wider picture still eludes the
shipping industry.
To inform the industry of the
true scale of the issue, I-Tech AB
commissioned UK marine coatings
consultants Safinah Group to analyse
hull inspection data gathered from
dry dock inspections over a four-year
period between 2015 and 2019.
The 249-ship sample that included
all vessel types with a wide range of
trading activity, coated with biocidal
and foul release coatings of different
grades and generations.
Following the analysis of the
drydocking data, it was found that
every vessel surveyed had some level
of hard fouling and 44% of vessels
had more than 10% of underwater hull
fouling coverage on the hull. According
to marine coatings experts, a hull that
has up to 5% of hull fouling coverage
is considered to be good, 10% is
considered “acceptable” and anything
over 10% is considered “unacceptable”.
Therefore, the findings of this
significant research translates into
the assumption that just under half
of the vessels in the global fleet have
been operating with unacceptable
fouling levels. For the remaining
vessels surveyed, approximately 25%
of vessels had between 10-30% of hard
fouling coverage on the hull, and the
other 10% of vessels had between 4080% of hard coverage.
This analysis drew on data from
inspections that had taken place at a
time when the industry was not facing
any major form of disruption on a scale
like we have encountered in 2020.
Should this hull inspection survey
exercise be repeated, I-Tech anticipates
that the 44% figure of unacceptable
fouling would be much higher.

THE CONSEQUENCES OF
UNACCEPTABLE FOULING

Factoring in data found in a 2011
study by Schultz et al2 on the ship-level
costs of biofouling, our study findings
should serve as a strong reminder
to the industry that barnacle fouling
needs to have great consideration
as a factor that can erode profits and
increase emissions.
Based on this data, we estimate
conservatively that this means the

global shipping fleet is producing an
excess of at least 110 million tonnes of
carbon emissions per year.
Furthermore, barnacle fouling is
estimated to account for an additional
US$6bn spent on fuel per year for
the global commercial fleet. The true
figure is likely to be higher, as this is
a conservative calculation based on
today’s relatively low fuel prices and
only assumes a 10% coverage of hard
fouling on 40% of the fleet.
Increased bunker fuel prices, a
greater number of regulatory penalties
and higher coating preservation
costs can all combine to prevent a
lethal trinity of commercial hits that
could significantly derail a vessel’s
commercial prospects.
Although the impact of the
covid-19 outbreak on the shipping
industry has been alarming, it must
not derail the plans for decarbonisation
and achieving the IMO 2050 carbon
reductions targets. With at least
110 million tonnes of carbon hanging
over the industry, tackling biofouling
at vessel and fleet-level should be
a vital step taken in any
decarbonisation strategy.

ON THE FRONTLINE OF
BIOFOULING PREVENTION

In short, no silver bullet exists for
biofouling prevention. However,
innovation is rife in the marine
coatings sector, which is seen as being
on the frontline in the fight against
preventing biofouling.
The chemistry behind antifouling
coatings may be complex, but one
thing that is simple to understand is
that yesterday’s antifouling coatings
are not going to protect ship hulls
against the biofouling challenge of
tomorrow — especially in the face of
unexpected long idle periods and
vessels increasingly sailing in
biofouling hotspots of tropical and
sub-tropical waters.
The urgent need for technology that
adds superior barnacle-deterring
capability to any antifouling coating
without impacting the coating
formulation in any way led to the
development of Selektope, an
organic, non-metal active paint
additive that is relatively unique
compared to the traditional biocides
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that are currently found in many
marine paints.
Through natural receptor
stimulation, Selektope activates hypermobile behaviour in barnacle larvae,
which prevents them from attaching
themselves to the hull and niche areas.
The effect is temporary while they are
near the coated surface and ultimately
leaves them unharmed. When used
in antifouling paints, all ship types
can remain idle or at low speeds for
extended periods, even in extreme
barnacle fouling conditions.

BIOFOULING BEYOND 2020

The opening months of 2020 have
provided some of the most challenging
times for the international shipping
industry to date and there are signs
that the biofouling risk to vessels is
being significantly exacerbated.
To help vessels ensure that
commercial prospects are not
harmed, and biofouling does not
derail decarbonisation, there are
ways for owners to be proactive to
ensure they are not falling in the
“unacceptable” bracket.
The first step requires engagement
in close dialogue with yards and
coatings manufacturers and gaining a
greater awareness of the antifouling
technology that is currently being
deployed on their vessels.
A key area for them to examine
is the idle-period guarantees. Long
idle periods are a challenge for foulrelease and biocidal coatings, so most
antifouling products will offer 14-21day guarantees.
However, given the conditions
we’ve seen lately, owners should be
considering 30-day periods. Longer
guarantees do come at a premium
but given the cocktail of commercial
penalties presented by fouling, owners
will need to consider carefully how
to insure against the commercial risk
of fouling.

Schultz, Effects of coating roughness
and biofouling on ship resistance and
powering, Biofouling 2007
2
Schultz et al, Economic impact of
biofouling on a naval surface ship,
Biofouling 2011
1
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The 31 December
2020 regulatory
deadline for
Inventory of
Hazardous Materials
requirements may
be fast approaching,
but it’s not the end
of the story — far
from it

COMPLIANCE
IS JUST THE
BEGINNING

Jennifer Riley-James,
Senior ship recycling
Specialist and
Product Manager,
Lloyd’s Register

The end of year deadline for compliance is
hardly breaking news — regulations have
been around since 2009, with the formal
adoption of the IMO Hong Kong Convention
for the Safe and Environmentally Sound
Recycling of Ships (HKC).
However, it’s only in recent years,
with the phased entry of the 2013 EU
Ship Recycling Regulation (SRR), that
shipowners have really started engaging
with the task of Inventory of Hazardous
Materials (IHM) compilation en masse.
With many well on the way to compiling
their IHM’s to gain certification ahead of
the deadline, the focus is shifting to how
best to implement ongoing maintenance.
These are, after all, documents that
stay with ships throughout their
operational lifetime.
It is, therefore, important to keep them
up-to-date. Not only to ensure compliance
but because a comprehensively compiled

document minimises risks and potential
liabilities and does much to enhance the
safety of ships’ crews in the longer term.
With so much else to occupy minds
(and resources) in the marine industry,
keeping this maintenance process simple
is essential. Staying consistent — by using
the same user-friendly IHM template across
your fleet — is a great starting point.

HOW LR CAN HELP

Here, Lloyd’s Register (LR) can help by
providing a standard, editable PDF that can
be updated as many times as needed and
easily stored/transferred due to its small
file size. This takes care of the need to
quickly update the IHM if any items onboard
(which are, or could be, part of the ship’s
structure or fitted equipment) are added,
removed or replaced.
These updates should be based on
information from a completed Material
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Declaration (MD) and Supplier
Declaration of Conformity (SDoC),
requested from the supplier.
To streamline this process, LR also
offers carefully designed templates
for these documents as part of our
service — ensuring a simple and
consistent approach for you and
your suppliers.

MISSION CRITICAL

It is also worth noting that the
request for your suppliers to
complete an MD and SDoC should
be included specifically in your

PROCUREMENT
POLICIES

A procurement policy should
ideally:
» Request any items supplied to
the ship are accompanied by
a completed MD and SDoC as
per Resolution MEPC. 269(68)
– 2015 Guidelines for the
Development of the Inventory
of Hazardous Materials and the
EMSA best practice guidance.
» Make explicit reference to:
— Resolution MEPC.269(68)
– 2015 Guidelines for the
Development of the Inventory
of Hazardous Materials to
cover HKC.
— Regulation (EU) no 1257/2013
if inclusion of EU SRR hazards
is required.
» The policy should preferably
cover the hazards listed in both
Appendix I and II of HKC and
Annex I and II of EU SRR.
Note: a blanket statement included
generically in your procurement
policy stating that hazards must be
restricted is not likely to be enough
to meet IMO and EU requirements
for IHM ongoing maintenance.

“Taking advantage
of best practices
and using the best
available tools
really will have a
positive impact”

IHM INTEGRATION INTO
SAFETY MANAGEMENT
SYSTEMS

While implementation depends
on the systems already in place
for managing paperwork onboard
vessels, our best practice advice
is to integrate your new IHM
maintenance process into Safety
Management Systems by:
» Designating a person
responsible for maintaining and
updating the Inventory (this
person may be employed ashore
or on board).
» Ensuring the designated person
has appropriate training,
qualifications, knowledge and
experience to perform their
respective duties.
» Ensuring the designated person
establishes and supervises a
system to ensure the necessary
updating of the Inventory in
the event of new installation
for any hazards present above
the defined threshold values,
and maintains the Inventory
including dates of changes or
new deleted entries based on
information provided in the
supplied MD and SDoC.
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procurement policies. With IHM
maintenance truly mission critical
and consistency the simplest way to
make it happen, taking advantage
of best practices and using the best
available tools really will have a
positive impact.

SMOOTHER PROCESS

Ensuring conformity with the
legislative requirements becomes a
swift and straightforward task and
helps ensure a smoother process
when certification is renewed every
five years.

MATERIAL
DECLARATIONS
AND SUPPLIER
DECLARATIONS OF
CONFORMITY

» MDs and SDoCs are required
to be collected for all items
brought onboard the ship that
will or could be part of the ships
structure and fitted equipment
— even if they contain no
hazardous materials. The
IHM is all about building up a
chain of positive and negative
statements about what is
onboard your ship, to facilitate
safe and environmentally
sound recycling at the end of
operational life.
» Unique MD and SDoC should be
requested for each individual
equipment type brought
onboard the ship.
» Multiple units of the same piece
of equipment can be covered
under a single MD and SDoC.
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ENERGY STORAGE

Battery packs are
offering more
efficient storage in
smaller packages,
but safety must
also be a strong
consideration in
the development
of energy storage
solutions, too

CELL BLOCK
ARCHITECTURE

Brent Perry, CEO,
Sterling PBES Energy
Solutions (SPBES)

Decarbonisation is driving the next step
change for the maritime industry. Everyone
knows that change is coming, but few can
confidently tell you what that change will
look like.
Technologically speaking, several low- or
zero-carbon propulsion solutions are close
to being commercially viable, but practical
and political barriers remain; the supply
chain for alternative fuels is not yet in place,
while regulators and investors still ponder
their next steps in how to meet green
standards, targets, and regulations.
Several new fuels and propulsion systems
are competing to be the future industry
standard. Many of the new fuels seem
relatively evenly matched, representing
comparable logistical, technological, and
financial challenges for shipowners.
Despite this uncertainty about which of
these fuels may end up in the lead, there is
one thing shipowners can be sure about: all
of these new fuels can benefit from the use
of energy storage to hybridise their systems.
We believe that all commercial ships will

have a battery room to either provide power
to the engines or optimise other energy
solutions in the near future. Recent projects,
including the installation of a 600kWh
battery on the Maersk Cape Town and the
construction of the zero-emission hybrid
container ship the Yara Birkeland, show that
energy storage technology is viable today at
the appropriate scale.
For smaller vessels, this zero-emission
future is already being realised with battery
technologies, and growth in adoption
has been notable across the industry.
Classification Society DNV-GL recently said
that it averaged one new battery project
contract per week, while the total number of
battery or hybrid vessels recently exceeded
the number of LNG-propelled vessels in the
global fleet, predominantly driven by growth
in the number of smaller vessels.
Although it is the case for many smaller
vessel types, the main advantage of energy
storage does not necessarily lie in meeting
a vessel’s entire propulsion needs. However,
for a much wider segment of the industry,
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energy storage delivers value by
ensuring engines can run at their most
efficient power settings at all times,
which makes a range of alternative
fuels far more feasible, effectively
unlocking the potential of these new
green technologies.
The scalability and flexibility
of Energy Storage Systems (ESS)
represent the key factors driving
this transformation. Shipowners are
taking advantage of this today and,
for smaller vessels, simple yet robust
systems are delivering a compelling
return on investment today. Hybrid
systems are having a similar impact,
dramatically cutting fuel costs for
larger or longer-range vessels, while
battery solutions are gaining traction in
the containership and tanker markets
for auxiliary power supplies and
cold ironing.
Owners of near shore and
passenger vessels especially can take
advantage of other benefits. Electric
propulsion delivers fewer vibrations,
less noise, and no NOx or SOx
emissions as legislators continue to
regulate these areas.
It is in this context that the energy
storage industry is expected to grow
over the coming years. We are currently
in a critical stage for the industry as ESS
solutions are proving their value in an
increasing number of vessel types and
showing how important they are to the
industry’s future.
Given that the maritime industry is
at a crucial tipping point, it is essential
that the energy storage systems we
use set a high standard and build a
foundation that is safe, delivers value
for money, and ultimately, provides the
results owners need.

AN ESS MUST BE
DESIGNED HOLISTICALLY

Lithium-ion cells make up the core of
a modern ESS, residing deep inside
the system’s architecture. These cells
deliver ever-increasing lifespans and
performance, but the most prominent
risk inherent with this technology is
thermal runaway.
Thermal runaway is a chain reaction,
caused by abused, damaged or faulty
lithium-ion cells. The damaged cells
heat up, releasing toxic, flammable

gases. Lithium-ion cells may create
very high temperatures that in turn
damage other surrounding cells in the
same way. Unmitigated, they create a
chain reaction that will consume the
entire battery, each cell adding energy
and temperature to the fire.
As a marine battery system (or any
industrial battery system) uses many
banks of cells to deliver appropriate
amounts of power, this could lead to
disaster and even the loss of a vessel.
There is always a small possibility
that an undetectable manufacturing
defect in a cell could trigger this
reaction in a new battery, but the
likelihood of a fault is increased as a
battery ages and degrades through
normal use. In other cases, abuse
may occur and may include over or
under charging, physical damage, or
overheating in any part of the cell. All
of these factors combine to shorten the
lifespan at best or, at worst, cause a
thermal event.
Manufacturers need to be clear
about the significance of these risks
and how they should be managed,
including through new and innovative
ESS design. While the risk of thermal
runaway is remote, the consequences
can be devastating.
An ESS must be designed
holistically from the ground up, with
every aspect working together to
mitigate these risks as well as deliver
efficiency. While the cells themselves
are vitally important and are where
safe design begins, they are only the
beginning. Safety system design must
be integrated into the very core of the
battery design.
Cell level cooling, integrated venting
and thermal barrier technology must
be designed to work together as a
whole. There are no shortcuts in
lithium-ion battery safety, especially at
the size and scale of marine systems.
Safety systems are vital and should
not be designed or sold as though they
were optional add-ons.
Integrated safety design must start
with cell-level cooling. Efficient cooling
at the cell level reduces the risk of a
cell failing in a way that could lead to
thermal runaway and it can also slow
or stop a cell that has been damaged
from initiating a chain reaction. By far
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the most effective solution is integrated
liquid cooling and in the SPBES system,
this is called CellCool integrated
liquid cooling.
Integrated cell-level liquid cooling
allows for the whole of all of the cells
to be kept at a uniform temperature
and allows for more responsive
cooling. This uniform temperature
control removes “hot spots” on the
cells, which degrade the cells and over
time cause premature failure.
A cell-level cooling system is also
able to stop thermal runaway before it
starts. Fast and responsive, CellCool’s
extreme cooling can be increased
instantly if a temperature spike is
detected in any cell and has been
proven able to remove more thermal
energy than may be produced.
Third-party validated safety tests
have shown that this can prevent
whole banks of cells entering thermal
runaway, further reducing the risk of
disaster. The battery avoids the chain
reaction of thermal runaway and
maintains operational temperature
parameters. We can comfortably say
the system is able to prevent thermal
runaway, and has done so without
failure, in all product testing we have
undertaken to date.
However, there are cooling systems
on the market today that are designed
to be sold separately, as add-on
systems. Without the “integrated
system” design that is required, it
is impossible to cool the insides of
the cells uniformly. Similarly, air
cooling systems are unable to provide
cooling responsive enough to stop
a runaway incident — they require
3,500 times more air-flow volume to
achieve the same heat removal and
expensive HVAC system upgrades are
also required.
No matter how well a manufacturer
is able to cut risk through integrated
design of the cooling systems, there
will always be a small risk of cell
manufacturing defects or catastrophic
failure from accidental damage.
Other systems must be embedded
seamlessly into the design to ensure
that such a failure will not put a crew
or vessel in danger.
These final layers of safety must
be added in the form of system

60

monitoring, internal thermal barriers
between cells (that further help
prevent a chain reaction from
spreading) and direct venting
mechanisms that remove toxic,
flammable gases if any cell failure
were to occur.
Such venting mechanisms remove
flammable and toxic gases from
the battery, preventing them from
entering the machinery room. Not
only does a directly vented battery
reduce explosion risk, it also allows
emergency and service personnel to
re-enter and secure the affected areas
far sooner than an unvented system
or one that relies upon power sources
that may be impacted by an emergency
shut down.
Despite the clear need for venting
mechanisms to work seamlessly
with other safety systems, they are
often not integrated with the ESS
design. This venting system must be
explosion-proof and designed to work
regardless of how other parameters
have been set by crew. This means it
must be provided alongside specialised
control units and architecturally it must
vent the gas to an appropriately safe
environment such as the exterior of
the vessel.

ENERGY STORAGE

class societies recommend expensive
additional systems just to make the
ship safe.
Further compounding the costs
associated with safety as add-on, the
poor cooling delivered by air-cooled or
so-called chiller plate design delivers
poor performance. Fully integrated
cooling increases efficiency to such
a degree that an ESS can operate at
an average continuous rate of 300%,
meaning that a design requiring 1MW
can be met with a 333kWh battery. This
enables the customer to install smaller,
lighter, and far lower cost batteries to
meet the mission’s performance and
lifespan requirements.
New innovations such as SPBES’s
CellSwap technology increase value
further by reducing the need for
full-system replacements. Instead,
CellSwap allows for individual cells to
be replaced at the end of a cell’s life.
This maintenance can be performed
while the vessel is in service or on
scheduled maintenance intervals,
reducing downtime. As only the cells are
replaced, the vessel owner only pays for
the cells and the service to install them.
Shipowners utilising CellSwap are

also able to benefit from relentless
progress and advances in battery
cell technologies. Battery science
is delivering ever-more incredible
cells, constantly finding new ways of
storing and delivering more power in
smaller units and improving safety
and lifespan.
A cell replaced after five years
will have benefited from five years
of technological development
and innovation.
The value that energy storage
represents for shipowners is already
proven. There are countless fully
and hybrid electric vessels today and
the need for energy storage will only
increase as new fuels are adopted for
large ships.
The future of shipping will require
energy storage, but suppliers must
be upfront about costs and capability.
Failing to offer the most efficient,
safest ESS or offering systems with
hidden incremental costs will damage
trust between suppliers and system
integrators, naval architects, and
shipowners — and in the long run will
only serve to put a greener, lower-cost
maritime future at risk.

INFLATED PRICES WILL
DAMAGE THE INDUSTRY

Selling an ESS piece by piece is less
safe and also leads to higher prices
for operators. This comes in the form
of hidden incremental costs as well as
efficiency losses.
An ESS cannot safely function
without the critical parts that are
so often sold separately. Securing
these parts piecemeal and checking
compatibility leads to added costs,
both in terms of administration and of
system hard cost.
Where offering core parts separately
allows for suppliers to artificially lower
prices and meet lower cost per kWh
standards as set by some onshore
industries, it also leaves a bitter taste
in a purchaser’s mouth when the
hidden costs of vital safety systems are
factored in after the fact.
Too many companies have told
me stories of obtaining system
quotations only to have regulators or

Prices on the rise
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Covid-19 is a catalyst
for technology
to enhance the
capabilities for all
those connected
with life at sea

AUTOMATION, AI
AND AUTONOMY

James Fanshawe,
CBE MNI, Chairman
of the UK’s Maritime
Autonomous Systems
Regulatory Working
Group

Many things have changed in 2020 as we
find ourselves confronted with the fallout
from the covid-19 pandemic. We have all
had to examine and adapt our working
practices to ensure that we limit the
spread of the virus and keep each other
safe. Collectively, we have had to learn
what lockdown means without precedent
or warning.
This situation has affected us all, but
the change in daily routine has been more
palpable for those of us working ashore.
Afloat, as ships have continued to move
around the globe, there have been separate
issues to address, notably with crew
movements, not to mention virus control in
cruise ships.
Ashore, we have had to be innovative
about extracting and managing the
information we need to maintain our
professional services with fewer people on
whom to call. We are relying on our laptops
and home broadband, without direct access
to our many office IT systems or the ability to
physically interact with colleagues and our
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global networks. Video systems are just not
the same!
Lockdown reminds me of being at sea
years ago. Communications were extremely
limited. When we left the jetty, we were left
without access to those who might support
and advise us. We waited with bated breath
for the Mufax to give us a grainy weather
chart and days would pass without updating
the ship’s position while the stars and sun
remained blanketed behind clouds. Flipping
the coin, shore-side authorities had to wait
to receive information from the high seas.
These days, we expect and demand the
instant exchange of data; it has become the
lifeblood of maritime business.
So, what will covid-19 change? Will we
carry on as before or is this a real chance to
move forward and embrace the opportunities
that technology offers for automation,
artificial intelligence and, in some cases, the
development of autonomous vessels?
There is no single answer to that question.
It will depend on a myriad of factors: types
of vessels; their ages; the nature of their
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operations; the areas in which they
sail; their hull and machinery; and the
human element. We should not ignore
the fact that the following incidents
occurred globally between 2015 and
2019: 2,734 hull and machinery damage,
1,817 Collisions, 1,663 Wrecked or
Stranded, 1,084 Contacts, 903 Fires/
Explosions, 344 Founded, 26 War Loss/
Hostilities and 3 crew members missing.
The overall desire to improve safety and
become more efficient has never been
more relevant and we must find ways to
achieve this.
There is growing evidence to
suggest that life will be different, but
is this because we feel it should be,
and will it actually happen? Matching
expectations with reality will be tricky
and will require strong leadership to
adapt to the real and perceived desire
for change. Many will return to their
offices refreshed, having had time to
think, research and plan — so often
a missing component in our working
lives. Some will acknowledge the
benefits of spending more time in their
home environments. Others will be
leaping at the chance to revert to their
old routines. The transition back may

AUTOMATION

be more difficult than imagined as we
re embrace freedom of movement.
While it might appear that not
much has been achieved in the past
few months, the pace of technology
has not been noticeably slowed down
by the pandemic. Many companies,
particularly small- and medium-sized
enterprises, have been quietly going
about their business and will be poised
to spring forward once the tethers
have been removed. In fact, there may
well be a surge of new technologies
that may have to be kept in check to
ensure optimal integration into existing
maritime systems.
Either way, there is a real
opportunity to advance automation, AI
and autonomy in the maritime sector,
while reducing emissions to meet the
stringent new target figures. This will
affect all ships, and Uncrewed Ships
will be a part of this process. It would
be a good outcome for covid-19 to have
acted as a catalyst for people to review
their thoughts and return to work
with renewed enthusiasm to make
life at sea safer and to let technology
enhance the capabilities for all those
connected with life at sea.

MOVING FORWARD

Despite recent challenges,
the decade ahead will be
transformational as shipping
harnesses digitalisation and
the drive to decarbonise.
There is an enormous need
for suitable fuel and emission
reduction technologies.
When combined with
autonomous technologies, they
will help the industry move
towards meeting the IMO 2050
greenhouse gas reduction
targets, as well as enhancing
operational efficiencies and
making life at sea safer.
Lloyds Register is particularly
interested in the outcome of
the Short Sea Shipping project
being led by the Anglo Belgian
Shipping Company, as it will
be beneficial to have more
solutions and products
available that the industry
regards as promising and viable
environmental and autonomous
technological solutions.
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REGULATION

As the number of
NOx emission control
areas is about to
expand, shipowners
and operators
need to plan for
every eventuality
that may occur
— including the
failure of a selective
catalytic reduction in
controlled regions

WHY CAREFUL
PLANNING IS KEY

Paul Andrew,
Senior Loss Prevention
Officer at West
P&I Club

As we get a better understanding of the public
health risks associated with airborne nitrous
oxides (NOx), governments globally are acting
to mitigate the effects of NOx emissions on
coastal communities through increased
regulation. Shipowners, in turn, must navigate
an increasingly complex and ever-evolving
regulatory landscape, stemming from
MARPOL Annex VI, Regulation 13.
The regulations split ships into three tiers:
Tier I covers ships built after 1 January 2000;
Tier II covers ships built after 1 January
2011; and Tier III covers ships built after
1 January 2016. Different and progressively
more stringent emission-to-power output
standards are set, based on engine size, for
each of these tiers within a NOx Emissions
Control Area (ECA).
The number of NOx ECAs has expanded
since the North American and Caribbean
Sea NOx ECAs came into effect in 2016.
China has created two domestic ECAs, one of
which — the Chinese National Domestic ECA,
covering the Pearl River Delta, the Yangtze
River Delta and the Bohai-Rim Area including
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Beijing, Tianjin and Hebei — regulates
NOx emissions.
A further two additional NOx ECAs are
set to come into effect on 1 January 2021, in
the North Sea and the Baltic Sea, with more
likely to follow. For these areas, the Tier III
standard will be enforced against vessels
whose keels are laid on or after 1 January
2021. National governments are seeing
the benefits of controlling NOx emissions,
evidenced by tightened on-land regulations,
and are encouraged by the success of ECAs
in other coastal regions.

TIER III COMPLIANCE TODAY

Qualifying vessels that travel through
an ECA today require an approved
Selective Catalytic Reduction (SCR)
system that is operational and turned on.
These SCR systems work by injecting a
reducing agent into the exhaust system
at relatively low temperatures, creating
a reaction between the NOx particles and
the reagent, and resulting in the release
of nitrogen and water.
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the Baltic Sea or North Sea ECAs and
move qualifying ships to other routes.

NON-COMPLIANCE FROM AN
INSURANCE PERSPECTIVE

Some systems use ammonia, much
like the on-land systems utilised in
many power generation operations
across the globe. However, most use
a 45% concentration solution of urea
as the reducing agent — which has
the added advantage of being more
stable and can be stored in normal
atmospheric tanks.
Approval from flag states and
classification societies is granted to
SCR systems when emission-to-power
requirement specifications, based on
engine type and construction date, are
verified and met. So long as no critical
or listed part in either the SCR or the
engine is changed during the retrofit,
the whole system will be viewed as
compliant when complete.
Clearly, there is a geographic
component to the challenge that
shipowners face. The Baltic Sea and
North Sea will be the first NOx ECAs in
Europe when they come into effect on
1 January 2021. For some shipowners,
SCR systems and Tier III compliance
will be a new point of negotiation when
concluding shipbuilding contracts.
Some shipowners may decide to
assign older tonnage to these areas
to comply with the regulations, while
some may have signed contracts for
newbuilds that will now require an
additional system fitted. Owners of
these ships are tasked with either
finding and fitting a compliant system
before the deadline, identifying new
routes or selling ships.
Achieving this is complicated by

other pressing global concerns. With
several recent regulatory changes in
other areas, as well as the covid-19
crisis, shipyards are expecting an
increase in demand for berths while
operating on reduced capacity.

“Supply is of
critical importance
going forward and
shipowners and
managers need to
be doubly vigilant
about maintaining
a reliable supply”
However, there will still be a
significant number of qualifying vessels
that will have no need to install an
SCR system, not trading within the
Americas, Baltic or North Sea, or
entering the Chinese National Domestic
ECA. A well-organised shipowner
should be able to redeploy older nonqualifying tonnage to routes that enter

While regulations are clear and serious
SCR system failures rare, operational
concerns become apparent. This is
manifested in the unstable global
logistics chain for the primary reagent,
urea. Supply is of critical importance
going forward and, with the limited
availability and relative scarcity of this
reagent, shipowners and managers
need to be doubly vigilant about
maintaining a reliable supply and
ensuring tanks are regularly filled.
In the event that a vessel owner
does all that they reasonably can to
secure a reagent, but is unable to do
so, a P&I Club may be able to cover
expenses. Poor planning or misoperation, however, are not exceptional
circumstances, are not likely to
be covered and could lead, if not
compliant, to the inability of a vessel to
enter or trade in an ECA.

THE IMPORTANCE
OF PLANNING

Thorough planning is key for operators
over the coming months. This includes
ensuring that routes that are affected
by the new ECAs coming into force
are identified well ahead of
implementation and ensuring that
ships have fitted appropriate SCR
systems if necessary.
Selecting alternative routes or
securing retrofits may represent
a serious challenge for some
shipowners. As a significant number
of SCR systems are expected to be
purchased at a time where shipyards
are facing higher demand and lower
capacity, owners need to make sure
that they are clear today about how
they intend to be compliant for the
1 January deadline or risk costly
layups and delays.
This planning extends to well after
the new regulations are in force. As
we have seen in the North American
ECAs, shipowners, operators, and
ship managers must ensure significant
redundancy in reagent supply to
shield themselves from risk. Good
preparation is vital for shipowners,
both to cut costs and reduce exposure.
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MORE THAN
TECHNOLOGY
Enabling new ways of guaranteeing your
fleet’s performance and ultimately,
your bottom line.

