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Ice Load Monitoring Systems are becoming increasingly important as a way of mitigating risks in ice.
Merely specifying a system is, however, not enough. It
needs to be set up properly and calibrated, which was
done for RRS Sir David Attenborough during ice trials
in Antarctica at the beginning of 2022. Photo courtesy
of British Antarctic Survey.
Read more about the trials and the calibration work
on page 8.
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Arctic Passion News
1 / 2022
Dear Reader,
This issue of Arctic Passion News highlights important development needs for the future. A commonly
agreed industry target is to achieve fossil-free shipping, with the first step being a strong emphasis on
reducing emissions.
In order to minimize environmental impact,
we need to focus on multiple areas, not only fuel selection. Equally important is to lower energy demand.
Sustainable and economical use of high value clean
energy is essential for every application.
It is interesting to see
how over the past decades such a development has
taken huge steps. We compared icebreakers designed
and built in the 1970s with our most modern designs
and observed that a 70% reduction in emissions has
already been achieved.
Operational efficiency has increased with new hull
forms and the application of azimuthing propulsion.
But, if fossil-free targets are to be met, they will require
fossil-free energy sources. It is not possible to design
ships or icebreakers with a zero energy need.
The future of Arctic development
is changing. Our prediction is that the recent Russian
invasion in Ukraine will lead to a decline in Arctic
development in Russia. From the environmental aspect
this is positive, but unfortunately it slows down investments in technological advancements due to a reduced interest in industrial developments in the Arctic.

have included articles about recent tests in the Antarctic and cruises to the North Pole.
The horrible situation in Ukraine
touches us all and we at Aker Arctic extend our sympathies for the Ukrainian people.
Russia’s military attack on Ukraine is not acceptable,
and we as a company must strictly follow all sanctions
set for Russian trade. Aker Arctic will not begin any
new projects for Russia, and operations in Russia are
suspended.
We have had long-term business relations globally
within all Arctic stakeholders. Development of Russian
Arctic maritime projects are now put on hold and wide
trade sanctions are set for ships and some key Russian
companies in our business area. This means a significant drawback for Arctic development in Russia but
will, on the other hand, likely bring more opportunities
in other polar regions.
Our support and contribution to help
Ukraine was carried out as Red Cross
donations from all of our employees
and the company management.
Sincerely yours,
Reko-Antti Suojanen
Managing Director

Nevertheless, there are other Arctic activities such as
research vessels, renewal of icebreaker fleets, and an
increasing interest in polar cruises, all of which call for
sustainable vessels and development. In this issue, we

Aker Arctic Technology, its employees and
management have donated € 39,000 to the
Red Cross for support of the Ukrainian people.
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Baltic Sea icebreaker sets new
benchmark
The new energy-efficient vessel for the Baltic Sea
represents a new generation of icebreakers. Utilizing the newest design tools and incorporating the
latest innovations has once again enabled Aker
Arctic to push modern icebreaking forward.
The final vessel design fulfils all operational specifications and performance demands in all kinds of Baltic
Sea ice conditions. In addition, it incorporates new
technology which improves energy efficiency in icebreaking tasks.
“Many of the innovations used in the 2016-built Polaris
have been developed further to achieve even higher
efficiency, anticipating future environmental regulations,” says Project Manager Maximilian Vocke from
Aker Arctic.
The challenging design project has been completed
successfully in close cooperation with the Swedish
Maritime Administration and the Finnish Transport
Infrastructure Agency.

Assistance tasks

and Finland. It is about 126 metres long and 28 metres
wide, with a design displacement of 15,400 tons. Commercial vessels up to Panamax size can be escorted by
widening a channel in ice with its azimuthing propulsion units turned outwards.
“We tested the channel widening on icebreaker Polaris
in winter 2021,” explains Tuomas Romu, naval architect
and chief designer of the IB2020 project at Aker Arctic.
“The flushing effect clears ice from the channel behind the icebreaker, reducing the need to tow smaller
vessels.
The new icebreaker is nevertheless equipped with a
specially-designed towing notch, tailored to fit the various bow forms of ships arriving in the Baltic Sea.

Power configuration
The diesel-electric hybrid power
plant consists of four
multi-fuel engines and
an energy storage system.
The main engines and their
associated auxiliary

The icebreaker is designed for Baltic Sea icebreaking
operations and escorting large commercial vessels
arriving at and departing from harbours in Sweden

The new icebreaker design for the Baltic Sea, representing a new generation of icebreakers, incorporates new
technology which improves energy efficiency in icebreaking tasks.
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systems have been divided into two engine rooms to
increase redundancy.
“The energy storage system (ESS) can be used to balance power variation, offering lower fuel consumption
and emissions. It can also be used while the icebreaker
is in waiting mode between icebreaking duties, for
instance, when there is not a high-power demand, ”
Romu says.

Development leap

The vessel has been designed with the possibility of using various fuel alternatives: hydrotreated vegetable oil
(HVO), liquified biogas (LBG), and, with modifications,
also fossil-free bio-methanol.

The icebreaker’s expected emissions are calculated
to be 70% lower than Atle-class vessels carrying out
the same icebreaking operations. Yet, the new icebreaker can perform much more, bringing icebreaking to an entirely new level.

“However, regardless of choice, it uses less fuel overall
for all its icebreaking tasks, compared to our reference
vessel,” Vocke highlights.
While the icebreaker is larger and more powerful than
the Atle-class icebreakers it will replace, it is also more
efficient, using less energy to perform the same duties
compared to the older generation of vessels. Technological advancements, such as a modern hull form,
propulsion system, and higher performance result
in increased efficiency in all possible ways.
“There has been a huge development leap,” says
Romu.

Innovative design tools

New design tools developed at Aker
Arctic in recent years have played an

The flushing effect for widening a channel in ice was
tested on icebreaker Polaris in winter 2021.

important part in the design. For instance, the hull
structure has been designed with the non-linear finite
element method developed by Structural Engineer
Ville Valtonen and his team.
Simulation tools for machinery systems combined with
life cycle costs (LCC) and life cycle assessment (LCA)
have been essential in evaluating costs and emissions
over the entire anticipated lifetime of fifty years. The
icebreaker’s expected emissions are calculated to be
70% lower than Atle-class vessels carrying out the same
icebreaking operations.
“Yet, the new icebreaker can perform much more,
bringing icebreaking to an entirely new level,” Vocke
underlines. “From a performance perspective, it will
be the best and strongest Baltic Sea icebreaker ever
built.”

Wide range of model tests

To ensure that the design meets all the stringent
requirements of the customers, a wide range of model tests was performed. Ice model tests, open water
performance tests, seakeeping tests and manoeuvring
tests confirmed that all obligations have been fulfilled.
Additionally, wind tunnel tests were carried out in Denmark to examine, for example, how wind conditions
affect the helicopter landing area.
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A supplementary close-towing test was completed in
the ice model test basin to investigate how the vessel
can manoeuvre while towing a large commercial vessel.
The results also confirmed this capability.

Plans forward

The tender design documentation is soon ready to be
sent out to shipyards to invite construction quotations.
An initial request for information was already completed in autumn 2021.

“I believe it has been a challenge to have two cooperating clients who wanted to participate actively in the
entire process,” Broström reflects. “However, Aker Arctic humbly responded to every change and demand in
order to perfect the design as our learning increased.”
“The final icebreaker design meets all our expectations
and will be efficient in escorting large commercial vessels arriving in the Baltic Sea, while lowering emissions
from icebreaking operations,” they add.

The cooperation agreement regarding icebreaker
design between the Swedish Maritime Administration
(SMA) and the Finnish Transport Infrastructure Agency
(FTIA) will change its form when the design project
is finalized, into a cooperation based on information
sharing. Sweden is hoping for a construction decision
by June 2022, to begin the acquisition process.
“If all goes according to plan, we hope to begin building the first icebreaker in 2023, with delivery in 2026,
and commissioning for the season 2026/27,” says Dan
Broström, project manager at SMA. “The following two
could be ready a year later.”

Technical details
of the Aker ARC 130 S design:
Length overall (incl. towing notch): about 126 m

Helena Orädd, project manager at FTIA, says that
Finland will follow the Swedish construction closely and
support SMA in the acquisition process.

Beam: 28 m

Meets expectations

Displacement at design draught: about 15400 t

Both Orädd and Broström are very pleased with the
final icebreaker design. “We have learned tremendously during the process, both from each other and from
Aker Arctic,” Orädd underlines. “Initially, we had a pile
of requirements which were translated into a design after a huge amount of work. First, we needed to understand the differences in Swedish and Finnish operations
and what implications this had for the icebreaker. Then
Aker Arctic developed the technical solutions.”
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Design draught: 8 m

Ice class: Polar Class 4 Icebreaker (+)
Power plant: multi-fuel hybrid diesel-electric;
four main generating sets
Propulsion system: three azimuthing propulsion units;
about 21 MW
Operational endurance and autonomy time:
28 days with 54 persons onboard

Close-coupled towing
in model scale

Close-coupled towing in real life. Photo courtesy of
Arctia Oy/ Tommy Berg.

A wide range of model tests was performed at various stages of the project to ensure that the design meets all
the stringent requirements.

The new Baltic Sea icebreaker design has been
verified in a wide variety of model tests. One of
these tests was completed in January 2022 in the
ice model test basin at Aker Arctic in Helsinki. The
aim was to investigate how well the vessel can
manoeuvre while towing a large commercial vessel, one of its important tasks in the future.
Close-coupled towing is a common way to escort commercial vessels in the Baltic Sea during winter and all
assistance icebreakers in this area are equipped with a
towing notch in the stern. (See article on page 14.)
For the test, the icebreaker model was equipped with a
scaled-down towing notch with rubber fenders, a wire
rope, and load sensors. An existing model of a commercial vessel was attached to the notch as in a real-life
setting.
“Manoeuvrability was demonstrated by zig-zagging
along the length of the basin,” Tuomas Romu explains.
“Icebreaking professionals with real-world towing experience observed the tests and shared their valuable
insight as the tests progressed.”

Propulsion alternatives tested

During the icebreaker concept comparison phase,
three different propulsion alternatives were evaluated
by towing the same cargo vessel with the same towing
notch in the same ice conditions. Test runs were done
in both unbroken level ice as well as in thick brash ice.
“As expected, the assistance tests demonstrated how
the icebreaker’s propulsion configuration has a large
impact on the manoeuvrability when towing another
vessel,” Romu adds. “In addition, some interesting
observations were made about the effect of the icebreaker’s hull form on the dynamics of the coupled
two-vessel system and the discussions with the experts
after the tests provided some new ideas.”
After selecting a triple-azimuth propulsion configuration for the new Baltic Sea assistance icebreaker, the
assistance tests were successfully repeated for the final
Aker ARC 130 S design.
“The assistance test set-up is a valuable addition to our
portfolio and can be considered in other escort icebreaker projects,” Romu says.
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RRS Sir David Attenborough
ice trials in Antarctica

Ice Load Monitoring Systems
are becoming increasingly important as a way of mitigating
risks in ice. Merely specifying a
system is, however, not enough.
It needs to be set up properly
and calibrated, which was done
for RRS Sir David Attenborough
during ice trials in Antarctica at
the beginning of 2022.
British Antarctic Survey, BAS, is a
U.K. governmental organisation,
delivering and enabling world-leading interdisciplinary research in
Antarctica and the Arctic, as well
as running five research stations
on the Antarctic mainland and
sub-Antarctic islands. Their two
ice-capable research vessels that
brought supplies and scientists to
and from Antarctica for many years
have been replaced with a new
state-of-the-art multipurpose polar
research ship, the RRS Sir David Attenborough, named after the British
broadcaster and natural historian.
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plane taking them from London via
Cape Verde to the Falkland Islands.
Once there, they stepped on-board
RRS Sir David Attenborough for
the three-day transit south to the
Antarctic Peninsula and onwards to
Case Corner on the English Coast
of Antarctica.

Two-tier trials
Teemu Heinonen, Sami Saarinen,
Jillian Adams and Rob Hindley
headed to Antarctica to perform the
ice trials of the new research vessel.

Ice trials in Antarctica

In January 2022, an Aker Arctic
team comprising Rob Hindley,
Jillian Adams, Teemu Heinonen and
Sami Saarinen headed to Antarctica
to perform the ice trials of the new
research vessel.
The trip began with a 14-day
quarantine in the UK to ensure that
everyone was safe to travel. After
being cleared, the group boarded a

The ice trials were conducted over
a period of ten days, in fjords along
the Antarctic Peninsula, the pack
ice in the Bellingshausen Sea and
the fast ice at Case Corner. They
consisted of two important parts:
Firstly, tests were carried out following a relatively standard set of Aker
Arctic procedures to ensure that the
vessel fulfils contractual specifications when performing in ice.
“The second part of the trials was
aimed at calibrating the ice load
monitoring system and, as a result,
refine the operational limitations
of the ship, which is something
new,” explains Rob Hindley, head

RRS Sir David Attenborough is a multipurpose polar research ship. It brings supplies to Antarctica and the sub-Antarctic
islands and conducts scientific research. Photo courtesy of BAS.

Calibration tests

The second part of the trials was
aimed at calibrating the ice load
monitoring system and, as a result,
refine the operational limitations
of the ship.

of machinery and structures at Aker
Arctic. “This will help the operator
understand what the ship is capable
of in ice conditions from a safety
point of view.”
The trials were performed along
the Antarctic Peninsula at a few
large bays with fast ice; ice that
is attached to the coast and not
moving. These are the ideal conditions for level ice tests because

there is a regular consistency of ice,
coming as close to a scientific test
as possible.

“After the first part, we moved over
to the tests for operational limitations, which was the more fascinating part,” continues Hindley. “We
wanted to do controlled manoeuvres in measured conditions with
the aim of getting the right trends
in terms of the response of the ship,
the ice load monitoring signals and
the forces we were measuring from
the hull, versus what manoeuvres
the ship was doing in ice. These
results will be used to build up the
practical operational envelope for
the ship.”

The standard ahead tests were
done in level ice with various power
levels to measure the resistance,
followed by turning tests in level ice
and other controlled manoeuvres.
The ship then went searching for
other ice conditions in the Bellingshausen Sea to evaluate the full
range of environmental conditions
expected for the ship’s service.

“After the fast ice tests for level
ice evaluation, we used the ice we
had broken up as a test area. We
also searched for other types of ice
conditions for turning tests, ahead
tests and manoeuvring, ranging
from close pack to open pack ice to
get a variety of ice conditions and
concentrations to test the ship in,”
Hindley says.

Aker Arctic team taking ice measurements for the trials.
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Meet
Rob Hindley

Hindley and his team are helping BAS to get the full potential out of the ship.

Rob is currently head of Machinery & Structures at Aker Arctic.
His role involves coordinating
machinery systems, structural,
and deck outfitting disciplines as
well as consultancy work supporting the practical application
of Arctic technology to new, and
often novel, ice-going ships. In
addition, Rob works in a project
management role for early concept and tender design projects
as well as acting as structures
discipline lead across the design
development process.
Previously Rob was global principal specialist for Arctic technology at Lloyd’s Register, where
he held overall technical authority for ice class, winterization
and implementation of the Polar
Code. This included an assignment representing IACS at the
IMO during the development of
the Polar Code. Rob has worked
in Canada, the UK, the Middle
East, and in South Korea in roles
involving ship surveying, classification rule development and
consultancy. He is a chartered
engineer and holds a master’s
degree in naval architecture
from Newcastle University, U.K.
He is currently undertaking postgraduate study at Aalto University with a focus on operational
risks for Arctic shipping.
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(..continues from the previous page)
The trials team also worked with the
crew to attempt to hit certain ice
floes at specific angles, so that the
hull contacted the ice where the ice
load sensors are located.
“Our aim was to artificially create
the worst types of manoeuvres and
measure the effects on the ship to
draw an upper limit, all within the
parameters of safety, naturally. All
of this will help to establish the operational limitations,” Hindley adds.

Propeller-ice interaction

Complementary to these tests,
Lloyd’s Register was also on-board
and had instrumented the two propulsion shaft lines with strain gauges to measure torque, thrust and
the shaft line dynamic response.
“This information supported the
performance testing and gave an
insight into the magnitude of the
load on the propeller indirectly
through the responses measured on
the propeller shaft,” Hindley says.
“Ice ridges and ice channels are
typically the worst conditions for
propellers.”

Ice load specifications

RRS Sir David Attenborough is not
an Aker Arctic-designed vessel.
However, during the design phase,

Rob Hindley helped BAS with their
Polar Code compliance and supported them on the ship specification review while working for his
previous employer, Lloyd’s Register.
After BAS decided on an ice load
monitoring system, Hindley teamed
up with Ville Valtonen from Aker
Arctic and continued to consult BAS
on the system development.
“Our work on this trip was the complementary side to the specification
and installation: to evaluate the
instrumentation when in ice, check
that it was giving reasonable results
and ensure that the data is usable
for the crew onboard,” Hindley
says.

Translating ice load data

RRS Sir David Attenborough is a
multipurpose research ship with
long transits in open water from
the UK to Antarctica and back. It
brings supplies to Antarctica and
the islands and conducts scientific
research.
“The ship is bigger than the two
previous vessels, more capable in
ice but with a different ice class.
The operator therefore needs to understand how cautious to be when
moving in ice areas. We are consequently translating the data from
the ice load monitoring system and
developing a set of operational lim-

In December 2022, a week of follow-up ice trials are planned, where direct ice loads on the propeller blades will be
measured. Photo courtesy of BAS.

itations and boundaries for the ship
to operate safely. This concerns the
whole package, including both the
hull and the propellers. It will help
the operator to understand how
hard the ship can be pushed and
what the consequences will be,”
Hindley explains.
“An ice load monitoring system
is extremely useful but requires
detailed engineering to enable the
system to work properly and also
to give information that is useful
for the operator,” Hindley emphasises. “If the system never alarms
the operator may get a false feeling
of security. There needs to be an
understanding of what a red alarm
or yellow alarm means. Hence, it is
essential to calibrate the system.”

Full potential of the ship

Additionally, the Polar Code now
requires ships to have operational limitations in ice stated on the
Polar Ship Certificate. An approved
methodology of evaluating risks
is mandatory, one being POLARIS
(Polar Operational Limit Assessment

Risk Indexing System). POLARIS
itself is fairly simplified to enable
codifying and sets operational risk
levels based on the ship’s assigned
ice class. However, by using data
from full-scale measurements and
ice load monitoring systems the Polar Code allows more ship-specific
operational limits to be set.
Hindley and his team are helping
BAS to refine their operational
limitations, both from the operational and safety side, in addition to
the regulatory side, to get the full
potential out of the ship.

Follow-up trials

In December 2022, a week of follow-up ice trials are planned, where
direct ice loads on the propeller
blades will be measured. Aker
Arctic, BAS, Lloyd’s Register and
Kongsberg have partnered up and
invested in instrumenting one of
the ship’s propellers blades directly.
“The propeller is designed to be
the weakest link in the propulsion
train and can become the limiting
factor for operation of the ship.

Thus, the operational limitations
do not concern only the ship’s hull
but also the propeller strength. We
want to find out more on what is
happening on the propeller itself,”
Hindley says.
One of the aims of these trials is to
evaluate how accurately ice loads
on the propeller can be inferred
indirectly from measurements on
the propeller shaft. Instrumenting
propeller blades directly is expensive and not practically possible for
most ships, but mounting gauges
on the propeller shaft is relatively
inexpensive and robust.
“Data from direct propeller blade
ice loads will help us refine our ice
load monitoring tools further and
will hopefully ensure such systems
are more accessible to operators in
the future,” Hindley says.
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Green shipping changes
the scenery

Greenhouse gas emissions have, in a short time,
become a major concern for shipping, and the
regulatory framework on emissions is changing
rapidly. Shipowners are struggling with investment
decisions, while equipment providers are developing new technologies. How to keep pace with the
changing scenery?
Ten years ago, one of the most important concerns in a
newbuilding project was the future bunker price — and
by bunker, the reference was normally to heavy fuel oil
(HFO) and, in some rare cases, marine diesel oil (MDO).
Bunker prices followed the oil market fluctuation and
the main question involved economics and not CO2
emissions to a large extent. Ship engines were chosen
accordingly.
“Today, the situation is completely different,” says Arto
Uuskallio, sales manager at Aker Arctic. “There are far
more fuel options to choose from, and international
regulations now place minimizing CO2 emissions as
the first item on the list. By 2030, CO2 emissions per
transport work (ton-miles of cargo) should be reduced
by 40% (from 2008), and, by 2050, the International
Maritime Organization has set the ambitious target of a
minimum reduction of 50% for greenhouse gases (from
2008).”
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Alternative fuels

In the future, shipowners will have to choose from a
variety of fuels, each with its advantages and challenges. Ones discussed today are liquefied natural gas
(LNG), liquefied petroleum gas (LPG), methanol/ethanol, biofuels, synthetic carbon-based fuels, hydrogen,
ammonia and batteries. At the moment, nobody can
tell which of these will be the winners, or whether other
solutions will be found or reconsidered in the future.
“Nevertheless, it is not only a question of what fuel
the future ship will use, but also where that fuel will be
available and at what price? How will the infrastructure
develop, where will there be production, and what
kind of distribution networks will be available by the
time the emission restrictions are in place?” Uuskallio
emphasizes.

Production methods vary

Additionally, there are different production methods
for the various fuels. For example, ammonia and hydrogen can both be produced using fossil energy (blue) or
renewable energy (green). Currently, green ammonia is
four times the price of blue ammonia.
“It is a huge risk at the investment stage if you don’t
know what price level a fuel will be available at in the
future, and where,” says Uuskallio.

Other concerns

Although fuel is a big concern, there are other important things to consider, such as efficiency of hull, propulsion and the machinery systems; ballast water management (BWM); underwater noise; operation related
aspects; as well as regulations regarding construction
(Energy Efficiency Design Index EEDI), (Carbon Intensity Indicator CII); conversion (Energy Efficiency Existing
Ship Index EEXI); and operation (Ship Energy Efficiency
Management Plan SEEMP).
“At Aker Arctic, we are constantly following how the
regulatory side is evolving in terms of rules for both
ice-going and open water vessels. Typically, regulations
have always had a start date from which they enter
into force, and ships built before that cut-off date are
exempted from that rule. However, environmental regulations have begun to follow another pattern: From a
particular date onwards, all ships have to conform to a
certain rule,” Uuskallio explains.

side, so that we can design vessels which incorporate
new inventions. Even more important is that we have
an idea of the economic side to be able to advise our
customers,” Uuskallio highlights.
Aker Arctic’s designers constantly research options
and the latest technology in order to lower the risks
of investment. One recent innovation was designing a
vessel that can change its fuel type at a later stage. This
feature has been implemented in some of our recent
projects.
“Overall, we strive for energy-efficiency in our projects.
We have developed tools to calculate both costs and
emissions during the entire life-cycle of a vessel, which
can be used to evaluate alternatives at an early stage,”
Uuskallio says.
In next issue of Arctic Passion News: Alternative fuels
– advantages and challenges

In addition, because vessels are long-lived and the fleet
renews slowly, there are currently discussions on whether to impose restrictions also on existing vessels.

Following the development

“As designers, we want to be on top of these developments. Firstly, we need to master the technological
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Close-towing helps to keep
schedules

Close-coupled towing is common in the Baltic Sea. The icebreaker operates close to the merchant vessel, requiring agility,
manoeuvrability, maximum visibility and operational skills.

Winter navigation safety and
traffic schedules in the Baltic
Sea rely on escort icebreakers
to efficiently and promptly assist
merchant vessels. This includes
opening channels in ice, cutting beset vessels loose, and
close-coupled towing.
Over 80% of Finnish foreign trade
arrives and departs through our
harbours. A well-functioning
transportation system, including
a sufficient number of efficient
icebreakers and adequate merchant
vessels, is a prerequisite for the national economy.
“Winter conditions in the Baltic Sea
differ from other areas with firstyear ice because we have such a
large amount of traffic,” says Jarkko
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Toivola, director of waterways at
the Finnish Transport Infrastructure
Agency. “Every year, we assist thousands of vessels.”

Tight schedules

Global trade is additionally dependent on tight schedules. These
could not be managed in winter
without the help of escort icebreakers.
“Compressive ice fields, ice ridges,
thick brash ice and strong winds
obstruct cargo vessels from advancing. In many situations close-coupled towing is the only possibility,”
Toivola says.
Icebreakers assisting merchant
ships in the Baltic Sea are all
equipped with a towing notch

in the stern surrounded by rubber fenders. If a vessel cannot be
released from ice captivity by other
means, or if the vessel slows down
too much risking entrapment, the
icebreaker will pull the vessel into
the notch and tow it through the
difficult area, so that the vessel can
reach its destination on time.

Towing requires skills

“Close-coupled towing requires a
skilled captain and an agile and efficient icebreaker. Additionally, the
vessel being assisted needs to fulfil
certain requirements and have persons in charge who understand how
to handle a towing situation safely,” Toivola explains. “Our Finnish
icebreakers are from diverse eras
and differ in capability, which entails
varied safety margins depending on

Needs will grow

Energy efficiency requirements for
merchant vessels have become
stricter in recent years and ships are
now optimised for open water sailing to minimise their fuel consumption. “These changes contradict ice
capabilities, which means that assistance needs and especially towing
requests will increase,” Toivola says.
“While climate change is shortening winters and possibly lowering
assistance volumes, the escort
necessity will be even higher when
there is ice, because future vessels
will not manage in conditions that
today are considered ordinary,”
Toivola continues.

“Forecasts additionally predict
more winds which will worsen such
brash ice situations where no merchant vessel can get through on its
own. Close-coupled towing is often
the only possible solution.”

Baltic Sea cooperation

Toivola emphasizes the benefits
reached through the operational
agreement which exists for Baltic
Sea icebreaking services.
“Finnish and Swedish governmental
organisations have developed an
excellent model of cooperation to
ensure safe and efficient winter navigation. We believe this is a model
which could be extended globally,”
Toivola adds.

Towing notch design challenges

the icebreaker.”
An additional important feature
is visibility. Line icebreakers and
research icebreakers have a steering position at the centreline of the
vessel because the operator mostly
looks forward. However, assistance
icebreakers are often navigated
from a starboard bridge wing
with clear views in all directions to
avoid any danger of collision while
operating in close proximity to the
vessel the icebreaker is assisting.
“A good assistance icebreaker
for the Baltic Sea is agile, energy
efficient and excellent at close-coupled towing,” Toivola adds.

Photo courtesy of Arctia Oy/ Tommy Berg.

In an optimal situation, a towing
notch is designed to fit perfectly
into the bow of the vessel being
towed. In practice, this is not
possible as vessels have bows
of various widths, geometries
and inclinations, meaning that a
notch fitting one vessel does not
necessarily fit another particularly
well.
When planning a towing notch,
the designer has to study a variety of vessels to be towed in the
area of future operations, and
then try to find a solution which
will work with all the anticipated
bow forms.
Vessels built according to the
Energy Efficiency Design Index

(EEDI) will streamline bow forms
in the future, because these vessels are typically designed with
a rather vertical and sharp bow.
If most future vessels continue
the trend, the notch may be
designed with a smaller opening
angle allowing for a tighter fit,
which helps to keep the assisted
vessel coupled with the icebreaker during towing operations.
Currently, the challenge is to find
a compromise permitting the
towing notch to fit both traditionally designed bows as well as
sharper EEDI-bows.
Heikki Juvani,
Deck outfitting specialist at Aker
Arctic
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Application of POLARIS
The Polar Operational Limit Assessment Risk
Indexing System (POLARIS) is an evaluation of the
risks posed to a ship by ice conditions in relation
to the ship’s assigned ice class. POLARIS uses a
Risk Index of Risk Values (RIVs) which are assigned
to a ship based on the ice class and ice types.

Figure 1. RIO evaluation criteria for ships operating independently. If a vessel has an icebreaker escort,
the vessel’s RIO is modified by +10. Source imo.org

For each ice regime encountered, the RIVs are used
to determine a Risk Index Outcome (RIO) that forms
the basis of the decision to operate or the limitation
of operations. The RIO is determined by a summation
of the RIVs for each ice type present in the ice regime
multiplied by its concentration.

Practical method to assess safety

Aker Arctic has recently developed a practical method
of applying the POLARIS approach for calculating RIO
values, and assessing the possibility of navigation in the
Northern Sea Route (NSR) water area. This method can
help in understanding the severity of ice conditions in
the intended area of operation, verifying the need for
icebreaker support, and selecting an optimal ice class
for designed vessels.
It is based on input from digital Sigrid-3 ice charts,
which is an open vector file format with archive data
available through the Arctic and Antarctic Research
Institute (AARI) website. The research work was done

within the ePIcenter project funded by the European
Horizon 2020 programme.

Calculations for November 2021

Sabina Idrissova, project engineer in the Aker Arctic
consultancy team, applied this method to evaluate
RIO values for the end of November 2021 in the NSR
water area. AARI Sigrid-3 ice charts covering the Kara,
Laptev, East-Siberian, and Chukchi Seas were used and
the calculations were performed for IC, IA and PC6 ice
classes. (See figures 3,4, and 5).
“As a conclusion of the figures, navigation of IC ice
class ships at that period was absolutely unsafe and
NSR transit navigation of IA ice class ships was safe
only with icebreaking assistance,” Alexey Shtrek comments. “Although these estimates do not take into
account the individual characteristics of each vessel,
they provide a more accurate indication of the level of
risk for planning voyages along the NSR, compared to
the official requirements of the NSR Administration.”

Figure 2. Criteria used for application of POLARIS to determine safe modes of navigation for
vessels on the Northern Sea Route.
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Figure 3. Risk index values
evaluated for IC ice class
vessel utilizing POLARIS
approach and ice charts
dated 30 Nov 2021.

Figure 4. Risk index values
evaluated for IA ice class
vessel utilizing POLARIS
approach and ice charts
dated 30 Nov 2021.

Figure 5. Risk index values
evaluated for PC6 ice class
vessel utilizing POLARIS
approach and ice charts
dated 30 Nov 2021.
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NEWS IN BRIEF
Argentina designs a new polar ship
with Finland

The Argentine government has formally approved
a contract between the Ministry of Defense and
the shipyard Tandanor to proceed with developing the basic engineering design and the creation
of production design facilities for the construction
of a new polar vessel.
In 2014, Aker Arctic provided the concept design, after
which the project went on hold (see Arctic Passion
News 1/2015). Now Aker Arctic and Tandanor will work
together on a new and more complex stage.
The project’s goal is to provide the Argentine Navy with
a Polar Class 4 large-capacity, cargo and fuel, shore
facility support vessel, specifically fit to navigate far into
the Weddell Sea’s Antarctic waters. During the early
design phase, IMO’s Polar Code, in work at the time,
was considered by both Aker Arctic and Argentina.
The new vessel will articulate the entire Argentine
Antarctic logistics programme, jointly with icebreaker
A.R.A. Almirante Irízar, in supplying the thirteen summer-only and winter-over Argentine Antarctic stations.
Almirante Irízar underwent successful repairs and upgrades at Tandanor after surviving a devastating fire in
2007. Based on that experience, the shipyard realised
that building a next generation polar vessel locally was
possible.
The new ship continues a long-standing relation
between Argentina and Finland within the maritime
business that started with the construction of Almirante
Irízar at Wärtsilä Helsinki shipyard almost half a century
ago.

The Finnish Engineering award to
ABB’s Azipod®

The pilot project resulted in a new kind of electric azimuthing propulsion unit that was named Azipod. Aker
Arctic’s head of equipment business Kari Laukia was
responsible for the shipyard’s side of the development,
and design of the Azipod system at Masa-Yards and
ABB in the 1990s when the first units were delivered to
icebreakers and cruise liners.
www.tek.fi

Intelligent steel applications project

In 2019, four Finnish universities, VTT Technical
Research Centre, and nine companies began a
joint project with the aim of developing new sustainably produced steel products and production
machines in order to lower emissions.
The Intelligent Steel Applications (ISA) project has
focused on high-strength steel and steel applications,
engines and modelling tools. For Aker Arctic, the main
target has been to develop solutions that improve the
energy-efficiency of vessels in Arctic conditions. This
has been achieved by studying the possibility of using
high-strength steel in ship designs, testing various steel
qualities together with LUT University, and developing
methods to utilise the higher yield strength in structural
dimensioning in order to reduce weight.

Mangystau 2 arrives in Canada

One of the five Mangystau-class shallow draught
icebreaking tugs has arrived in Canada. The Canadian
Coast Guard has acquired the vessel and will convert it
into a light icebreaker for the Great Lakes, St. Lawrence
River and Atlantic Canada. The shallow-draught icebreaking tug was built according to Aker Arctic’s ARC
104 design and was originally developed for supporting oil drilling platforms at the Kashagan oil field in the
north Caspian Sea.

The award, worth 30,000 euros, is handed out
annually in honour of significant contributions to
engineering or architecture. This year, the sum was
offered to ABB Marine & Ports Division, the owner
of the technology, who in turn decided to donate
the entire sum to the John Nurminen Foundation
for the protection of the Baltic Sea.
Development of the Azipod propulsion system began
in the late 1980s as a cooperative project between a
shipyard, an equipment supplier and the public sector
when, namely, Wärtsilä Helsinki Shipyard, Strömberg
and the National Board of Navigation began developing a more efficient and agile icebreaker.
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Clockwise from the top: Argentine vessel, Kari
Laukia and Azipod, Mangystau 2.

ANNOUNCEMENTS
Matej Pinkoš has joined Aker
Arctic as a naval architect in
the ship design team.
Matej graduated with a
Master of Naval Architecture with High Performance
Marine Vehicles degree from
the University of Strathclyde,
Glasgow, in 2020.
His association with Aker Arctic began during his last
year of studies, when the company became an external
advisor for his master’s thesis which concerned a Polar
Class 2 LNG-powered research vessel. After obtaining
his degree, Matej completed a summer internship at
Aker Arctic, which allowed him to delve further into this
field. Subsequently, for a year he worked for a British
superyacht naval architecture company on a ground up
development of an innovative technical platform, until
he decided to return to Finland and pursue his career
with Aker Arctic.
Coming from the Tatra region in Slovakia, mountains
are his passion and he loves hiking, skiing and ski touring. However, the lack of mountains around Helsinki
means he now makes do with running and swimming
after work.

Henry Vesalainen has joined
Aker Arctic as a machinery
systems designer in the machinery and structures team.
Henry graduated from the
Energy Technology Department at LUT University in
2021. His master’s thesis was
related to Arctic LNG carriers
and how to execute thermal
analyses related to steel hull structures.
He spent several summers as a trainee at Aker Arctic,
as well as one summer at the machinery design department at Turku shipyard, which has given him a solid
ground to work in the ship design field.
Having grown up in Helsinki next to the coast, Henry
has a passion for everything related to the sea. During
his summer internships at Aker Arctic, he enjoyed the
atmosphere and his interest in the Arctic ship design
field grew. He thrives on the challenging nature of
projects at work.

Henry spends his free time with his family, and especially his baby girl who has just taken her first steps.
He’s a keen sportsman and also enjoys seasonal outdoor activities.

Tom Mattsson retires
For the past 38 years, Tom Mattsson has managed and supervised Aker Arctic’s ice model tests,
designed advanced ice going ships, been on ice
reconnaissance missions and full-scale trials, accomplished the renovation of an ice basin abroad,
and been engaged in countless development
projects at Aker Arctic. He has now decided it is
time to pursue other interests and retired at the
end of February 2022.
“I began as a trainee in 1983
and my first mentor, Pekka
Kannari, gave me the task of
driving ice model tests,” Tom
reminisces. “I continued with
that until my next mentor,
Gustav Lindqvist, decided I
should focus on developing
hull forms. The vault stern
I drafted in 1990-91 is still
being used in many projects
all over the world.”
The ice basin in St. Petersburg underwent a large renovation at the beginning of 1990s, and Tom was sent
to supervise it. “The city was different at that time, but
I enjoyed my few years there before returning home
to plan the ice model basin in Vuosaari, and then take
charge of the tests in the new basin,” he says.
Well-known icebreaking ship designs such as Röthelstein, Arcticaborg, Tempera and FESCO Sakhalin all
bear Mattsson’s signature. In the past ten years, he has
been part of the teams developing the large LNG carriers for Yamal LNG, new oil tankers for Neste Corporation, as well as the polar expedition cruise vessel for
Ponant, among others.
“While I will surely miss my Aker Arctic family and the
exceptional atmosphere we have at work, it is time for
me to hand over the reins to my very talented, younger
colleagues,” Tom says. His dream is to train work dogs,
and that is something he hopes to focus on in the
future.
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Exploring the North Pole
In September 2021, Luigi Portunato and Jukka
Salminen from Aker Arctic travelled to the North
Pole onboard Le Commandant Charcot, the
world’s first hybrid LNG-driven polar expedition
cruise ship.
The voyage was a dry-run organised by owner Ponant
to train its crew to operate the ship in ice, practice all
safety operations, and test lifesaving appliances and
polar survival equipment, before the vessel’s maiden
cruise to Antarctica.
Luigi Portunato and Jukka Salminen from Aker Arctic
travelled to the North Pole onboard the luxury cruise
vessel to assist the crew with ice navigation and gather
feedback on the vessel.

The vessel achieved its performance targets smoothly
with hardly any noticeable vibrations from icebreaking.
The ship’s double-acting ability to break ice when sailing ahead or astern was tested in ice ridges to check
the comfort level for passengers.

Survival camp on ice
Le Commandant Charcot is currently the non-nuclear
vessel with the most icebreaking capability in the world
with its Polar Class 2 rating.

Historical journey

Portunato and Salminen boarded Le Commandant
Charcot in Longyearbyen, sailing above the archipelago of Svalbard and across the ice-covered central Arctic
Ocean to the North Pole where they stayed for four
days. Their task was to support the crew in ice navigation, as this was something new to them, and gather
feedback about the ship. The 15-day cruise ended in
Tromsø in mainland Norway.
“The journey was historical from many perspectives,”
says Salminen. “It was the first ship under the French
flag at the North Pole, the first cruise ship to reach this
latitude, and the first hybrid LNG-powered vessel to
travel this high north. Le Commandant Charcot is also
the first ship in the world built to Polar Class 2, the
second-highest ice class in the IACS system.”

Astonishing performance

Salminen praises the vessel’s performance as astonishing. “I have never experienced anything like it before,
bearing in mind it is a cruise ship. Putting aside the
luxury and five-star experience, it is, for the time being,
the non-nuclear vessel with the most icebreaking capability in the world,” Salminen highlights.
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Search and rescue operations for a ship in ice were
tested by establishing a survival camp on the ice for 24
hours at the North Pole. 68 volunteers stayed in tents
while the outside temperature was -10 ºC.
Portunato found the navigation system that uses satellite images of ice conditions particularly interesting.
“Lectures about the Arctic were also held every day,”
he says.
Apart from the crew, Ponant employees and research
scientists, there were plenty of invited guests and representatives from Canada, Greenland, Norway, Russia
and the United States.

Safe travels

“When you have a vessel which is designed for its
purpose, you can safely travel to the North Pole with
passengers onboard,” Salminen emphasises. “However, although the ice is thicker and the vessel is more
robust, the principle of icebreaking is still the same as
in the Baltic Sea.”
“There is no doubt that the vessel is capable of reaching all destinations Ponant has planned,” Portunato
adds.
Aker Arctic developed the vessel concept together with
Stirling Design International and the luxury cruise company Ponant. Le Commandant Charcot was delivered
in July 2021 after its ice capabilities were verified in fullscale trials in June 2021.

