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CURRENT ICE CONDITIONS

Ice coverage in the Baltic
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CURRENT ICE CONDITIONS Aker Arctic

Arctic

Arctic Sea lce Extent Sea Ice Concentration, 28 Feb 2020
(Area of ocean with at least 15% sea ice) ] :
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National Snow and Ice Data Center, University of Colorado Boulder

National Snow and Ice Data Center, University of Colorado Boulder

near-real-time data

W median ice edge 1981-2010
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Trend in world fleet CO, emissions

I M O TA RG ETS A N D Units: CO, emissions (million tonnes) Units: Carbon-intensity (gram CO_,J‘mnne-mile:) e
REGULATIONS == | | - ——
Strategy on reduction |

of GHG emissions from ships

2013 2014 2015 2016 2017 2018

* Reduce CO2 emissions 40% by 2030
L. Alternative fuel uptake (percentage of ships)*
 Reduce CO2 emissions 70% by 2050 Ships in operation Ships on order
« Reduce total GHG emissions by at least 50% by Vil 100
2050 99.70% Methanol 0.01% 93.95% LPG 013%

o o LNG 0.14% A T LNG 2.73%
» MARPOL Annex VI states 0.50% sulphur limit o Batiery  0.15% Benay 307%
. . Sum 0.30% Sum 6.05%

for  fuel oil became effective on 1 January

2020.
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REGIME FOR NORTHERN SEA ROUTE

Since December 2018 Rosatom was awarded to responsibility for
NSR development and changes from NSRA are taking place.

Proposzals for state

policy
implementation on
the NSR

¥ v v v

Directorate of the Northern Sea Route

Organization of State Service State Property

navigation Delivery Management Function
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FSUE Atomflot : FSUE Hydrographic Enterprise* : Instrument
I 1
Information Provision to + 1 Refom.mended — e ':'" — - —
Arctic going Vessels \\ Navigation Navigation and BB - \—" AN e
= - Headcquarters Hydrographies Vessel Positioning
‘ Icebreaking Assistance I | System
Port Services Task
Pilot Services Auxll-iary NSR Infrastructure e Tl
Services Management
Emergency Response &
Rescue [ | Vessel Traffic
| Atomic Icebreakers Seniind et
| T Ar:t!c l.=|eet NSR Infrastn:fcture Hydrosachical ¢
Building Construction Installations P - e
| Support Fleet
Currently, there are seven zones defined according to specific
NSR users provision with safe, sustainable, economically feazible and year-round navigation Goal e condltlons.. \n. the future, the.number ‘O‘f Zaifle s W!” lase
to 26, each with its own type of ice conditions and limitations

NSR erganizational chart for passage.
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Qilak LNG

» LNG liquefaction and export from the North
Slope of Alaska.

* Anticipated production 4 mtpa at first stage.

* Project calls for liquefaction facilities and LNG
Carriers for the arctic conditions.

* Qilak LNG and Exxon-Mobil Alaska Production
Inc. signed MOU for the gas supply to Qilak
LNG.

» 2020 extensive feasibility study is carried out.

Image and data courtesy of
Qilak LNG.

Aker Arctic
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ARCTIC DEVELOPMENT PROJECTS
Yamal LNG and Arctic LNG2

LNG export from Sabetta is in full production

15 Arc/ LNG Carriers built by DSME are in
operation

Operators are SCF, Teekay, MOL, Dynagas
New project Arctic LNGZ is under construction

LY 4
Transshipment ~=~ il

Zeebrugge Winter route
Russia to China - 53 days

Summer route (NSR)
Russia to China - 18 days

Aker Arctic

19.8

mtpa is ALNG2 capacity

Image and data courtesy of Yamal LNG and Novatek.
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ARCTIC DEVELOPMENT PROJECTS

 Gasprom Neft Ob-Bay oil exports
* Norilsk Nickel export
« Baffinland Iron Ore project (6 mtpa

¥Baffinland

Actities on NSR
inDeceumber of 2018 and 2019

es o NST
in Augustof 2018 and 2019
-
ml .
-
Voyages Vessels

w2015 w2019

Name.
Simfoniya
Simfoniya

Garmoniya
Garmoniya
Da Tai
Professor Multanovskiy*
Nordic Svalbard
Korolev Porspect
Atlanticborg
Tian Xi
Sparta Iil

GRT of vessles and number of their voyages
shipped from NSR ports in December 2019

5

5

Number ofvoragss

= ok

Vessel type

General cargo
Research
General cargo
Tanker
General cargo
General cargo
General cargo

Transits in August, 2019

Ice class

Arca
Arca
Arca
Arca
Ice 1
Arcs
Arca
Ice 3
Arca
lce 1
Arca

Imanlovskoe Field

Speed on NSR in
knots

13.7
14.6
126
150
119
7.9
13.9
122
126
12.7
13.7

Number of
days on NSR
7.9

7.8
*doing research work

@ 1oRD

Transits between Russian ports
Transits from East to West

Transits from West to East

Other voyages

Number of voyages to NSR port/point

NSR Information Office
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LATEST DELIVERED ICEBREAKERS

Icebreaker ‘ = =

Polaris
Arctia
Arctech Helsinki Shipyard

[cebreakers

Alexander Sannikov lcebreaker Ob
Andrey Vilkitsky Atomflot
GPN, Vyborg Shipyard alye Vyborg Shipyard
Delivered

Icebreaker [ce trials in 2020

lcebreaker - 1lya Muromets

Novorossiysk Admiralty Shipyard Research IB
Rosmorport Xue Long 2
Vyborg Shipyard P.RIC .
Jiangan Shipayrd

[ce trials 12/2019

14

6.3.2020

a



6.3.2020

ICEBREAKERS UNDER CONSTRUCTION

Icebreaker Victor Chernomyrdin
Rosmorport LK-25
Baltic Shipyard

NIB Arktika

NIB Sibir PSC USCG Icebreaker
N|B Ura| VT Halter

LK-60

Baltic Shipyard

15
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OTHER ICEBREAKING SHIPS UNDER CONSTRUCTION | Aker Arctic

Cruise IB for

Ponant
Le Commandant Charcot
Delivery 2021

~ Harry DeWolf-class
Arctic offshore patrol
vessels (AOPS) 6

- T — | lvan Papanin
IRI(S)SSn\gﬂmOZZ X - : (Project 23550)
A : two patrol

Zvezda Shipyard navy icebreakers

4 i 7
;=
Tl f )
b e %

Nuyina
Antarctica 1
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AKER ARCTIC COMPREHENSIVE PARTNER

From early stage planning to delivery of the ships.

@@ ..................................... ) @ ......................... l

Feasibility
fleet and vessel requirements
R&D for required technology

Design development,
concept and tender design

Testing and hull design
Ice model testing
Open water testing™

,@@. ..................................... @

Basic design
(class approval)

Special icebreaking equipments
Yard support

Delivery of vessel
Trials and commisioning services
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RESEARCH IB XUE LONG 2




PROPULSION LINE DESIGN
AND DELIVERY FOR SQUADRON 2020

Project for new Finnish Navy corvettes.
RMC was contracted 2019 to built 4 vessels.

Aker Arctic’s role

» Development of hull and propulsion

» Complete propulsion line design and
delivery

 Sets for all Finnish Navy corvettes

* Installation supervision and
commissioning

19

Photo courtesy of Finnish Defence Forces
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LNG FUELLED ICEBREAKERS

LNG fuel is new one of the option for heavy icebreakers
Supplementing also nuclear powered fleet of icebreakers

First LNG icebreaker Polaris 400 m3

Ponant Cruiser Icebreaker 4500 m3 (GTT)
Aker ARC 123 8 000 m3 (type C)
Aker ARC 143 10 000 m3 (GTT)

Aker ARC 143

7 %

= UL

Aker Arctic

France’s GTT to supply LNG
tanks for Ponant Icebreaker
Le Commandant Charcot

LTI
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Aker Arctic

The Ice Technology Partner

thank you

AKER ARCTIC TECHNOLOGY
Merenkulkijankatu 6
FI - 00980 Helsinki, Finland
tel.+358 10 323 6300
info@akerarctic.fi
www.akerarctic.fi
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