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A significant year for the arctic development

® Yamal LNG, first ever Arctic LNG project to start
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A significant year for the arctic development

® Yamal LNG, first ever Arctic LNG project to start

Winter route Summer route (NSR)
Russia to China - 53 days Russia to China — 18 days

JanmI— First one million ton of LNG from
Sabetta

Less than two months after the Yamal LNG plant opened, ships carry out the first one million ton of liquified
natural gas from the deep frozen waters of the Ob Gulf.
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Chinese Icebreaking research vessel, PC3

= Design contract 2012
® Feasibility 2015 :
= Design complete 2017 L . e —

= CONStruction oNgoing sk
= Delivery 2019

= Jiangnan Shipyard,
Shanghali

= Name: Xue Long 2

”» A
Technical details
Length 1225 m Power plant 2 x Wartsila 16V32, 2 x Wartsila 12V32

Beam 223 m Propulsion Two azimuthing propulsors (2 x 7.5 MW)
Draught 7.85m Personnel 90
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Ships under construction with our design

AkerARC 130A

AkerARC 130A

Aker ARC 124

Arctic
condensate
tanker

Aker ARC 128

Icebreaking
cruise
vessel
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Outlook to forthcoming activities

® Global LNG production and use will increase substantially
® Russia is continuing its arctic strategy and new vessel programs

= China to be more active in the arctic development, already plans for the 3™
icebreaker.

®m Canada and Baltic countries has intentions to fleet renewal
= Northern Sea Route and Cruises segment is expected to increase
= New regulations, EEDI, BWM, IMO Marpol, HFO restriction, Polar Code regs.

Alaska LNG Project
6 Arctic LNG 2 - next NOVATEK project on the Gydan peninsula

Yamal LNG Arctic LNG 2
Salmanovskoe (Utrennee) OGCF
LNG plant: 3 stages 5.5 min tons each
Implementation:

* 1stage - 2022
* 2stage -2024
* 3stage -2025

Acanisition
vireciorate

Polar Icebreaker
e > Piograms > Surt
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lcebreakers

RFP Released for USCG's Heavy Polar Icebreaker

By Team Ships Public Affairs | March 5, 2018
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World icebreaker fleet - development
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Note! Future decommissionings after 3/2018 not taken into account
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Icebreakers age distribution
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Polar Cruises

® Cruise market in increasing, and also interest for the polar regions is
on the rise.

® Expedition type cruises have been carried out for a long time.
® Majority of them in "small scale” operations.

= Cruise prices vary a lot, starting from few thousands up to 40 000 USD
for the North Pole voyages.

= Today the capability is increasing, as many new polar class cruise
vessel’'s are coming into market.
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Increase in the World Tourism

Actual Forecasts
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First ever icebreaker cruise vessel PONANT

= New type of the vessel
= | NG fuel and hybrid propulsion solution
® First ever PC2 classed vessel

Afleet of 16 expedition Zodiac dinghies

Exterior design by
Stirling Design International

2 onboard helicopters

Azipod's® Units the
most powerful on the
market provided by
ABB

LNG tank provided by GTT,

with an optimised capacity Battery packs
of 4 500m3 offering great ’
independence B sn
Stabilisers
Wiartsila Dual Fuel engines Reinforced hull
the best performing engines Polar Class PC2

on the market (W31)

Aker Arctic
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Aker Arctic’'s operational services
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Aker Arctic Ice Simulator oS
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lce model tank development

Increase in automation, DP and more = -
sophisticated systems require new s [ T hier Al
capacities in the model tests.

testing for the autopllots, DP and robotic
vessels.

Co-operation with Aalto Ice Tank provides
unique test capability.

Aker Arctic
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Aker Arctic solar power system (65 kW)

= |nstalled on the roof of our laboratory

Aker Arctic
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Technological changes

® Digitalization
®m Data and information

= Bridge command
systems

= Battery and hybrid
propulsion

= Intelligent ships
= Robots
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Technological changes

= Fuel (LNG)

= \Wind and solar
propulsion

m Digitalization = 4
| Data and inform ation Norsepower to fit LNG-fueled Viking Grace

with rotor sail

= Robots in the shipbuilding
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