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Hvorfor autonome skip?
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sl Higher fuel cost drives lower energy use

Airplane 398
Small truck
Large truck

Coastal carrier

Railway

Large container ship

Equivalent gram CO,

per ton-km
200 250 30 350 400 450

Large bulker

Sources: IMO 2" GHG Study, Maersk, Intertanko



silill Reduction in road traffic is an important goal
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Hva er status?



sl  Two "small” short sea ship systems on order

ASKO Maritime AS

e Connects wholesale warehouses at
opposite sides of the Oslo fjord

* Part of a zero-emission transport
system. Battery powered.

e Two 16-trailer RORO vessels, crewed A S K| 0

from 2022, uncrewed from 2024. Rerremub-tmheil

Yara Birkeland
* Fertilizer for export
e Replace 40 000 trucks/year
e 100-150TEU, 70 m x 15 m

* Batteries — Fully electrical

* In operation late 2021 — uncrewed 2024?
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Large EU projects
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| Budget 7.5 MEUR
| Coordinated by

The project has received funding from the European Union’s Horizon 2020 research and

innovation program under Grant Agreement N°815012.

X7y: AUTOSHIP

T e for European

Research project

SINTEF
KONGSBERG

https://www.autoship-project.eu/

The project has received funding from the European Union's Horizon 2020
research and innovation program under Grant Agreement No 859992.

http //aegls autonomous-ship.org/

Demonstration project
Budget > 30 MEUR
Kongsberg largest partner

(= Eidsvaag



http://aegis.autonomous-ship.org/
https://www.autoship-project.eu/

miill Some other developments

NYK Lines

Picture: Fjord1

Picture: Zeabj?z

Automated road ferries Autonomous urban mobility "Driver assistance" at sea



il Trondelag is an international powerhouse!
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@NFAS

http://nfas.autonomous-ship.org

INAS

International Network for Autonomous Ships

sei- AUTOSH P éﬁ http://www.autonomous-ship.org

Autonomous ships
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Hvilke muligheter finnes?



sl Better use of urban and enclosed waterways

* Avoid bridges
* Blocks other ships
* Costly

e Flexible and lower cost
* On-demand operations
e 24x7 operation without crew

* Environment
* Battery operation
e Silent, no congestion

* Better use of infrastructure



Green Coastal Shipping Programme
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miill Ports in cities are under pressure

e Port of Trondheim,

Norway

e Area use
e Noise
e Traffic
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New local cargo transport concepts

Main coastal fairway
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sl Local transport in Trondheimsfjorden
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Cargo Owner
Ship operators

Yard and equipment providers

Ports and hinterland




il Konklusjoner

VARD/Kongsberg

* Autonome skip kommer

Trgndelag er ledende nasjonalt og internasjonalt

* Interessante muligheter med mindre skip i og rundt Trondheimsfjorden

Lokalt, feeder til linjeskip, kobling til tog — bulk eller enhetslaster
* Muliggjgrende i Norge: Samarbeide lasteier, verft, skipsoperat@r og havn
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Thank you for your attention!
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