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Project partners

e |\VL Swedish Environmental Research Institute (SE)
® SINTEF Ocean AS (NO)

e University of Iceland (IS)

e Stena Rederi AB (SE)

e PowerCell Sweden AB (SE)

Project period:
Start: 2021-02-28, End: 2023-02-27

@ivl

. SVENSKA
IVL | MILJOINSTITUTET



Aim of project

® to assess the potential role for hydrogen and fuel cell solutions for
decarbonizing the Nordic shipping sector in relation to other low or zero
carbon fuel solutions by including technology evaluation and impact
assessment covering potential, environmental, economic and policy aspects.

Main targets

® Develop and assess a concept design of a ship using hydrogen and fuel cells for
propulsion (considering also hybrid solutions) based on a specific case study and
compare that with other low-carbon options,

e Perform laboratory tests for evaluating the developed concept design/strategy,

® Assess impact and potential uptake in a Nordic perspective including scenarios,
costs and emissions, focusing on short-sea shipping and the infrastructure
between the Nordic countries,

® Assess drivers and barriers for increasing uptake of hydrogen and fuel cells in
the Nordic maritime sector and assess policy options for enabling the transition. @ vl
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Overall research objectives (1/2)

e Show a design of a ship operating between the Nordic countries partly
powered by hydrogen/fuel cells.

e |[dentify and describe differences in such design with other low or potential
zero fossil carbon marine fuels (e.g. ammonia, NH3) and energy conversion
technologies (e.g. internal combustion engines, ICE).

e Demonstrate the concept hydrogen/fuel cells in a series of lab tests.

® Assess what fraction of the fleet operating around the Nordic countries that
are suitable for propulsion with hydrogen/fuel cell solutions by 2050
assuming realistic uptake in relation to cost benefit and technical issues and
estimate the impact on emissions.
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Overall research objectives (2/2)

® Assess the role of shipping and particularly hydrogen based marine solutions
in reducing the Nordic GHG emissions based on energy systems modelling

® Review the potential of renewable hydrogen and ammonia production in the
Nordic countries from a shipping perspective.

e To map the drivers and barriers that are expected to affect the energy
innovation chain for hydrogen based marine solutions from
commercialization to adoption to the Nordic shipping fleet.

® To assess cost effectiveness and identify the policy options needed to
accelerate uptake of hydrogen based marine solutions.
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Project outline: Overview of WPs
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WP2 Technology options

® Task 2.1 Low carbon fuels (SINTEF, IVL)
® Task 2.2 Power trains, (SINTEF, Stena, PowerCell)
® Task 2.3 Fuel handling and storage options, (SINTEF, Stena, PowerCell)

® Task 2.4 Fuel production from a Nordic perspective (IVL)
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WP3 Concept design

® Task 3.1 Powertrain design (STENA, PowerCell, IVL, SINTEF)
® Task 3.2 Hydrogen storage and handling (STENA, SINTEF)

® Task 3.3 Ship requirements (STENA, SINTEF)

® Task 3.4 Other solutions (STENA, PowerCell, IVL, SINTEF)
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WP4 Laboratory tests and models of
concept design/strategy

® Task 4.1 System and boundary definitions, (SINTEF, PowerCell, Stena)

® Task 4.2 System Model with Generic Energy Management Strategy,
(SINTEF, PowerCell, Stena)

® Task 4.3 Hybrid Testing of the Solutions (SINTEF)
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WPS5 Scenario and Impact analysis

® Task 5.1 Cost-benefit analysis (IVL, University of Iceland)
® Task 5.2 Assessment of uptake in Nordic fleet (IVL, SINTEF)
® Task 5.3 Emission impacts in scenarios for uptake in Nordic fleet (IVL)

® Task 5.4 Cost-effective fuel and propulsion technologies - Times-
Nordic modelling (IVL)
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WP6 Policy and drivers/barriers for
change in the Nordic maritime sector

e Task 6.1 Drivers and barriers for implementation of hydrogen/fuel
cells in Nordic shipping (University of Iceland, SINTEF)

® Task 6.2 Comparative cost effectiveness and policy options for
accelerating uptake (University of Iceland, IVL)
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WP1 Project management and
dissemination

® Task 1.1 Project management (IVL, PowerCell)

® Task 1.2 Strengthen Nordic knowledge sharing (all
partners, supported by a consultant: 2030
sekretariatet)

IVL | PRESENTATIONSTITEL

Nordisk forskning analyserar bransleceller och vatgas
for sjofarten

Sjofarten behdver minska sina véxthusgasutslapp betydligt for att na framtida mal. Som
komplement till energieffektiviseringar behovs framforallt alternativa branslen. | ett nytt projekt
undersoker VL tillsammans med andra nordiska forskare och branschaktorer hur bransleceller och
vatgas star sig jamfort med andra fossilfria lésningar.

— Det finns en mangd olika mojligheter som elektrifiering, vind. biobranslen och elektrobranslen. Intresset for nya
losningar ar stort inom sjofarten och valgas och bransleceller ar valdigt hett just nu, sager Julia Hansson, forskare och
projektiedare pa IVL Svenska Miljoinstitutet

Sjofarten utgor en av de storsta sektorerna som fortfarande har stora utsiapp att jobba med, inte minst i Norden dar
sjofarten ocksa ar av stor vikt for export och import.

| projektet HOPE - Hydrogen fuel celis solutions in shipping in relation to other low carbon options - kommer VL
tillsammans med norska Sintef, Islands universitet. Stena Rederi och Powercell Sweden att analysera vaigas och
branslecellosningar for den nordiska sjofartssektom

"Vatgas kan vara intressant for rutter inom Norden"

| projektet ingar att utveckia och utvardera en konceptdesign for eft fartyg for narsjofart som anvander vatgas och
bransleceller for framdrivning. Aven mer i aspekier och kostnader ingar, samt barriarer och drivkrafter for att
realisera sadana fartyg i Norden, liksom paverkan pa utslapp av vaxthusgaser och luftfororeningar.

— For oss ar det vikiigt att olika alternativa branslen utreds grundligt for att sakerstalla att de ar hallbara, prakfiskt
mojliga samt kostnadseffektiva. Vatgas kan vara eff mycket infressant alternativ for de av vara fartyg som frafikerar
rutter mellan de nordiska landerna, sager Per Wimby, Stena Rederi

Forskni j ieras genom ett rbete mellan Nordisk Energiforskning, danska EUDP, Business
Finland, Trafikverket, norska forskni adet och isl a forskningscentret samt med betydande in-kind fran
dettagande foretag. Projektet kommer att paga i tva ar.

Yiterligare tva projekt som ska analysera och testa vatgas och ammoniak inom sjofarten finansieras inom samma
program

For mer information, kontakta:
Julia Hansson, tel. 010-788 66 51
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Project management and communication

® Project manager: Julia Hansson, IVL
e External website will be created under the IVL website

e Communication: IVL supported by 2030 sekretariatet - Jakob
Lagercrantz (subcontractor)

e Advisory board
e News published by NER and IVL

https://www.nordicenergy.org/project/nordic-maritime-transport-and-energy-research-programme/

https://www.ivl.se/toppmeny/press/pressmeddelanden-och-nyheter/nyheter/2021-03-02-nordisk-forskning-

analyserar-bransleceller-och-vatgas-for-sjofarten.html)
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Contact: julia.hansson@ivl.se



