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SINTEF in short

CLIENTS
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STRATEGIC 
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Green, digital initiatives for
interdisciplinary boost and good innovation conditions
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Exporter of H2

& H2-technologies
Early user of hydrogen 
in transport & industry

Areas where Norway 
can play a key role 
internationally
within hydrogen



H2 & NH3 production initiatives

Energy sources:
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Storfjord

Mo i Rana

Bodø

• H2 & NH3 prod. from renewables & NG w/CCS

• Energy export of H2 & NH3 as energy carriers?

• H2 & NH3 as fuels (Maritime Transport)

• Hydrogen Hubs 

• 15 pre-studies financed Q3 2021

• Five (5) full scale projects were granted 

~ 15 M € each in public support 

yesterday (June 23rd)
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Stranded wind → 1 ton H2/day

• Electrolyser (2,5 MW) installed in Berlevåg in 2021

• Directly connected to Raggovidda wind park 

(avoiding grid tariff)

• Electrolyser exhibit fast response

• Stabilize grid voltage and frequency

• EU (FCHJU) -project:

• Total budget 7 M€ (70 % public support), 

• Start January 2018, duration 6 years

One of SINTEF's 30 EU-projects under the FCH JU-program



Stranded wind→ 0-emission @ Svalbard? 
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Stranded wind → 0-emission @ Svalbard? 



Hydrogen as energy carrier, value chains
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SINTEF's EU-project portfolio (2010-2021)

Teknologi for et bedre samfunn



Water Electrolysis (PEM)

Teknologi for et bedre samfunn
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Materials development 

and characterization

Components and cell 

production processes

Performance and 

lifetime optimisation

Modules and 

control systems

Co Ni

Demonstration 

and piloting

System design

and integration

Circular economy 

and recycling

Value chain optimisation

and feasibility studies

SINTEF covers complete value chains

Multiscale modelling (from nano-scale to system level)



Eksportør av H2

& H2-teknologier

Tidligbruker av H2 i 
transport & industri

Teknologi for et bedre samfunn

H2 as fuel in Transport



GHG emissions in transport-H2-projects SINTEF
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Passenger trains

2018→

Germany,

Netherlands, France

Passenger 

vehicles, 

4,4 mill tonnes

Vans and 

heavy duty 

vehicles

4,2 mill tonnes

Domestic 

maritime and 

fishing, 

2.9 mill tonnes

Other 

mobile 

sources

2.3 mill 

tonnes

Domestic 
air traffic

1,3 million 
tonnes

Motor bikes and scooters
0,1 million tonnes

Railroads, 0,05 million tonnes

CO2 CO2

H2-delivery trucks in 2020 →

H2-pilot train in Norway?



Solar powered H2 heavy duty trucks & forklifts
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Key numbers

Start May 2016

End Oct. 2019

Total budget € 3 260 297

Coordinated by SINTEF

Federico.Zenith@sintef.no 

Main achievements:
• Algorithm that project PEM fuel 

cell operation lifespan of 15 000 h 
and able to determine degradation 
state in few seconds

• Demonstrated feasibility of range 
extender for battery busses

• Better understanding of conditions 
in which to recover cell 
degradation previously thought to 
be irreversible

Giantleap Improves Automation of Non-
polluting Transportation with Lifetime 
Extension of Automotive PEM fuel cells



• Standardised fuel-cell module for heavy duty applications

• 11 world-leading fuel-cell system manufacturers
• Ballard, Plastic Omnium, FCP, Freudenberg, Cummins, Intelligent Energy, Nedstack, Nuvera, Proton Motor, Symbio, Toyota

• OEMs representative of wide heavy-duty sector
• Alstom, AVL, CETENA (Fincantieri), Damen, FPS, Solaris, VDL, Volvo

• Set standard for Size, Physical and Digital interface

• Disseminate open standard to industry

• Build and test 11 prototypes



VIRTUAL-FUEL CELL SYSTEMS
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System integrators/ end- usersFuel cell specialists

• Topic: FCH-01-3-2019

Cyber-physical platform for 

hybrid Fuel Cell systems

• Total budget: € 1 897 806

• Duration: 36 months

• Coordinator: 

The VIRTUAL‐FCS project will develop a fully open source 

software‐ hardware (cyber‐physical) tool that can be 

adopted as a global standard for FC system design. 

Overall objective: To make the design process of 

hybrid fuel cell and battery systems easier, cheaper and quicker.

http://www.fch.europa.eu/
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Technology 
and energy 

carriers



Compressed H2

Liquefied H2

Ammonia

Alternative fuels for maritime transport
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Torghatten, Ferry 199 pax 2000 GT Fukuoka, Tanker 20 000 DWT

H2 and NH3 as fuels for maritime transport

Compressed H2

Liquefied H2

Ammonia

FreeCO2AST
3,2 MW Fuel Cell

Fishing vessels

Ervik 
Kystfiske AS



Near-shore, subsea H2
infrastructure & storage

Renewable and 
stable power supply 

to remote areas

Offshore, large scale 
green H2-production



Subsea hydrogen storage

Hydrogen

Power

Electrolyzer

H2-refueling station for:
• High Speed passenger boats
• HD Trucks and Buses
• Car ferries
• Train?

Fuel cells

This document and all the information contained herein are the confidential and exclusive property of TechnipFMC, and may not be reproduced, disclosed, or made public in any manner prior to express written authorization by TechnipFMC. 

Large scale subsea hydrogen storage in ports

An example, for the City of Trondheim
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• SINTEF provides Decision Support:

• Hybrid car ferry (Fiskerstrand Yard), 2017 - 2021

• Cruise ships (Viking Cruises), 2016-2019 →

• Trains (Rail Administration) Alternative fuels, 2015, 2019

• High speed passenger boats (Trøndelag County), 2017/18

• Fleet vehicles (Trondheim Municipality) 2017-2018

• H2 as fuel in transport (4 largest Norw. Cities) 2016

• Emission reductions on fish farming (NVE) 2017/18

• Wind-H2 (Varangerkraft) @ Raggovidda 2013→

• H2-production from small scale hydro power Hellesylt 2020→

Techno-Economic Assesments

Contact Point: steffenh@sintef.no
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http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNLDucPchskCFcuzcgodWV8K1w&url=http://www.spillerom.org/ny-samarbeidspartner-stavanger-kommune/&bvm=bv.106923889,d.bGQ&psig=AFQjCNGnWrYOfXfTVXjG5gHwIW6g741SHg&ust=1447274687522327
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https://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPrn4sjdhskCFQGecgodYu8EFg&url=https://commons.wikimedia.org/wiki/File:Oslo_komm.svg&bvm=bv.106923889,d.bGQ&psig=AFQjCNGRALoEr9TPSgxwe2wKiPv7L18Bsw&ust=1447274959823749
mailto:Steffen.Moller-Holst@sintef.no


• World-class infrastructure for 

• Hydrogen technology development

• Materials syntheses & Characterization

• Testing of hydrogen (and hybrid) systems

• Open access (only operation cost)

• Close collaboration with industry

• International collaboration

• Financial support from industry and:

Laboratories and 
test facilities

Contact: Ingeborg.Kaus@sintef.no

mailto:Ingeborg.Kaus@sintef.no


Background

• A substantial increasing interest in the market on a higher TRL level

• SINTEF has strong competence on the most relevant technologies for RES systems:

(Electrolysis, Fuel Cells, Batteries and PhotoVoltaics)

• SINTEF has developed leading knowledge on electrochemical modelling, hybrid 

system's optimisation and techno-economic assessments
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Electrochemical Energy Conversion and System Solutions 



Ambitions

• Consolidate & Extend SINTEF activities towards market implementation (e.g., System labs / Pilot plants)

• Utilize data from real world market implementation projects in modelling activities

• Comprise all relevant technologies for remote and autonomous RES (hybrid) systems

• Further develop SINTEF's systems modelling capabilities in close collaboration with leading industry 

and academic partners, e.g., Machine Learning, AI, LCSA, electrochemistry, decision support
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Electrochemical Energy Conversion and System Solutions 



SINTEF's strategic positions in Europe
• European Clean Hydrogen Alliance 

- CEO-Round Table on Hydrogen Production
• Alexandra Bech Gjørv

• European Energy Research Alliance
• Nils A. Røkke, re-elected as president in 2021
• Participation in multiple Joint Programmes

• Hydrogen Europe Research (2008→)
• Steffen Møller-Holst, Executive Board Member

• Clean Hydrogen Partnership (2022→)
• Nils A. Røkke, elected Chair of Stakeholders Group, 
and thereby becoming an observer to the Governing Board

• Co-chair Research, ETIP ZEP, AC member, ACEC member (2006->)

• Zero-emission Waterborne Transport
• Trond Johnsen, Board member

• Clean Aviation Partnership
• Trond Bakken & Ida Hjort, Members of Technical Committee

• Processes 4 Planet
• Duncan Akporiaye, Executive Board Member

Technology for a better society



Hydrogen value chain, SINTEF's engagement
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International Collaboration, Networking

Recruitment, Education, R&D centres, Laboratories

Systems Modelling & Integration

Business Models, Public Awareness, Safety

Production Distribution End use
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