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OutlineOutline of presentationof presentation

•• IntroductionIntroduction: : FundingFunding of RD&D in Swedenof RD&D in Sweden
•• HydrogenHydrogen
•• FuelFuel cellscells
•• International International cooperationcooperation



New New energyenergy research research programmeprogramme
20052005--2011 in Sweden2011 in Sweden

•• End of the 7End of the 7--year year programmeprogramme 19981998--2004 2004 
•• ProgrammeProgramme reviewedreviewed
•• FOKUS FOKUS –– prioritiseprioritise researchresearch
•• A new 7A new 7--year year energyenergy programmeprogramme



Swedish Swedish governmentalgovernmental
R&D R&D fundingfunding

•• 5,5 billion SEK (600 million Euro) 19985,5 billion SEK (600 million Euro) 1998--0404
•• 3.06 billion SEK for the 20053.06 billion SEK for the 2005--2011 period2011 period

•• From 2005: 56 % of the From 2005: 56 % of the previousprevious periodperiod



HydrogenHydrogen

•• ArtificialArtificial photosynthesisphotosynthesis
•• PhotobiologicalPhotobiological hydrogen hydrogen productionproduction by by 

cyanobacteriacyanobacteria ((blueblue--greengreen algaealgae))
•• The Värnamo The Värnamo gasificationgasification plant:plant:

ChrisgasChrisgas
•• DemoDemo initiativesinitiatives



ArtificialArtificial photosynthesisphotosynthesis

•• The The aimaim of this of this workwork is to design and is to design and 
synthesizesynthesize molecularmolecular complexescomplexes, , capablecapable
of of producingproducing hydrogen and oxygen from hydrogen and oxygen from 
water water utilizingutilizing sunsun lightlight

•• SomeSome 40 40 peoplepeople engagedengaged in the in the workwork, at , at 
Uppsala Uppsala universityuniversity. . 
20032003--2006, 50 million SEK (5,5 2006, 50 million SEK (5,5 MEuroMEuro))



PhotobiologicalPhotobiological hydrogen hydrogen productionproduction

•• The The aimaim is to is to developdevelop a a bioreactorbioreactor, , wherewhere
cyanobacteriacyanobacteria efficientlyefficiently producesproduces
hydrogen hydrogen utlizingutlizing sunsun lightlight. . 

•• OptimizingOptimizing the the bacterieumbacterieum by by geneticalgenetical
meansmeans to Swedish to Swedish conditionsconditions..



Växjö Värnamo Växjö Värnamo BiomassBiomass
GasificationGasification CentreCentre



Växjö Värnamo Växjö Värnamo BiomassBiomass
GasificationGasification Centre, VVBGCCentre, VVBGC

•• IGCC IGCC demodemo plant 1991plant 1991--19991999
18 MW, 8500 18 MW, 8500 hourshours of operationof operation

•• VVBGC VVBGC willwill be be usedused for for severalseveral projectsprojects::
-- productionproduction of H2of H2--rich rich syngassyngas, ”, ”ChrisgasChrisgas””
-- IGCC IGCC applicationapplication for for refuserefuse--derivedderived fuelfuel
-- rebuildrebuild pilot plant for alternative motor pilot plant for alternative motor 
fuelsfuels productionproduction



The CHRISGAS The CHRISGAS projectproject

•• EU support: 9.5 million EuroEU support: 9.5 million Euro

•• Swedish Swedish govgov. support: 8.3 million Euro . support: 8.3 million Euro 

•• 15 Partners: Sweden, 15 Partners: Sweden, DenmarkDenmark, Finland, , Finland, 
GermanyGermany, the , the NetherlandsNetherlands, , ItalyItaly, , SpainSpain

•• DurationDuration: 2004: 2004--20082008



CHRISGAS, CHRISGAS, contcont

•• The plant The plant willwill be be rebuiltrebuilt from from airblownairblown to oxygen to oxygen 
and and steamsteam blownblown processprocess

•• Research Research willwill focusfocus on on gasificationgasification and gas and gas 
cleaningcleaning

•• SyngasSyngas productionproduction 20032003--2008, 2008, GasGas--toto--liquidliquid
(GTL) (GTL) facilityfacility 20052005--20102010

•• ProductionProduction of of liquidliquid fuelsfuels for for fleetfleet tests, 2009tests, 2009



OtherOther demonstration demonstration activitiesactivities
((useuse of hydrogen)of hydrogen)

•• HythaneHythane (Hydrogen in NG/Biogas) as (Hydrogen in NG/Biogas) as 
motor motor fuelfuel

•• A group of A group of stakeholdersstakeholders plan for plan for activitiesactivities
to to utilizeutilize hydrogen from hydrogen from refineryrefinery to to 
promotepromote ” the hydrogen ” the hydrogen economyeconomy” ” 



Swedish R&D on Swedish R&D on FuelFuel cellscells

•• FuelFuel cells in cells in transportationtransportation
•• StationaryStationary fuelfuel cellscells



FuelFuel cells for cells for transportationtransportation

•• FC research is FC research is financedfinanced withinwithin the the propro--
grammegramme EnergyEnergy system in road system in road vehiclesvehicles
and the ”Green and the ”Green carcar” ” programmeprogramme ((carcar
manufmanuf + + govgov). ). 

•• Green Green carcar: : FuelFuel cell and hybrid cell and hybrid electricelectric
vehiclesvehicles has a budget of 11 has a budget of 11 MEuroMEuro



ProgrammeProgramme: : StationaryStationary fuelfuel cellscells

•• 44--year year programmeprogramme: 2002: 2002--20052005
•• Research: 26 MSEK (2.9 Research: 26 MSEK (2.9 MEuroMEuro))

Development: 4 MSEK (0.4 Development: 4 MSEK (0.4 MEuroMEuro))

•• Research: Research: MainlyMainly SOFC, MCFC (1 SOFC, MCFC (1 projectproject))
Development: 3 FC installations in Development: 3 FC installations in 
Stockholm (heat and power in Stockholm (heat and power in buildingsbuildings) ) 



International International cooperationcooperation

•• IEA Hydrogen IEA Hydrogen productionproduction and and utilizationutilization
--PhotobiologicalPhotobiological and and photochemicalphotochemical H2 H2 
productionproduction, hydrogen , hydrogen storagestorage, system, system

•• CUTE, Clean Urban Transport for EuropeCUTE, Clean Urban Transport for Europe
•• HYHY--COCO



End of presentationEnd of presentation
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