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•• BackgroundBackground
•• In work package 4 there were works on synergies between the 10 In work package 4 there were works on synergies between the 10 

regional RESregional RES--FCHS markets through European transFCHS markets through European trans--regional regional 
cooperation. Parallel  to this is in work package 5 partners wilcooperation. Parallel  to this is in work package 5 partners will work l work 
to achieve technical and thereby economic improvements of RESto achieve technical and thereby economic improvements of RES--
FCHS systems through involvement of leading European expertise iFCHS systems through involvement of leading European expertise in n 
RESRES--FCHS and through utilization of experiences from similar FCHS and through utilization of experiences from similar 
technologies, e.g. as wind energy to achieve good results. Work technologies, e.g. as wind energy to achieve good results. Work 
packages 4 and 5 are working in parallel to improve the potentiapackages 4 and 5 are working in parallel to improve the potential l 
for establishing the 10 regional RESfor establishing the 10 regional RES--FCHS markets. FCHS markets. 

•• ObjectivesObjectives
•• The objectives are to obtain technical and thereby economic The objectives are to obtain technical and thereby economic 

improvements of RESimprovements of RES--FCHS systemsFCHS systems through involvement of leading through involvement of leading 
European expertise in RESEuropean expertise in RES--FCHS and through utilization of FCHS and through utilization of 
experiences with similar technologies, e.g. as wind energy, wherexperiences with similar technologies, e.g. as wind energy, where e 
good results have been achieved. good results have been achieved. 

•• The activities of work package 5 are supplementary to the activiThe activities of work package 5 are supplementary to the activities ties 
of work package 4, whereas in 4 will be worked with RESof work package 4, whereas in 4 will be worked with RES--FCHS FCHS 
technologies on a status quo basis, and 5 on improvements of statechnologies on a status quo basis, and 5 on improvements of status tus 
quo as it is performing in technologies presented from suppliersquo as it is performing in technologies presented from suppliers. . 

•• It is the aim to obtain a minimum 10% improvement of economic It is the aim to obtain a minimum 10% improvement of economic 
performance. performance. 
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•• Description of the work and contributions from the partnersDescription of the work and contributions from the partners
•• Improving technical performanceImproving technical performance
•• This effect is achieved through the involvement of European leadThis effect is achieved through the involvement of European leading experts ing experts 

in the field of marketable RESin the field of marketable RES--FCHS systems, with work package leader, FCHS systems, with work package leader, 
University of Iceland, having first hand experience from implemeUniversity of Iceland, having first hand experience from implementing fuel nting fuel 
cell systems in Iceland. Also experts in practical technology imcell systems in Iceland. Also experts in practical technology improvements provements 
will be involved, especially with experience from the renewable will be involved, especially with experience from the renewable energy energy 
sector, e.g. as wind energy, which has been very successful on tsector, e.g. as wind energy, which has been very successful on technical echnical 
improvements.improvements.

•• The activities include technical improvements of: The activities include technical improvements of: 
•• Specific RESSpecific RES--FCHS solutions of biogas, methanol and wind/H2 also seen FCHS solutions of biogas, methanol and wind/H2 also seen 

through our experience of geothermal and hydroelectric in Icelanthrough our experience of geothermal and hydroelectric in Iceland.d.
•• Fuel cell technologies, including systems of converters etc. andFuel cell technologies, including systems of converters etc. and electrolyserelectrolyser
•• Through this activity the RESThrough this activity the RES--FCHS technologies will come from a regional FCHS technologies will come from a regional 

level to a "level to a "best European levelbest European level" through combining the best regional solutions " through combining the best regional solutions 
and improving these with experiences from similar sectors and wiand improving these with experiences from similar sectors and with th 
expertise from the involved partners. expertise from the involved partners. 

•• The partners involved in transThe partners involved in trans--regional activities on RESregional activities on RES--FCHS technologies FCHS technologies 
will do these activities will do these activities -- with the work package leader as coordinator and with the work package leader as coordinator and 
defining the overall strategies. defining the overall strategies. 
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•• The regional elementThe regional element
•• The other main activity is to integrate the effects of technicalThe other main activity is to integrate the effects of technical

improvements into the regional activities and thereby contributiimprovements into the regional activities and thereby contributing to ng to 
overcoming the regional barriers, e.g. of too high costs on RESovercoming the regional barriers, e.g. of too high costs on RES--FCHS FCHS 
systems etc. The partners involved in the regional activities wisystems etc. The partners involved in the regional activities will do this. ll do this. 
There is a direct effect of synergies between the regional activThere is a direct effect of synergies between the regional activities of ities of 
work package 4 and 5, leading to reduced contribution of man houwork package 4 and 5, leading to reduced contribution of man hours in this rs in this 
activity of work package 5. activity of work package 5. 

•• MethodologyMethodology
•• The methodology for obtaining cost reductions due to technical iThe methodology for obtaining cost reductions due to technical improvements mprovements 

has the following main elements: has the following main elements: 
•• Taking the best out of each of the regional technological solutiTaking the best out of each of the regional technological solutions ons 

registered in WP 2 and combining the best solutions to improved registered in WP 2 and combining the best solutions to improved RESRES--FCHSFCHS
•• Each component of the "improved" RESEach component of the "improved" RES--FCHS systems is analyzedFCHS systems is analyzed, if there , if there 

are better/more cost efficient solutions on the market. Experienare better/more cost efficient solutions on the market. Experience from the  ce from the  
development of the wind technology shows that this can be an effdevelopment of the wind technology shows that this can be an efficient icient 
strategy, choosing standardised and mass produced componentsstrategy, choosing standardised and mass produced components

•• The whole RESThe whole RES--FCHS system is analyzedFCHS system is analyzed, if improvements on a system level , if improvements on a system level 
can be identified, especially on simplifying the systems, e.g. bcan be identified, especially on simplifying the systems, e.g. based on an ased on an 
overall strategy of simple but more reliable and cost efficient overall strategy of simple but more reliable and cost efficient solutions. solutions. 
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•• The WPThe WP--leader will leader will coordinate the effort of identifying potential technical coordinate the effort of identifying potential technical 
improvements and costs reductionsimprovements and costs reductions with inputs from the technical expertise with inputs from the technical expertise 
partners of the project, including the WPpartners of the project, including the WP--leader. In this dialogue it is leader. In this dialogue it is 
expected to achieve the results of improvements of minimum 10%. expected to achieve the results of improvements of minimum 10%. The The 
contributions from each of the partners are listed below. contributions from each of the partners are listed below. 

•• The activities and tasks will be focused on a transThe activities and tasks will be focused on a trans--regional level of regional level of 
improving the technologies. improving the technologies. 

•• As an example it can be mentioned that the As an example it can be mentioned that the cost of electrolyserscost of electrolysers are very are very 
high. One of the reasons is that the market seems to be dominatehigh. One of the reasons is that the market seems to be dominated by only d by only 
a few suppliers, creating a situation of monopoly. In Russia anda few suppliers, creating a situation of monopoly. In Russia and Ukraine Ukraine 
there is much more cost efficient electrolyser technology, but ithere is much more cost efficient electrolyser technology, but it has to be t has to be 
adapted to Western standards, and this is seen as being possibleadapted to Western standards, and this is seen as being possible. The . The 
technical experttechnical expert--partner in electrolysers, BIC, will contribute with the partner in electrolysers, BIC, will contribute with the 
technical expertise. Especially for electrolysers there is a strtechnical expertise. Especially for electrolysers there is a strong need for ong need for 
technical and economic improvements; therefore the efforts here technical and economic improvements; therefore the efforts here are are 
relatively strong. It is expected that substantial cost reductiorelatively strong. It is expected that substantial cost reductions on ns on 
electrolysers can be achieved through this project. electrolysers can be achieved through this project. 

•• The results of cost improvements shall be implemented into the rThe results of cost improvements shall be implemented into the regional egional 
level together with implementing the results of cost reductions level together with implementing the results of cost reductions from WP2. from WP2. 
Due to the synergy effect of the regional implementation activitDue to the synergy effect of the regional implementation activities between ies between 
WP 4 and 5, a smaller man hour contribution is dedicated to thisWP 4 and 5, a smaller man hour contribution is dedicated to this activity in activity in 
WP 5. WP 5. 
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•• Tasks (T) of each of the partnersTasks (T) of each of the partners
•• PartnerPartner TransTrans--regional activity MHregional activity MH Regional activityRegional activity MHMH Other Other 

activityactivity MHMH Total MHTotal MH
•• HIRCHIRC Wind/H2,DKWind/H2,DK 3030 3030
•• UoIUoI Fuel cells, IC (T.5.1)Fuel cells, IC (T.5.1) 100100 Methanol, ICMethanol, IC 100100 WP WP 

leaderleader 370370 570570
•• ISRISR--UCUC PT,Wind/H2PT,Wind/H2 7777

7777
•• AAUAAU DK, BiogasDK, Biogas 8080 8080
•• CENERCENER Wind/H2 (T.5.2)Wind/H2 (T.5.2) 7070 ES, Wind/H2ES, Wind/H2 7070

140140
•• ECNECN NL Wind/H2NL Wind/H2 3030 3030
•• IBBKIBBK Biogas (T.5.3)Biogas (T.5.3) 100100 DE, BiogasDE, Biogas 3030

130130
•• ElsamElsam Methanol (T.5.4)Methanol (T.5.4) 4040 DK, MethanolDK, Methanol 3030

7070
•• IRDIRD Fuel cells (T.5.5)Fuel cells (T.5.5) 9090 9090
•• DTDT Fuel cellsFuel cells--systems (T.5.6)systems (T.5.6) 150150 150150
•• KIBZKIBZ DE,meth.wind/H2DE,meth.wind/H2 100100 100100
•• BICBIC Electrolyser (T.5.7)Electrolyser (T.5.7) 5050 5050
•• TotallyTotally 600600 TotallyTotally 547547 TotallyTotally 370370 1.5171.517
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•• Outcome of this work package:Outcome of this work package:
The outcome of work package 5 will be a report of proposed improThe outcome of work package 5 will be a report of proposed improvements vements 

of RESof RES--FCHS technology leading to minimum 10% reduction of costs.FCHS technology leading to minimum 10% reduction of costs.
The overall outcome of work package 4 and 5 together is to reducThe overall outcome of work package 4 and 5 together is to reduce costs e costs 

for RESfor RES--FCHS to a level < 5,000 EURO/FCHS to a level < 5,000 EURO/kWekWe..
•• Deliverables of this work packageDeliverables of this work package
•• List of deliverables List of deliverables 
•• 5.1 Report on the overall improvements of technical/economic 5.1 Report on the overall improvements of technical/economic 

performance, including improvement at the regional level performance, including improvement at the regional level --
made by the WPmade by the WP--leaderleader

•• 5.2 Reports on technical improvements of technology for 5.2 Reports on technical improvements of technology for 
each field of RESeach field of RES--FCHS technology: FCHS technology: 

•• Wind/H2Wind/H2--fuel cells fuel cells -- CenerCener
•• BiogasBiogas--fuel cells fuel cells -- IBBKIBBK
•• MethanolMethanol--fuel cells fuel cells -- ElsamElsam
•• Fuel cell systems Fuel cell systems -- University of Iceland University of Iceland UoIUoI and and DanthermDantherm
•• Fuel cell technology Fuel cell technology -- IRDIRD
•• Electrolysers Electrolysers -- BICBIC
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•• Work package leader is University of Iceland, including tasks ofWork package leader is University of Iceland, including tasks of::
•• The overall coordination of the activitiesThe overall coordination of the activities
•• Providing expertise and experience from Iceland on technical impProviding expertise and experience from Iceland on technical improvements on RESrovements on RES--FCHS systemsFCHS systems
•• Making a catalogue of technical/economic improvementsMaking a catalogue of technical/economic improvements
•• Reporting from work package 5Reporting from work package 5
•• The technicalThe technical--economic partners of the project will contribute with their expeeconomic partners of the project will contribute with their expertise on RESrtise on RES--FCHS and FCHS and 

fuel cells:fuel cells:
•• CENER CENER -- wind/H2wind/H2
•• IBBK IBBK -- biogasbiogas
•• ElsamElsam -- methanolmethanol
•• IRD IRD -- fuel cellsfuel cells
•• DanthermDantherm -- fuel cell systemsfuel cell systems
•• BIC BIC -- electrolyserelectrolyser
•• Integration of synergies into the regional market development plIntegration of synergies into the regional market development plans will made by the partners involved ans will made by the partners involved 

in these activities and will include reporting on the regional iin these activities and will include reporting on the regional improvements:mprovements:
•• HIRC HIRC -- wind/H2, Jutland, DKwind/H2, Jutland, DK
•• UoIUoI -- methanol, Reykjavik, ICmethanol, Reykjavik, IC
•• ISRISR--UC UC -- wind/H2, Coimbrawind/H2, Coimbra--region, PTregion, PT
•• AAU AAU -- biogas, Jutland, DKbiogas, Jutland, DK
•• CENER CENER -- wind/H2, wind/H2, NavarraNavarra--Basque, ESBasque, ES
•• ECN ECN -- wind/H2, North wind/H2, North FrieslandFriesland, NL, NL
•• IBBK IBBK -- biogas, Badenbiogas, Baden--WWüürttemberg, DErttemberg, DE
•• ElsamElsam -- methanol, Jutland, DKmethanol, Jutland, DK
•• KIBZ KIBZ -- wind/H2, Schleswigwind/H2, Schleswig--Holstein, DEHolstein, DE
•• KIBZ KIBZ -- methanol, Badenmethanol, Baden--WWüürttemberg, DErttemberg, DE
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•• WishingWishing ourselves all the best of ourselves all the best of 
luck!luck!
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