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1. PROJECT OBJECTIVES AND MAJOR ACHIEVEMENTS DURING THE REPORTING PERIOD
1.1. Project objectives

The aim of the project is to support the development of early niche market for renewable energy sources fuel cell micro-CHP (combined heat and power) systems for households and thus firstly contribute to commercialisation of fuel cell technologies, and secondly – to increase the share of renewable sources in the energy consumption. 
The renewable energy sources identified as relevant in the project description were in particular wind power, biogas and methanol (and hydrogen-from-wind, biogas and methanol fuel cells respectively). However, other sources like e.g. solar energy might be included if they prove to be relevant for some potential regions.
The key part of the project is identification and description of the potential regional markets for at least 3,000 units of RES-FC systems – a catalogue of min. 10 regions, describing the technology to be used there, local conditions, barriers and ways to overcome them. 
While the technology is already in place, the major barriers for the commercialisation are at present absence of regulations and the price. In particular driving the prices down is a critical element for the success of the development of market. The cost of RES-FC systems is expected to be cut down to the level of less than EUR 5.000 / kWe through the aggregation of regional market and getting benefits of the effect of scale. Additional price decreases are expected from sharing experience between the regions and implementing best practices, as well as further technical improvements. 
1.2 Summary of activities and results for the reporting period 
The key activity and task of the partners in the project in the reporting period has been the continuation of the work of WP4 and WP6, the start up of WP5 and the finishing of WP2 and WP3. The WPs in progress comprise the overall objectives of constructing market development plans (WP3), developing an aggregated market of 3,000 RES-FCHS units (WP4) and improving the technical performance of RES-FCHS (WP5). WP6 comprises dissemination activities. To this date the three deliverables of WP2 are finished (the second one in draft), the 3 deliverables of WP3 are finished in draft and the 4 deliverables of WP4 are close to the finishing line (will be done in draft by February 2008). The results achieved in the reporting period are thoroughly described in 3.1. (progress of work plan against initial objectives).
1.3 Identified problems and corrective actions taken

In the last half of the reporting period a dominant task has been how to deal with the conclusions reached and the analytical level of WP2 after the just criticism by EACI in connection to the evaluation of the interim report. In the letter of 11th of October the technical project officer, Gianluca Tondi, expressed concerns about the conclusions of D2.1:

· Route biogas to hydrogen to fuel cell CHP: not convenient because the overall efficiency is lower than conventional CHP;
· Route biomass to methanol to hydrogen to fuel cell CHP: this technology is still in development phase and probably too many steps are necessary, therefore this option is not feasible;

· Route excess wind electricity to hydrogen to fuel cell CHP: option feasible under certain conditions.
These conclusions seem to imply that the rest of the study is useless, but only if one disregard the main purpose of this deliverable: to make a status description of the RES-FCHS technologies. The conclusions were made only on the basis of energy efficiency of the routes, and it is a known fact that RES-FCHS are at a pre-commercial level in that respect. To solve the situation EACI, HIRC and ECN got together at a meeting in Brussels in December and made an action plan. The WP leader has changed the deliverable according to the action plan (for further details see 3.1.2).

Another concern expressed by the EACI was the ability to hand in the other deliverables on time due to this huge delay of WP2. But the work in the other WPs has continued regardless of the conclusions reached in WP2 and has thus run parallel to the work in WP2. The interconnection between the WPs is described in 3.1. 
Another identified problem is the length of the two workshops scheduled in May-June 2008. Some of the partners have expressed concerns about a two days workshop, because it is quite difficult to get many attendees for only one single subject. So instead two one-day workshops have been scheduled – one in Portugal and one in Denmark. 
2. CONSORTIUM MANAGEMENT IN THE PERIOD
2.1 Project meetings

In the reporting period one project meeting was held at the National Renewable Energy Centre (CENER) in Sarriguren/Navarra in Spain 3-4th of September. Representatives of almost every partner were present (except UoI, AAU and BIC). Minutes from the meeting have been prepared and sent to partners and are available on the restricted area of the project website along with agenda and presentations (www.resfc-market.eu). At this meeting new dates for the workshops and coordination meeting in 2008 were suggested due to interfering holidays. It has since then been decided to hold the workshop in Portugal 26-27 of May. Possible dates for the workshop in Denmark are currently being investigated and it will be decided when to hold this workshop in the first week of February 2008. Furthermore, some of the partners expressed a wish for closer and more personal cooperation between the partners in the project and an internal meeting was held in Iceland 27th of November 2007.
2.2 Cooperation with other projects – Roads2HyCom
The scope of RES-FC Market covers much of the same as Roads2HyCom, a project funded under FP6 and cooperation between the two projects in order to exchange information and experience and avoid duplication of activities was recommended by EACI in the negotiation phase. A contact with representatives of Roads2HyCom has been established and we have filled in an on-line surveys survey launched by Roads2HyCom. In connection to that survey we have recently been contacted in order to update our answers in the Researchers Questionnaire. Furthermore, one representative from HIRC and one from ECN attended the Roads2HyCom Workshop on Regional Development and Hydrogen Projects in Brussels 9th of October 2007. One workshop of the conference addressed organisations active in Hydrogen and Fuel Cell research and technology development, another existing or potential early-adopting "Hydrogen Communities". The conference was useful to our project, because it addressed the issue of how to make the demonstration projects cheaper through competitive tendering between the suppliers, which is an element of WP4 in our project. 
2.3 Communication 

The communication between partners in the reporting period has been carried out – apart from the coordination meeting in September and the internal meeting in November - via extensive e-mail and telephone correspondence. Some of the partners expressed a wish for closer and more personal cooperation between the partners in the project and an internal meeting was held in Iceland 27th of November 2007. The EACI was contacted by the Coordinator to allow this disposition and got approval by e-mail 22nd of November. At this meeting the field of investigation of WP5 was narrowed down and a detailed time schedule prepared. The outcome of this meeting will be further described in 3.1.5. At this meeting representatives from HIRC, BIC, IRD, DONG, DT and UoI attended.
2.4 Other

Dantherm Air Handling A/S has formed a subsidiary company called Dantherm Power A/S. The project has been transferred to the new company, but the person in charge of the project, Jesper Themsen, remains the same. The company is currently conducting the legal procedure required by the EACI. During the writing of the interim report it was discovered that a lot of the partners had changed person in charge of the project and financial officers. The Coordinator collected all the changed CPFs and sent them to the EACI the 22nd of January.
3. PROGRESS OF EACH WORK PACKAGE IN THE PERIOD
3.1. Progress of work plan against initial objectives

3.1.1 Management and coordination (WP1)
In the reporting period the management activities planned included the standard coordination activities:  organising of a coordination meeting, making close follow ups and establishing cooperation with Roads2HyCom. The coordination meeting was organised and held at CENER according to plan, and minutes were prepared and sent to all partners. 
The management of the project also included the task of writing and submitting the interim report by the 15th of August. During the evaluation phase of the report EACI found the conclusions of WP2 to be potentially disturbing for the continuation of the project. In order to solve the issues raised by EACI an extraordinary meeting was held in Brussels the 13th of December with participants from EACI, HIRC (WP1 leader) and ECN (WP2 leader). The Coordinator addressed the questions and critical remarks on WP2 that Gianluca Tondi expressed in the letters of the 11th of October and 15th of November in a statement sent to EACI the 10th of December 2007. In that statement the Coordinator challenged some of the results reached by WP2 and suggested how to move along. These issues were further discussed and clarified at the meeting. Subsequently, the approved minutes of the meeting including an action plan were sent to all the partners. The issues addressed at the meeting will be further discussed below. 
The Coordinator has also been very active in the planning of WP5. As mentioned in 2.3 the Coordinator arranged an internal meeting in Iceland in order to expedite W5. At the meeting the Coordinator presented a suggestion for an action plan, which will be elaborated below. The Coordinator prepared the minutes of this meeting and sent them to the partners. The cooperation with Roads2HyCom has been elaborated in 2.2.
3.1.2 Status on RES-FCHS technology and regional market development (WP2)
The final deliverables of WP2 were approved by the partners and sent to the EACI as attachment to the interim report. However, the reports were not approved by the scientific officer. Subsequent e-mail correspondence did not solve the matter, so a meeting between the EACI, HIRC and ECN was held.  

The outcome of the meeting was that for D2.1:

· A revised version of D2.1 will be carried out with the new information on costs. 

· This deliverable will also entail identification of barriers and actions needed for growth in the market for each technology.

· This deliverable will be finished no later than the end of January when the progress report has to be handed in to the Commission. 

and for D2.2:

· An elaboration of the figure (p. 7-9) will be done including a more transparent time frame. The questionnaires, which the figure is based on, will form the base of a more comparative analysis between the descriptions of the markets. Following issues will be addressed: the supply of low cost RES-supply for fuel cells, amount and cost, feed in arrangements giving electricity and heat produced from the FCHS a high value, cEURO per kWh, public regulations on RES-FCHS establishing the framework for implementation, e.g. security regulation on installation of H2 systems in domestic houses etc., the size of the regional market of RES-FCHS, stakeholders, main barriers of the regional market and eventual present plans for activating the regional market. 

· During the rewriting it is important to make clear how the conclusions are reached, who has been contacted, and how is the hydrogen to MCHPs-scenario interesting and relevant in a wider European perspective? This deliverable will be supplied with a stakeholder list on who has been contacted at a regional, national and international level.

· The deliverable will be supplied with a final chapter, where all the barriers are summed up and it is indicated, which are the regional markets, where all the conditions exist. The last paragraph should be made on the basis of implementation possibility of the energy path selected in the 10 identified markets and not on the feasibility of the energy path selected. This feasibility question will be raised in WP3, WP4 and WP5. 

· This deliverable will be finished no later than the end of January.
The report D2.1 “RES-FC Market Status and cost of technology options” has been revised accordingly, and the comments stated above are included according to the WP2 leader. The partners have supplied extra information on the present cost of the technology options. 

The report D2.2 “RES-FC Market Status of regional markets“ has been completely revised based on the comments stated above. The partners have supplied information on the cost of the primary fuel for the process involved for their region. The draft version of the report is sent to the partners for comments and additional information on new houses for their region. The report is homogeneous in its description of the regions. The final report with the partners’ input will be ready by mid February. 
3.1.3 Market development plans (WP3)
The task of WP3 is to establish the series of steps to be taken in order to create the respective market – the so-called Market development plans – for the ten combinations of technologies and geographical regions. Each of the market development plans starts with an analysis of the appropriateness of the combination of geographical location and the respective fuel mix in question. With efficiencies in the fuel systems still being modest compared to investment costs, barriers have proved momentous and ample barriers have thus also been identified in work packages 2 and 3. However, where WP2 focussed on establishing appropriate areas, WP3 focused on steps needed to be taken in order to overcome barriers – i.e. a more proactive ambition. This is why work in WP3 has been able to be carried out despite the negative conclusions regarding market conditions reached in WP2. WP3 has identified the main barriers against the development of RES FC systems as costs and/or low efficiencies.
WP3 offers following recommendations:

· One recurring recommendation from the individual contributions is a certain level of subsidy for the introduction of the technology – also coupled with minimum tariffs for delivery of electricity to the grid (or a system where electricity metres count backwards when dwellings are net-producers, thus giving a good price as it includes various taxes and fees). 

· One must naturally also look at some of the advantages of the fuel cell technology and the ability to supply regulating power – upwards in case of all fuel types and also downwards in case of electrolytic hydrogen – could improve the economy of the plants. This would require that local regulation should permit that very small units participate in the regulating power market. Additionally, some level of automation would be required as local house owners cannot be expected to make bidding as well as control the unit according to concluded deals. Of course – if operated by a common operator, at least the typical minimum physical size requirement for market operators may be overcome. It would, however, require low-cost systems for remote controlling of the units as well as low costs systems to monitor the exact timing of production and demand to demonstrate that obligations are met. 

· Many contributors in the project refer to the importance of national or EU policy within the area. Importance is e.g. attached to the EU directive 2003/30 on liquid bio-fuels. Also important is the establishment of ambitious goals on both national as well as EU levels. This would demonstrate to technology producers that there is an emerging market to address and will function as a leverage to get utilities to adopt the technology. Ambitious EU goals would also compel member countries to create settings that will favour the introduction of the technology. 
3.1.4 Developing an aggregated market of 3,000 RES-FCHS units (WP4)
Regarding WP4 the relative negative conclusions in WP2 and the lack of system efficiency analysis have not seriously affected the work. It took longer time to get started, which has caused a delay of the WP. However, the conclusion in WP2 that has affected the work in WP4 the most is the fact that it was decided to work with LT PEM systems only. This was at the time a joint and wise decision, but it has in combination with new inputs from the partners made it necessary to do a rather intensive reinterpretation of Annex 1. 

The first part of WP4 is investigating the current prices, prospective future prices and means of being able to achieve lower prices for FC stacks, fuel cell systems and electrolysers. On a regional basis the first part of the analysis is mainly focused on the perspectives for using the hydrogen carriers in FCHS as well as the current and estimated future availability of the carriers. The 2 overall conclusions most important for the following part of the WP are:

· That FCHS are currently too expensive, and that increased scale of production is vital in order to get the prices down to a near competitive level. 

· That the stated fuel cell prices (10000 euro/kW) in Annex 1 is a price for a system with short lifetime (5000 hours lifetime). 

The figure that ultimately determines the competitiveness of the fuel cell system towards traditional means of heat and electricity production is the price per kW el and kW heat for the end consumer. Therefore, the logical and next step in WP4 is to calculate how much an “isolated” demonstration project will cost per kWh heat and kWh el for the consumers in the individual regions – meaning that we use the prices at which an individual demonstration project will be able to purchase the fuel cells for. In these calculations on FCHS the significantly higher prices for a long lifetime system (40000 hours lifetime) will be used, since that system over time is cheaper for the end consumer (due to the longer depreciation period.)

The last part of WP4 evolves around optimizing the standardized FCHS for use across the various H2 carriers and regional heat and electricity requirements, followed by calculations on how much the effect of standardization and the pooling of the orders will affect the end user economy in the individual regions. All deliverables of WP4 are expected to be finished by the end of February.
3.1.5 Improving technical performance of RES-FCHS (WP5)
The goal of WP5 is to obtain technical and thereby economic improvements of RES-FCHS through utilization of experiences with similar technologies where good results have been obtained. The methodology is to take the best of the WP2 regional solutions. The first deliverable of WP5 is dealing with improvements on a system level, and methanol, upgraded biogas/natural gas and electrolysers will be the objects for investigation. Due to the decision in WP2 to focus on LT PEM, a systems design with central hydrogen production has so far been the primary area of investigation. This was chosen so that the same LT PEM CHP system could be used in all the identified households, and we thereby could achieve significant economics of scale via establishment of joint purchasing. That massive cost reduction can be achieved via joint purchasing of the micro CHP was one of the conclusions in WP4. However, several factors speak in favour of choosing a solution with decentralized reforming and HT PEM in the methanol and biogas/natural gas cases. When working with decentralized reforming as opposed to central reforming we can easily utilize the “waste heat” from the reformer, and we don’t need to establish a hydrogen grid. Furthermore, it is possible to get connected directly to the existing natural gas grid.
A faster development of HT PEM and DMFC technology than anticipated earlier in this study suddenly makes these technologies relevant to look further into in the search for system efficiency improvements and cost reductions. This is why the study of HT PEM will be added to this WP.
The second deliverable of WP5 deals further with the technology and looks into the possibilities for development (and cost reductions) of the selected objects. The WP leader has connected J. Maceda from Gibbs Energy of New Jersey to this WP, and the deliverables are expected to be finished by April 2008.
3.1.6 Dissemination (WP6)
So far following dissemination activities have been carried out:

Trans-regional dissemination activities

· A network cooperation group has been set up (HIRC). HIRC organised a mailing list with contributions from all the partners, which includes the main stakeholders in each country. The first newsletter, which was launched 25th of September, has been sent to this mailing list. This newsletter covered several technologies and strategies for the deployment of fuel cells. All the partners were asked to contribute with his/her expertise and background to the content of the newsletter, and several opinion articles can be found on different issues.
·  A project poster has been developed and was presented at a FC congress that hosted about 600 participants, in September 2007 in Stuttgart, to inform the international experts about the project.
· A 4 pages information brochure, whose technical contents have been developed by ISR-UC and the layout design has been carried out by HIRC, was recently prepared. The English version of this brochure is being launched this month, January 2008. The information brochure is for the potential end-user, and will be available on the project website.

Regional dissemination activities

	
	Short ppt presentation
	Short article

	
	1st regional seminar
	2nd regional seminar
	Regional news media

	HIRC-Jutland-DK
	Hydrogen and Fuel Cells seminar at HIRC in Her-ning addressing regional politicians. 23th of October, 2007, afternoon session.
	Hydrogen and Fuel Cells seminar at HIRC in Her-ning addressing regional politicians. 23th of October, 2007, evening session.
	Herning Folkeblad

	ISR-UC-Coimbra-PT
	
	
	An article was prepared in Portuguese to be published in: Energia I&D

	ECN-North Friesland, NL


	The partner is planning to prepare a paper and present the wind-hydrogen-micro-CHP on fuel cells results at a conference in 2008, even though the scenario might be difficult to implement in the Netherlands
	

	KIBZ-Baden-Wurttemberg, DE
	A flyer was used at the Hanover fair in April 2007 to inform about the project as a means to inform the general public and the leading European producers for central heating (single – family houses up to apartment houses and small office buildings / small business applications). This has been documented in memos and a corresponding report.
	Presentation of a fermentation site in combination with a HT fuel cell (240 kWel. MCFC) to an international group of experts. Location: Leonberg/Germany

Date:July 5th, 2007
	English project-flyer has been developed in April, 2007.


Sector dissemination activities

· One ppt presentation on fuel cells was prepared by IRD. This presentation, which is available on the project website has already been presented at the Danish Meeting: Danvak dagen, 18/04/2007. In addition an article is also being prepared by IRD. This article will be published in relevant media of the respective sector. 
· BIC has already prepared a ppt presentation on electrolysers (available on the project website, members area), that was presented at VE-Net; 13-3-2007, Hotel Plaza, Østre Stationsvej, 5000 Odense, Denmark. BIC has also prepared an article related to this presentation that has been published in the magazine “Naturlig Energi", issue October 2007, with the title: “Brint det fremtidige energiråstof”.
· AAU has prepared an article: “Comparative Energy System Analysis of individual House Heating in Future Sustainable Energy Systems” to be published in the "International Journal of Hydrogen Energy" very soon.
The rest of the dissemination activities will be carried out in spring 2008. Among these are the two workshops, which will be held May-June 2008. ISR and HIRC have jointly made a draft program for the Portuguese workshop. This workshop targets the Southern European countries. A workshop leaflet will be distributed soon. 
3.1.7 Common dissemination activities (WP7)
A set of updated publishable slides are being prepared now as well as an up-date of the fact sheets. The tasks will be completed immediately after the submission of this report. 
3.2 Deviations from the project work plan
The kick-off meeting for the project was delayed by 2 months, which also delayed the work in all the WPs. However, the deliverables will be handed in before the writing of final report. As mentioned in the description of the work in the different WPs, the remaining deliverables have these new deadlines (all deliverables except dissemination activities are mentioned):

	Del. N°
	Deliverable name
	Related work package N°
	Date due
	Forecast submission deadline

	D.4.1
	Improvement of economic performance through an aggregated market of 3,000 RES-FCHS units
	4
	Month 24
	Month 26

	D.4.2
	Reports of 6 technologies of RES-FCHS
	4
	Month 24
	Month 26

	D.4.3
	Reports from  each of 10 regional markets
	4
	Month 24
	Month 26

	D.4.4
	Report with WP4 inputs for Roads2HyCom
	4
	Month 24
	Month 26

	D.5.1
	Report on technical improvements of RES-FCHS
	5
	Month 26
	Month 28

	D.5.2
	Report on technical improvements on each specific techno-logy
	5
	Month 26
	Month 28

	D.5.3
	Report with WP3 inputs for Roads2HyCom
	5
	Month 26
	Month 28
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3.4 List of deliverables 
See Annex 1, p. 35-36.
4. PROGRESS REGARDING PERFORMANCE INDICATORS
The performance indicators for activities planned for the reporting period are:
WP2: Are the overall conditions in place for RES-FCHS market development?
- If no subsidies are available for RES integration, then the overall conditions are not in place, since cost of FCHS technology is still too high. But with subsidies and improved national or EU policy, the future might be brighter (this is what WP3 deals with). 

WP2: Are the regional market conditions in place for RES-FCHS market development?
- Again, if subsidies are not available the regional market conditions are only in place in 4 out of 10 markets. But the effect of standardization and the pooling of the orders will affect the end user economy in the individual regions in a positive direction (this is what WP4 deals with).
WP3: Is there a RES-FCHS market of minimum 3,000 units?
- No, only 1200 units have been identified.
Annex 1 
Overview of the current status of deliverables, based on the List of Deliverables

	Del. N°
	Deliverable name
	Related work package N°
	Date due
	Actual/Forecast submission deadline

	D.2.1
	Catalogue of RES FCHS technologies
	2
	Month 8
	Month 8

	D.2.2
	Report with status of 10 regional markets
	2
	Month 8
	Month 15

	D.2.3
	Report with WP2 inputs for Roads2HyCom
	2
	Month 8
	Month 15

	D.6.1.A
	Presentation of project on the website
	6
	Month 6
	Month 6

	D.3.1
	Report on 10 RES-FCHS regional market development plans
	3
	Month 24
	Month 25

	D.3.2
	Guidelines on developing regional market development plans
	3
	Month 24
	Month 25

	D. 3.3
	Report with WP3 inputs for Roads2HyCom
	3
	Month 24
	Month 25


Annex 2: 
Overview table on the state of advancement (in %) of the budget expenditure per partner and per work package

	Work package
	Actual/Planned Achievement
	Partner 1 HIRC
	Partner 2 UoI
	Partner 3 ISR
	Partner 4 AAU
	Partner 
5 CENER
	Partner 6 ECN
	Partner 7 IBBK
	Partner 8 DONG
	Partner 9 IRD
	Partner 10 DT
	Partner 11 KIBZ
	Partner 12 BIC

	WP 1: Coordination
	Actual
	75%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0
	0%
	0%
	0%

	 
	Planned
	75%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%

	WP 2: Status 
	Actual
	100%
	95%
	100%
	100%
	100%
	95%
	100%
	100%
	100%
	100%
	100%
	100%

	 
	Planned
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%

	WP 3: Market dev. plans
	Actual
	100%
	100%
	100%
	100%
	100%
	90%
	95%
	100%
	100%
	100%
	100%
	100%

	 
	Planned
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%

	WP 4: 3.000 units
	Actual
	55%
	85%
	80%
	60%
	80%
	100%
	80%
	95%
	95%
	90%
	86%
	100%

	 
	Planned
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%

	WP 5: tech. impr. 
	Actual
	25%
	60%
	0%
	0%
	40%
	0%
	20%
	40%
	10%
	25%
	50%
	70%

	 
	Planned
	25%
	80%
	25%
	0%
	25%
	25%
	5%
	25%
	25%
	25%
	52%
	70%

	WP 6: dissemin.
	Actual
	50%
	0%
	40%
	50%
	30%
	20%
	0%
	20%
	60%
	10%
	50%
	100%

	 
	Planned
	50%
	50%
	50%
	50%
	50%
	50%
	50%
	50%
	50%
	50%
	53%
	100%

	WP 7: common diss.
	Actual
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%

	 
	Planned
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%

	Total Project
	Actual 
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