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Fuel cells technology is a key 
technology for Europe towards 
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2. Fuel Cells and Hydrogen 

Joint Undertaking (FCH JU) 

 

 



Strong Public Private Partnership 

FCH JU 

European Community 

represented by the 

European Commission 

Industry Grouping 

49+11 members 

Research Grouping 

61 members 

The Industry Grouping and the Research Grouping are 

established as non-profit organisations with open membership 

 



Strong Public Private Partnership  

FCH JU ς Governance structure FCH JU - Objective 

To accelerate the development 
of technology base towards  

commercialization from 2015 
onwards  



FCH JU - Operational budget 

467 M ú 

cash 

EU 

450 M ú 

In-kind 

 

20 M ú 

cash 

industry 

3 M ú 

cash 

research 

50%  

co-funding 

M ú 

467 M ú 

cash 

EU 

Budget : 2008 ~ 2013 : 

(min.) 940 M ú 

Operations : to launch 

annual, open and 

competitive calls for project 

proposals 

Principle : 50/50 cost-

sharing between the EU 

and all legal entities 

participating in the activities 



FCH JU Multi-Annual Implementation Plan 

2008 - 2013  



FCH JU Budget Breakdown  2008-2013 

 

 

Support Actions  

(9-11%) 

Long-Term & Breakthrough 

Research (13-15%) 

Research & Technological 

Development  (31-35%) 

Demonstration  

(41-46%) 

By Activity Type 

Early Markets 

(12-14%) 

Cross-Cutting 

Activities (6-8%) 
Transportation & 

Refuelling  infrastructure 

 (32-36%) 

Hydrogen Production & 

Distribution  (10-12%) 
Stationary  Power 

Generation & CHP (34-37%) 

By Application Area 



FCH JU - Operational budget 2008 ς 2013 

M ú 



2008 2009 

2010 

Participants in 

calls for proposals 



Trend of FCH JU contribution per country (1) 
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Trend of FCH JU contribution per 

country (2) 
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Trend of FCH JU contribution per associated 
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2- The Annual Implementation Plan 2012 

(topics opened) 

 

OUTLINE 



Indicative funding: 26 Mú 

 
Demonstration 

Focus on large-scale demonstration of FCEVs including the build-up of the 

necessary refuelling infrastructure.  

 

Reduce GHG emissions in the aircraft sector - FC APUs can play an important 

role.  

 

Research and Development 

Fuel cell systems still need further research and development on competitive  

and reliable components. 

 

Å Compressed onboard storage 

Å Peripheral components 

Å New catalyst structures and concepts 

Å New stacks 

 

PNR: Measuring quantity of delivered H2 to FCEVs 

Transportation and refuelling infrastructure 

 



Transportation and refuelling infrastructure 

 

 

1.1 

 

Large-scale demonstration of road 

vehicles and refuelling  

infrastructure V  

 

ÅMinimum of 5 buses and/or minimum of 10 passenger cars per site  

ÅStation hydrogen production efficiency target 50 ï 70% 

ÅPotential to reduce cost of the vehicle by 25% for the next generation. 

ÅMinimum operation: 12  months or 10,000 hrs 

 

1.2 
Next Generation European 

Automotive Stack 

 

ÅDevelopment of automotive PEM stack 

ÅDemonstration of durability of at least 2,000 hrs; degradation to prove durability 

target of 5,000 hrs 

ÅSeveral technical targets given: power rating 95kW, max T of 95C, average cell 

voltage under specified conditions,etcé 

1.3 
Compressed hydrogen onboard  

storage 

 

ÅOptions: Type III or IV tanks 

ÅDevelopment/optimisation of fibre to improve load sharing between fibres 

ÅSystem approach needed, including pressure regulators, valves, sealing, sensors, 

etcé 

 

1.4 
Periphery ï FC-System  

Components 

Advanced research and development for next generation balance of plant  

components for PEM fuel cells in transportation applications.  

Åair compressors, anode recirculation modules, air humidifiers, air processing units 

Å improve lifetime and reliability, reduction of cost 



 

1.5 

 

New catalyst structure and 

concepts for automotive PEMFCs 

 

ÅCatalysts and electrode layers to reduce loading; Pt loading < 0.1g/kW 

ÅRobust and corrosion resistant catalyst supports, preferably for high T 

ÅLifetime >5,000 hrs dynamic operation 

1.6 
Fuel cell systems for airborne 

application 

The overall objective is to design, develop and flight test an aircraft related fuel cell 

system against flight / application specific requirements (TRL 6)  

 

ÅAuxiliary subsystems optimization, covering air supply, water management, 

thermal and power management  

ÅEvaluate current safety, codes and standards  

ÅDemonstrator in the power range of 20-100kW, providing proof of concept for 

the application. 

1.7 
Measurement of the quantity of 

hydrogen delivered to a vehicle 

ÅDevelopment and testing of measurement system of the quantity transferred 

having a level of accuracy acceptable by weights and measure authorities.  

ÅThe work could either focus on improvement of existing technologies and/or on 

the development of new concepts 

ÅThe scope includes obtaining acceptance by regulatory bodies 

Transportation and refuelling infrastructure 

 



Indicative funding: 8.75 Mú 

 

Basic and applied R&D in innovative hydrogen production and supply chains 

From renewable energy sources and improved solid state and underground  

storage. 

 

Demonstration of production facilities, based on electricity or biogas as primary 
energy source, which should provide an effective coupling to the hydrogen 
delivery infrastructure.  

 

Hydrogen production and distribution  

 



 

2.1 

Demonstration of MW 

capacity hydrogen production 

and storage for balancing the 

grid and supply to vehicle 

refuelling applications 

     

ÅDefinition of a standard optimised hydrogen production and storage system as a 

function of grid balancing constraints and local hydrogen fuel needs 

Å Installation and operation of a standalone forecourt size electrolyser ( 100 - 500 

kg/day) with a hydrogen storage system 

ÅStudy of regulatory aspects  

 

2.2 

Demonstration of hydrogen 

production from biogas for 

supply to a vehicle refuelling 

applications 

 

Show provision of hydrogen to transport applications from biogas as  economically 

viable solution for reducing green house gas emissions of transport . 

Å Installation and continuous operation of a standalone forecourt size hydrogen 

production unit from biogas (100 - 500 kg/day), associated to a hydrogen storage 

system  

ÅStudy of relevant regulatory aspects  

ÅEvaluation of costs, efficiency, and availability based on actual operation.  

 

2.3 Biomass reforming 

 

Scope of work comprises research and technological development activities on 

materials, catalysts and processes for chemical conversion 

ÅConception of low cost and energy efficient systems to produce hydrogen from 

biogas 

ÅEconomic assessment of performance 

ÅDesign and build a reactor for the continuous production of hydrogen at a pre- 

commercial scale (50-250 kg/day) 

ÅFeasibility assessment of the process 

 

Hydrogen production and distribution 

 



2.4 
New generation of high 

temperature electrolyser 

ÅDevelopment of cells and stacks designed for high-temperature (700-1000 ºC), 

high current density (>1 Acm-2) 

ÅManufacture of dedicated HTE cells and stacks for use in large systems for the 

conversion of electricity from renewable sources  

Å   Demonstration of a HTE system of kW size under realistic conditions 

2.5 
Thermo-electrical-chemical 

processes with solar heat 

sources 

ÅMaterials and key components for efficient thermo-electrical-chemical water 

splitting cycles  

ÅModelling and simulation of plant and key components 

ÅField tests of prototype plant 

ÅBenchmark against other high T production means 

2.6 
Pre-normative research on 

gaseous hydrogen transfer 

Å Identify, define and evaluate approaches for trans-filling procedures  

ÅEvaluate influence of tank construction  

ÅRecommendations for implementation in international standards 

 

Hydrogen production and distribution 

 



Indicative funding: 27 Mú 
 
 

Basic research activities 

Å Improved stack and cell designs; study of degradation mechanisms 

 

Applied research activities  

Å developing components and sub-systems 

 

Demonstration activities 

Å proof-of concept 

Å technology validation 

Å market capacity build up 

 

Field demonstration activities are split into small (residential and commercial) and large 
(distributed generation or other industrial or commercial) applications scale.  

Stationary power generation and CHP  

 



Targets for stationary applications and CHP 

Application Technology
1
 Efficiency

2
 

2015 

Lifetime/ 

Durability  

2015 

Cost
3
 

2015 

Small Scale - Domestic 

1 - 5 kWe 

 

All technologies 

 

35% to 45% (elec)  

75% to 85% total 
  

Small Scale - 

Commercial 5 - 50kW 

 

SOFC system 

 

 

55%+ (elec)   

85%+ (total) 

  

4000 ú/kW 

 

PEMFC system 

 

35% to 45% (elec)    

80% to 90% total 
  

4000 ú/kW 

Mid Scale - 

Commercial < 300kW 

 

SOFC system 

 

55%+ (elec)  (b) 

85%+ (total) 
  

4000 ú/kW 

(d) 
 

PEMFC system 

 

35% to 45%  (elec)  

(b)  80% to 90% 

total 

  

4000 ú/kW 

(d) 
Large Commercial/ 

Industrial Scale - 

>300kW to < 5MW 

MCFC system 47% (elec) (b) 30,000 hrs. 

 

4000 ú/kW 

(d) 
PEMFC system  

55% (elec) (b) 
20,000 hrs. 

 

3000 ú/kW 

(d) 

 

AFC system  

58% (elec) (a) 
16,000 hrs. 850 ú/kW 

(c) 

 

SOFC system  

55% (elec) (b) 

 

20,000 hrs. 

<4000 

ú/kW (d) 

 

 

                                                 
1
 Fuel cell technologies not mentioned must meet the threshold for relevant fuel within category 

2
 System efficiency on LHV basis. AC electricity (a) hydrogen fuel, (b) natural gas/biogas fuel 

3
 System cost (c) hydrogen fuel (d) natural gas/biogas fuel 



3.1 

Cell & stack degradation 

mechanisms and methods to 

achieve cost reduction and lifetime 

enhancements 

Å  Adjusted materials, manufacturing processes and/or operational/design strategies 

Å  Robustness to cycling and transient operating conditions 

Å  Longer service interval and lower total cost of ownership resulting from less frequent 

replacement of stack, filters or contaminant traps 

 

Max of 3M EUR for a maximum of 2 projects 

3.2 
Improved cell and stack design and 

manufacturability for application 

specific requirements 

Outcome will include a minimum of three of the following items: 

Å  Simplified design and manufacturing methods of cells, stacks, or stack modules 

Å  Adaptation of cell and/or stack designs to larger scale applications and system designs 

Å  Cell and stack design improvements 

Å  Improvement and validation of existing manufacturing methods to increase 

manufacturing yield and reduce product variation and manufacturing cost  

Å  Improved manufacturing methods supporting product robustness and cost reduction and 

eliminating failure modes in existing manufacturing processes 

 

Max of 6M EUR for a maximum of 2 projects 

3.3 

Robust, reliable and cost effective 

diagnostic and control systems 

design for stationary power and 

CHP fuel cell systems 

Outcome will include most of the following items: 

ÅDevelopment of advanced methods of diagnosing/predicting deviations in state-of-

health 

ÅDevelopment of advanced diagnostics methods  

ÅDevelopment of system and BoP related sophisticated diagnostics methods;  

ÅDevelopment of adaptive control algorithms 

ÅControl, monitoring and diagnostics oriented models for fuel cell CHP systems.  

Å Implementation of developed methods in a real/simulated  

 

Max 2 projects 

Stationary power generation and CHP 

 



3.4 

Component and sub-system 

cost and reliability 

improvement for critical path 

items in stationary power and 

CHP fuel cell systems 

ÅDevelopment activities to improve the performance of individual components of 

fuel cell systems (e.g. fuel cell units, reformer, heat exchangers, fuel management 

and power electronics);  

ÅTesting and validation, novel designs, manufacturing processes and QC may be 

included 

ÅOpen to all fuel cell technologies. 

 

Max 3 projects 

3.5 

System level proof of concept 

for stationary power and CHP 

fuel cell systems at a 

representative scale 

ÅDevelopment of PoC prototype systems  

Å Integration and testing of PoC prototype systems 

ÅAssessment of the fuel cell systemôs ability to successfully compete with existing 

technologies operating in the target application(s)/market(s) 

ÅNovel system architectures, including new fuel processing and storage materials 

and processes 

ÅThe PoC system will be required to comply with all relevant CE regulations and 

international fuel cell system standards 

 

Max 3 projects 

3.6 

Validation of integrated fuel 

cell system for stationary 

power and CHP fuel cell 

systems 

Focus on: 

ÅMeeting the relevant application needs in representative environments 

ÅWhole system validation, including build, supply chain, costs and end-of-life 

considerations 

ÅEstablishment of quality-control procedures and  

Å Integration into an anticipated real world environment 

ÅConsideration of maintenance and repair issues  

 

Max 3 projects 

Stationary power generation and CHP 

 



3.7 

 

Field demonstration of large 

scale stationary power and 

CHP fuel cell systems 

ÅOne or more identical systems, >100kW, availability >95%, 15,000 hrs 

ÅMust address how this system will tackle potential reliability issues (redundancy 

in design, installation of multiple units etc.) 

ÅDevelop the potential for European businesses to realize supply chain 

opportunities 

ÅDemonstrate integration into power, and where appropriate heat, and/or RES 

and/or smart grids 

ÅGain operating experience and identify improvement areas for future projects 

ÅEstimate the full life cycle costs and revise periodically this estimate 

ÅShow a strong commitment towards the running of the system by the operator 

after the end of the support phase. Note that stack changes can be sponsored as 

part of the project. 

 

Max 2 projects for a maximum of 12M EUR 

3.8 

 

Field demonstration of small 

scale stationary power and 

CHP fuel cell systems 

 

 

 

ÅInstall complete integrated systems (electrical power <100kW) in +25 identical 

units in the range 1-10 kWe, at least 3 identical units for units > 10 kWe  

ÅDemonstrate integration into existing power, heat and smart grid infrastructures 

ÅShow CHP with efficiency >85% 

 

Max 2 projects for a maximum of 12M EUR 

Stationary power generation and CHP 

 



Indicative funding: 10.25 Mú 
 

Demonstration 

Å Deployment of material handling 

Å Portable generators, BUP or/and UPS products 

Å Portable FCs for various applications 

 

Research and Development 

Å 1-10kW fuel cell systems, portable systems and Balance of Plant for early 
market  

Å applications 

Å Fuel supply for micro FC systems 

Early markets  

 



4.1 

  

Demonstration of fuel cell-

powered material handling 

vehicles including 

infrastructure  

ÅDemonstration shall comprise at least 200 or more fuel cell MHE vehicles at  one 

or across several end-users sites and applications 

ÅDemonstration should include supporting hydrogen supply infrastructure 

ÅClear TCO evaluations for each application  

ÅEnvironmental sustainability: assessment by means of LCA 

 

4.2 

Demonstration of application 

readiness of Back-Up Power 

and Uninterruptible Power 

Systems 

ÅDemonstration up to 10 systems in the 1-3 kW range, 50 in the 6-10 kW range or 

3 systems in the 11-50 kW range  

Å  Technical requirements that the proposed systems should include: 

             o Reliability >95% 

             o Response time of less than 5 ms 

             o Projected lifetimes of 3 to 5+ years 

             o Target system cost: 3,500 ú/kW (fuel cell system alone) 

             o Projected number of start-stop cycles 2,000 

Å  Demonstrate a viable hydrogen supply solution for this application 

4.3 
Research and development on 

new supply concepts for micro 

fuel cell systems 

ÅDevelopment of new fuelling systems that meet application targets and the 

integration of the new fuel supply concept in a complete fuel cell system 

ÅDevelopment of test procedures, including accelerated testing, and 

characterization protocols based on application specifications 

Å Integration of a demonstrator of the fuel supply system with a fuel cell 

 

Max 1 project for a maximum of 0.7M EUR 

Early markets 

 


