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Next generation products- ENERGY

Fuel cells for combined heat and power
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Increase the efficiency
and the durability of fuel
cells for power
production, while
reducing costs

Reduce use of critical
raw materials

Stationary - Total
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262 e
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Next Generation

101 M€
46 Projects




Research portfolio
46 projects — 178 M€

Stationary
Research

Funding Next generation, lifetime &
performance

* Other resources including private and national/regional funding



From lab scale to mass manufacturing

Technology neutral approach — Wide research scope

Technology Funding

Millions

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
B PEMFC mSOFC




Research Portfolio

Dissemination &
Exploitation

PEMFC

PEM NPl

/ Proton Exchange Membrane
Introduction Fuel cells




PEMFC — Performance on track but stack durability still an issue

MEA in the center of attention

Understanding degradation

Novel catalysts/Gas diffusion layers | Average electrical efficiency

Textured electrodes for: improved by 9%
+ MCHP

* Commercial

* Industrial

AWP/MAWP* FCH JU projects

KPI
target for 2020 results 2017 *

For mCHP and Back-up power

Target: 25% lifetime increase 20,000h A 15,000
Power density
v
*E|. Efficiency % 42-60% & 504

Based on 2017 project data gathered in the FCH2 JU 2018 data collection exercise




PEMFC - Automation reducing costs even at low production volumes

Minimising use of critical raw materials

————————————————————————————————————————————————————————————————————————————————————————————————

1000 Stack Costs €/kW @ mass
— e : . manufacturing
Validation of screen printing pilot line .
Automated MEA assembly Up to 50% cost reduction
. . . . ‘ with new design
mCHP Commercial Industrial
B Commercial M Project
Minimising the use of critical raw Reported Stack Costs (€/kW) Stack Cost Target for 2020
materials S \
4,000 |
@ - 3,000 350€/kW
2,000
Target @ mass manufacturing £\ I .
15% reduction of platinum : 1,000
loading recorded since 2016 0
| Actual Mass
Production

Based on 2017 project data gathered in the FCH2 JU 2018 data collection exercise



Research Portfolio

Horizontal
Aspects

PEMFC

PEM N

Solid Oxide Fuel Cells

Introduction /




European leaders in SOFC steadily improving their products

Setting ambitious long-term targets and expanding their markets

2012 SoA MAWP/AWP FCH2 JU
SOFC KPlIs 2017 Target project results

N\ ' /
',@' 2017

' 90,000h
System Electrical Efficiency (%) 35-60% 35-60% -

System total efficiency (%)

=
=

@O

Stack Durability (h) 25 000 40,000 -

—
Stack Cost €/kW 8,000 6,500

Q

40,000h

@@

10,000h

__________________________________________________________

Pre-FCH JU 2017 2024

Based on 2017 project data gathered in the FCH2 JU 2018 data collection exercise
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SLIDO Question

Q: What is the highest electrical efficiency recorded

within our projects at stack level?

Al: 64%

A2: 68%
A3:74%
Ad: 78%

Use your smartphone; go to www.sli.do and insert the code #PRD2018
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http://www.sli.do/

Exploitation of research results for commercial applications

Research results providing second generation products

Market Pull

 Stack target 1,000€/kW
e Cell cost 400€/kW

@ INNO-SOFC LEMPAALAN ENERGIAYHTEISO

e System electrical n 60%

» Target of 4,000€/kW

Smart grid

e 3 stack iterations
e Record Breaking Efficiency

L == 116kW SOFC
@ NELLHI
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SOFC - Manufacturing taking a central role

Consolidated research results for first generation products utilised for scaling up production volumes
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= 20.7m € et T oot
Co EYY (\\5
l‘/ngs gea\a

_ Stack Conditioning
B Manufacturing B Other

Results Comparison 2017/2016 @

3D printing SOFC stacks 40%

Innovation Award Nominee 30%
20%
10%

0%

-10% - Prod. rate

Staff per
-20%

stack
-30%
-40%
-50%

Energy/MW Scrap rate OPEX/stack
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Research Portfolio

Dissemination
& Exploitation

PEMFC

PEM N

5 Dissemination & 4

Exploitation \ Conclusion

Introduction /




Dissemination contributing to open science

Widening exploitation channels

On ab

Publications Conference SSERR

Presentations Innovation Radar
Pitching

Awards




Research Portfolio

Dissemination
& Exploitation

PEMFC

PEM N

/ Research h
Introduction / \ Conclusions




Research providing the foundations for next generation systems

Repeating the mCHP success story in the commercial size segment

Research projects feeding into the second wave of demonstration projects

Exploitation of breakthrough results in commercial size CHP

Manufacturing research continues to deliver cost reductions
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FUEL CELLS AND HYDROGEN
JOINT UNDERTAKING

Dionisis Tsimis

Project Officer
dionisis.tsimis@fch.europa.eu

For further information

Q @fch_ju
@ Fch-ju@fch.europa.eu
@ FCH JU

www.fch.europa.eu



