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PROJECT OVERVIEW

« Call year: 2013

« Call topic:SP1-JTI-FCH.2013.3.2 - Improved cell and stack design
and manufacturability for application-specific requirements for
Stationary Fuel Cell power and CHP systems

* Project dates: 01/10/2014 - 31/12/2017 (+3Mm)
« % stage of implementation 01/11/2017: 90%
« Total project budget: 2 983 291€

« FCH JU max. contribution: 1 684 717€

« Other financial contribution:

« Partners: CEA, ZSW, Nedstack, inhouse, Areva SE
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PROJECT SUMMARY - Objectives

Delivery of PEMFC advanced cells and stacks for stationary
applications

- 3 specific stack designs & operating conditions:
- H2/02 Areva SE (smart grid)
- H2/air Nedstack (large power plant)
- Reformate H2/air inhouse (micro-CHP)

Approach based on the assessment of stacks with textured
surface electrodes

- Improvement of robustness, lifetime, performance and
reduction of system cost (thanks to local optimisation)



PROJECT SUMMARY - Approach

= Understanding of fuel cell
operation with specific
characterizations

= Development and optimisation of
components for improved operation

= Demonstration of fuel cell
components manufacturing using
automated processes




PROJECT SUMMARY

Starting point:
» reference MEAs for the 3 stack designs and applications
+ cell and stack testing

- Investigation of local behaviour

Segmented cells & Current Density Distribution

Mapping (CDDM) + Thermal mapping

- Investigation of overall behaviour &
validation

Performance & stability in specific conditions

Voltage [mv] / Power (W] .
- 8 E £ & 8 8 3 & 8 8

Data analysis
Inputs for electrodes
& MEAs formulation




PROJECT SUMMARY

Development and improvement of electrodes

and Membrane Electrode Assemblies (MEASs)
 Development of integration technologies
Anti-wicking / Gasket deposition
« Identification of catalyst layers formulations and
inks for specific conditions

« Definition of textured electrodes
(according to CDDM, cell design and working conditions)

Gasket

‘Membrane

OK to limit
drying

Enhancement of manufacturing

automation for each stack design
« Electrodes fabrication

- Homogeneous and textured

e« MEA assembling




PROJECT PROGRESS/ACTIONS - Integration

and performance validation of MEASs in stacks :
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Future steps:

Performance tests in full power stacks to be finalized for final conclusion about
the automated aspects of MEAs manufacturing (cells voltage and distribution)



PROJECT PROGRESS/ACTIONS - Durability and]

stability validation of MEAs in stacks
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Durability evaluation still on-going with textured MEAs for Reformate/Air case
(2000 hrs completed)



PROJECT PROGRESS/ACTIONS - Validation of

Matisse MEAs under Reformate/Air

Durability tests on reference and textured MEAs
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PROJECT PROGRESS/ACTIONS - Impact of

textured electrodes on MEAS’ behaviour

Current density distribution modified by texturation
of anodes and cathodes on inhouse stack design
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PROJECT PROGRESS/ACTIONS - Impact of

textured electrodes on MEAS’ behaviour

Performance and durability improvement with
Nedstack operating conditions (@ fixed load or AST)
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PROJECT PROGRESS/ACTIONS - Impact of

textured electrodes on MEAS’ behaviour

Current density distribution modified by texturation
of cathodes on Areva SE stack design
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PROJECT PROGRESS/ACTIONS - Cost analysis

Cost assessment for each stack desigh and MEA type

Stack & MEAs cost breakdown
according to production rate

INHOUSE Eng. MEA design
<ot breakswn according to production rate
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SYNERGIES WITH OTHER PROJECTS

AND PROGRAMMES

 Interactions with projects funded under EU
programmes

— EURECA: similar design stack design for inhouse

— SECOND ACT: similar stack desigh for Nedstack and joint
development for segmented cell implementation and data
analyses

— STACKTEST: recommendations on tests and data processing

* Interactions with national and international-level
projects and initiatives

— Experience gained on the manufacturing of electrodes and
MEAs can be used for other projects



DISSEMINATION ACTIVITIES

@blic deliverables \ /Conferences/Workshops A
= D3.1 - Characterization protocol = 0 planned within the project
= D3.10 - Impact of textured electrode " 4 in which the project has
on stack performances participated (but not organised) /
= D5.4 - Study of stack manufacturing Yo . B
Social media
= D5.5 - Study of electrode
manufacturing http://matisse.zsw-
\ / wa.de/general-information.html
/Publications and Patents: O \

=  MAnufacTuring of Improved Stack with textured Surface Electrodes for Stationary
and CHP applications - Oral Communication at EFCF 2017 (Ext. abstract) S. Escribano,
C. Nayoze, J. Cren (CEA), J. Hunger, F. Wilhelm, A. Kabza (ZSW), A. Rakotondrainibe,
S. Besse (ArevaSE), S. Theuring, C. Hildebrandt (inhouse), C. VanAken (Nedstack)

= |dentification of dissemination subjects > segmented cells results, impact of
textured active layers on current distribution, durability tests and processes, cost
\ assessment method and results /



http://matisse.zsw-bw.de/general-information.html

Thank You!

Coordinator: sylvie.escribano@cea.fr
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OPTIONAL SLIDES

You can use any of the following slides
and insert them inside the presentation,
otherwise delete them



RISKS AND MITIGATION

Risk 1
Mitigation 1

Risk 2
Mitigation 2

Risk 3
Mitigation 3



EXPLOITATION PLAN/EXPECTED IMPACT [ LRI

Exploitation Impact

Explain Explain



HORIZONTAL ACTIVITIES

Free slide illustrating activities on training, RCS (Regulations,
Codes and Standards), public awareness, etc.



