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SUMMARY

• Overview of the project

• Testing and Results so far

• The pilot plant and its future operation

• Further developments after GRASSHOPPER



Next-generation FCPP targeting stationary application for grid stabilisation

• Flexible and dynamic operation

• Demand-driven

• Fast response 

• Long-lasting PEM FC

• Increased power density (Both active 

area and cell count)

• Pressurised operation

• Important cost reductions both in Stack 

and Plant Manufacturing 

mFRR market

Construction of a 100kWe plant 

to be operated for 5+ years  

> 20.000h

> 55% efficiency

CAPEX < 1500 €/kWe

PROJECT OVERVIEW 



4

PARTNERS

- Project coordination

- Grid Integration

- Flow Field Development

- Fuel Cell Development

- Modelling and optimization

- Power Plant Development

- Dissemination & Exploitation

- MEA Development

• Start date։ 1 January 2018 

• Final date: 31 March 2022

• Total budget: 4,4 M€

• EC funding: 4,4 M€

• EC contract: 779430



MEA DEVELOPMENT

High stability CCM MEA

COMPLETED

Durable at dynamic load

Reduced Pt loading



STACK DEVELOPMENT

Higher pressure -> Higher efficiency

IN PROGRESS

Homogeneous flow 

distribution 

Increased active area



POWER PLANT DEVELOPMENT

Stack life preservation strategies Remote & autonomous 

operation
Simulation and Modelling 

Fast and flexible for grid services

IN VALIDATION



VALIDATION IN A REAL 

ENVIRONMENT

A 100 kW Pilot plant that:

Commissioned & tested at Abengoa’s test facilities in Seville (Spain)

• Provides visibility and 

promotes the installation of 

other demonstration units 

for different applications

• Is a development environment to continue research on 

systems, control strategies, and fuel cell stacks.

• Demonstrates viability in 

a real location



FCPP RESULTS SO FAR

• Flexible and fast dynamic response 
to load demands

• Sustained efficiency from 20% to 
100% power output

• Hot standby capabilities

• Demand-driven operation

• Autonomous and remote operation

Great potential to participate in the electrical 
market and grid balancing!!

Results obtained through the operation of the pilot plant 
in Abengoa’s testing facilities in Seville (+100 hours)



FUTURE OF THE PILOT PLANT

Sevilla

Arnhem

Delfzjil

12 months in Sevilla  FAT + Additional Testing

6+ months in Arnhem for additional Testing

5 years of operation after the project end in Delfzjil

Agreement to jointly operate the pilot plant and continue 

expanding the know-how obtained from it, beyond the project end



TOWARDS COMMERCIALISATION 

Power–to-Power

Mobile power unitsMicrogrids

Residual Hydrogen

Multi-MW FCPP was designed based on the 

learnings of the pilot plant, and development 

will continue 

Development for grid stabilisation is also 

applicable to a big number of other applications, 

and is currently being studied



DISSEMINATION

Visits to the pilot plant: 
authorities, research 
and education centers, 
industrial companies, 
early adopters, TSOs & 
DSOs…

Conferences and Journals publications



VALIDATION CONTINUES

START 01/2017

05/2022END

START

Development and Testing of ST2F

Increased power density

Development of a new MEA

Development of a new flow field

New generation of FC with an 

increased active area 

Flexible FCPP

Dynamic performance at high 

efficiency

Integrated into the Electric 

market

CAPEX reduction 

Commissioning and FAT

Validation at a real environment

OPEX studies

Business Case Validation 

TRL 5           7 MRL  5           7
05/2027



Product Organiz. + PPE 
Stack to the Future (II) Fuel Cell Giga Factory (FCGF) 

Program ShipDrive IPCEI Hydrogen Hy2Tech 

Grant Resources Grant: € 3.069.052 (max) Grant: € 21.736.099 (max) 

Work Packages 1. Design Validation Current FC-Solution
2. Design & Prototype New Generation Stack 
3. Design & Prototype New Generation System 
4. Model Integration & Control Improvement Next Gen 
5. Remote Monitoring & Diagnostics System 

Development 

1. Assembly System Design and FCGF Plant layout
2. FCGF in-line Test System Bill of Process Design
3. Assy Cell Deployment & B-Sample built Power field live
4. FCGF Line Realization and C-Sample Built
5. Start of Production and FCGF Tuning
6. Supply Chain Planning & Development
7. Site Revit Project & PEM Power field @IPKW
8. Plant Quality Planning and Production Control

Duration  November 1st 2021 – October 31st 2025 September 1st 2022 – August 31st 2027

MRL 7 10

ENG: This Innovation / Project is being supported under the IPCEI administered by the Netherlands Enterprise Agency on behalf of the Dutch Ministry of Economic Affairs and Climate

NL: Deze innovatie/dit project is ondersteund vanuit de IPCEI die RVO in opdracht van het ministerie van Economische Zaken en Klimaat uitvoert

TRL 7 9



Nedstack Fuel Cell Giga Factory project

ENG: This Innovation / Project is being supported under the IPCEI administered by the Netherlands Enterprise Agency on behalf of the Dutch Ministry of Economic Affairs and Climate

NL: Deze innovatie/dit project is ondersteund vanuit de IPCEI die RVO in opdracht van het ministerie van Economische Zaken en Klimaat uitvoert
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