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Dear Readers,
I’m pleased to present you the first INN-BALANCE newsletter. Every 6 month, you will find here the latest information about INN-BALANCE. We will keep you up to date about the partners’ activities and initiatives related to automotive fuel cells. I hope you will enjoy reading this first issue in which we introduce to you the project and the consortium.
For Fundación AYESA, INN-BALANCE represents a great opportunity to apply advanced algorithms to reduce
manufacturing costs for automotive balance of plant components with the support of a great consortium. Fundación Ayesa is a non-profit organization promoted by AYESA, a leading Spanish engineering group with an
innovative philosophy to develop pioneer projects. Its Control Systems Lab has an extensive experience in the
implementation of decision support algorithms oriented to the manufacturing. INN-BALANCE will enrich Fundación AYESA’s portfolio and the methodology to be validated in the project will also be applied to other areas
of business such as aeronautics.
For more information on AYESA and more news about INN-BALANCE, please see our new website:
www.innbalance-fch-project.eu.
Alicia Arce,
Head of Control Systems Lab at Fundación AYESA and INN-BALANCE coordinator

INN-BALANCE IN A NUTSHELL
INN-BALANCE works towards the commercialization
of hydrogen based electric vehicles by improving the
efficiency and cost-effectiveness of automotive fuel
cells.
INN-BALANCE integrates the latest trends in fuel cell
vehicle technology into the development of
 a new air turbo compressor;
 combined hydrogen injection and recirculation;
 advanced control and diagnosis devices;
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 a new concept of thermal management.

Coordination: Fundación Ayesa, Spain
These components will add up to an innovative fuel
cell system and hence greatly improve the cost, the
efficiency and the reliability of fuel cell powered vehicles.
Altogether, INN-BALANCE achievements in improving fuel cells will benefit climate protection and energy security and contribute to the creation of
sustainable and highly qualified job opportunities.

Participant countries: Austria, Germany,
Sweden, Spain, Switzerland
Field of research: development of industrialization-ready fuel cells and system components for hydrogen vehicles
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DR. ALICIA ARCE - INN-BALANCE PROJECT COORDINATOR
Alicia Arce is R&D project manager at AYESA Foundation and adjunct professor at
Universidad Loyola Andalucía. She is a recognised researcher in advanced fuel cell
systems for automotive applications with numerous international references.
Her main interest is currently the techno-economic optimization of fuel cells system for
hydrogen mobility. During her doctoral studies in electrical engineering at the University
of Seville and her different positions she took the opportunity to work at different
leading international research organisation in the USA, UK, France and Spain.
Dr. Alicia Arce

INTERVIEW WITH DR. ALICIA ARCE
WHAT IS IN YOUR VIEW THE MAIN CHALLENGE OF THE PROJECT?
The INN-BALANCE project is born in a controversial context where battery-propelled vehicles are already
in the market with competitive prices and automotive fuel cells have a high technological maturity. The
project proposes ambitious technical objectives focused on costs reductions to make automotive fuel cell
systems competitive while outperforming the performance of existing systems.

WHAT EXCITES YOU THE MOST ABOUT THE PROJECT?
One of the most exciting challenges is to integrate all technologies developed by the different partners in a
real vehicle with the target to achieve a high technology readiness level.
COULD YOU EXPLAIN WHAT MANUFACTURING DESIGN IS AND WHAT ARE THE BENEFITS FOR
THE PROJECT TO APPLY SUCH AN APPROACH?
The manufacturing-oriented design that we develop for INN-BALANCE is an optimization tool to obtain the
best values for defined design parameters such as number of pieces, materials, dimensions and so on.
The optimization tool estimates how these parameters impact the costs related to supply chains and manufacturing processes as well as the fuel cell performance. As a result, the manufacturing costs of the prototypes will be reduced while meeting performance specifications. In addition, this tool will enhance the
prototyping stage reducing the number of prototypes to be developed until achieving the final product.

REPORT ON WORK PROGRESS

First step towards the INN-BALANCE optimized fuel cell system: automotive requirements
and specifications are set!
Six months after INN-BALANCE took up its work, the first stage of the project has been completed with
the definition of requirements and specifications for the fuel cell system to be developed within the project.
This work has been conducted in Work Package 1, which concentrates on the architecture and system
level optimization. Put simply, the objective of this work package is to provide the consortium partners with
a clear list of requirements that the INN-BALANCE fuel cell system will have to meet in order to facilitate
its integration in the vehicle powertrain. This list will be the common basis for all partners when designing
and developing all Balance of Plant (BoP) components and supporting systems for the fuel cell.
The requirements and specifications proposed by VOLVO Cars were presented and discussed with all
INN-BALANCE partners during the project meeting in Gothenburg in June. The requirements cover a
whole range of aspects, from technical standards to passenger comfort. Of course, technical specifications first and foremost need to ensure proper vehicle performance on the road, but safety, legal and environmental standards are also being considered since the beginning of the project.
The ambition of INN-BALANCE is to set and reach targets which are as similar as possible to those
implemented in conventional cars today. At the end, costumers’ expectations have to be fulfilled,
especially in terms of passenger comfort.
The consortium has now a precise list of requirements and specifications which will be submitted to the
Fuel Cells and Hydrogen Joint Undertaking of the EU end of June. As the work will progress during the
project, this document will be enhanced with more detailed numbers. One of the next challenges to be addressed within the Work Package 1 of INN-BALANCE will be the definition of relevant testing procedures
to ensure the requirements are fulfilled without necessitating a too long testing stage.

PROJECT NEWS

EVENTS & STORIES

Second Partner Meeting in Gothenburg

Article by UPC on Fuel Cells Control

After the first 6 months of work, the partners of the
European project INN-BALANCE met in Gothenburg
for two days of intensive collaboration.

At the Institut de Robòtica i Informàtica Industrial
(Technical University of Catalonia, UPC), the Automatic Control Group conducts high level research on
supervision and control of nonlinear and complex
Proton Exchange Membrane Fuel Cell (PEMFC) systems. The team just published a new article in IEEE
Transactions on Industrial Electronics, proposing a
new controller to enhance the efficiency and lifetime
of PEMFC.

All 9 partners from industry and research joint the
meeting in order to share preliminary results and to
set the basis of the upcoming work steps. The challenge in this first phase of the project was to define
precisely common technical settings. Those are
needed to ensure the smooth integration of the different Balance of Plant (BoP) components, enhanced by
the partners, into the fuel cell system.
Discussions focused on the automotive requirements
which will guide the development of the fuel cell components. The meeting was also the opportunity to initiate a joint reflection within the consortium on results’
exploitation. Partners identified the backgrounds they
bring to the project and defined together the expected
results and related possible exploitations.
Click here to read more

Within INN-BALANCE, the Spanish Team from UPC,
led by Attila Husar and Maria Serra, will use these
new results to tackle the development of a controloriented model of the fuel cell stack and BoP components. This comprehensive model will be the base for
designing the advanced control strategy of the INNBALANCE system.
Click here to read more

PowerCell: a SME strongly involved in research & development
PowerCell Sweden AB is the leading fuel cell company in the Nordics, which develops and produces fuel
cell power solutions for stationary and mobile customer applications. Fuel reforming, fuel cell stack and fuel
cell system are the core technologies of the company.
The company has a stack manufacturing plant in
Gothenburg and a unique, state-of-the-art laboratory
for developing and testing fuel cell stacks, fuel reformers and complete fuel cell systems.

Group photo of the INN-BALANCE partners at the
headquarters of PowerCell Sweden AB

Since its creation the company participated in 5 EU
funded projects among which are the Autostack and
the Autostack CORE projects. In this scope PowerCells developed its best-of-its-class automotive stack
hardware, the PowerCell S3 Prototype, featuring an
outstanding power density and performance. This
stack will be used and adapted in the INN-BALANCE
project, in which PowerCell manages the optimization
of the fuel cell system.
Within INN-BALANCE PowerCell is furthermore
responsible to coordinate and facilitate the assembly
and testing of the S3-fuel cell stack together with the
BoP components enhanced by the other INNBALANCE partners.

This project has received funding from the Fuel Cells and Hydrogen 2 Joint Undertaking under grant agreement
No 735969. This Joint Undertaking receives support from the European Union’s Horizon 2020 research and innovation
programme and Hydrogen Europe and N.ERGHY.
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