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More energy, optimised safety: PHOENICS
investigates sustainable batteries of the future

VIRTUAL VEHICLE, in collaboration with VARTA Innovation, MCL, and AVL, is
developing key technologies for the energy transition: innovative lithium-ion cells
based on lithium manganese iron phosphate (LMFP) aim to make stationary energy
storage systems more powerful, sustainable, and cost-effective.

Graz, Austria - 11.08.2026 — The global expansion of renewable energy is fundamentally
changing the requirements for the energy infrastructure. To ensure reliable availability of
electricity from wind and solar power, high-performance stationary battery storage systems
are becoming a key technology for the energy transition. This is where the PHOENICS re-
search project comes in: a Styrian consortium is developing the next generation of lithium-
ion battery cells for stationary storage applications.

At the heart of the project is the research and further development of the innovative cathode
material lithium manganese iron phosphate (LMFP). This material promises higher energy
density than today’s standard solutions, combined with high safety, long service life, and a
sustainable raw material base. The project aims to develop high-performance battery storage
systems that are more cost-effective, resource-efficient, and competitive in the long term.

Strong research alliance across the entire value chain

PHOENICS is coordinated by VIRTUAL VEHICLE Research GmbH together with VARTA Innova-
tion GmbH, Materials Center Leoben Forschung GmbH (MCL), and AVL List GmbH. The con-
sortium combines expertise across the entire value chain, from material development and cell
manufacturing to characterisation, simulation, and safety assessment.

Building on the successful collaboration in the predecessor project OpMoSi, PHOENICS
strengthens Austria’s unique network of research and industry in the field of modern battery
technologies.
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LMFP: A promising alternative for future battery storage

Lithium manganese iron phosphate is one of the most promising advancements in estab-
lished lithium iron phosphate (LFP) technologies. While LFP batteries are already known for
their high safety, robustness, and avoidance of critical raw materials such as cobalt or nickel,
LMFP additionally enables up to 20% higher specific energy density.

This could allow more energy to be stored in the same volume in the future, further improv-
ing the economic viability of stationary storage solutions. However, there are still significant
open research questions regarding material behaviour, ageing mechanisms, and industrial
processability. PHOENICS addresses these challenges with a comprehensive research ap-
proach that combines experimental investigations with state-of-the-art simulation and data
analysis methods.

From microstructure to battery system

The project partners analyse the new cathode material throughout its entire lifecycle. This in-
volves cutting-edge material characterisation methods, high-resolution imaging technolo-
gies, and Al-supported evaluation techniques.

In addition, physics-based and data-driven models are being developed to map the behav-
iour of battery cells — from microstructure to complete storage modules. By intelligently link-
ing experiments and simulations, development cycles can be significantly shortened, and new
materials can be brought to market maturity more quickly.

Another focus is on validating the safety properties of LMFP-based cells. Special test proce-
dures ensure that future storage solutions meet the highest demands for operational safety
and reliability.

Impetus for Austria and Europe

With PHOENICS, the consortium is not only pursuing technological innovations but also con-
tributing to the strengthening of Europe’s battery ecosystem. The development of high-per-
formance and sustainable storage technologies is a central prerequisite for a resilient energy
supply and Europe’s international competitiveness.
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The project partners see great potential for LMFP in stationary energy storage. In the long
term, the findings could also open up new perspectives for applications in electromobility,
paving the way for further research and development projects.

Statements from the project partners

Dr. Philip Kargl, PHOENICS Project leader, VIRTUAL VEHICLE: “With PHOENICS, we con-
tinue the successful collaboration from the predecessor project OpMoSi. Our strength lies in
combining innovative simulation and analysis methods with industrial development expertise.
This creates the foundation to better understand LMFP cell technology, optimise it, and make it
usable for future energy storage systems. This not only strengthens Austria as a research loca-
tion but also boosts European innovation in the battery sector.”

Dr. Roland Brunner, Group Leader, Materials Center Leoben Forschung GmbH (MCL):
“The microstructure of electrode materials significantly influences the performance, service life,
and reliability of battery cells. By combining cutting-edge material characterisation with Al-
supported analysis and modelling, we gain a much deeper understanding of the underlying
mechanisms and create the basis for the targeted optimisations.”

Dr. Isabel Kerber, Development Engineer, VARTA Innovation GmbH: “Our expertise
ranges from material development and electrode manufacturing to complete cell integration.
As part of PHOENICS, we utilise this know-how to develop high-performance LMFP cells with
high quality, long service life, and optimal process stability.”

Dr. Roland Wanker, Business Unit Manager, Advanced Simulation Technologies at AVL:
“AVL brings years of experience in the electrochemical modelling and simulation of battery cells
and systems to the project. By combining physical models with machine learning methods, we
can predict critical operating conditions and safety aspects at an early stage, significantly accel-
erating the development of robust energy storage systems.”
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PHOENICS - Consortium

VIRTUAL VEHICLE Research GmbH is an internationally established research centre for vir-
tual development, simulation, artificial intelligence, digital twins, and model-based system
development, based in Graz, Austria. Together with industrial and research partners, the com-
pany develops technologies for safe, efficient, and sustainable mobility and energy systems.

AVL List GmbH is one of the world’s leading mobility technology companies in engineering,
simulation, and testing. With a focus on electrification, software, artificial intelligence, and au-
tomation, AVL supports the sustainable transformation of mobility and energy systems.

Materials Center Leoben Forschung GmbH (MCL) is one of Europe’s leading competence
centres for materials research and materials technology. MCL helps companies develop inno-
vative materials, processes, and products and accelerates material-based innovations through
cutting-edge digital methods.

The VARTA Innovation GmbH, based in Graz, is the research and development centre of
the VARTA group for advanced battery systems and energy storage technologies. With cut-
ting-edge research and laboratory infrastructure, as well as an interdisciplinary team of scien-
tists and developers, VARTA Innovation GmbH makes a significant contribution to the tech-
nological advancement of sustainable energy storage solutions in Europe.

PHOENICS - Facts

e Consortium: Virtual Vehicle Research GmbH, Materials Center Leoben Forschung
GmbH, Varta Innovation GmbH, AVL List GmbH

e Total Volume: €2.9 million, including nearly €2 million in funding from FFG under the
"Energieforschung 2024" call for proposals

e Duration: 36 months

e Technology: Lithium-ion batteries for stationary battery storage, innovative cathode
material lithium manganese iron phosphate (LMFP)

e Advantages: Up to 20% higher energy density compared to the established reference
material lithium iron phosphate (LFP) — High thermal stability and safety — Potentially
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low costs and long service life — Avoidance of critical raw materials such as cobalt and
nickel

e Project Goal: Transfer the advantages of the material to the cell — Improve energy
density by 20% and service life by 40%

o Challenges: Increase the development maturity of LMFP, particularly in terms of pro-
cessability and scalability — Understand transport processes in the material during
charging and over the cells’ service life — Cells must meet the requirements of station-
ary storage in terms of performance, safety, and cost
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About VIRTUAL VEHICLE

VIRTUAL VEHICLE is an internationally established research centre for virtual vehicle develop-
ment, simulation, Al, digital twins, and model-based system development, based in Graz,
Austria. Together with industrial and research partners, VIRTUAL VEHICLE develops methods
and technologies for safe, efficient, and sustainable mobility and technology systems.

Its fields of application range from automotive and rail to maritime, energy, health tech, and
defence. VIRTUAL VEHICLE collaborates nationally and internationally with over 100 industrial
partners and more than 50 scientific institutions.

Virtual Vehicle Research GmbH is funded within the COMET K2 Competence Centers for Excellent Technologies by
the Austrian Federal Ministry for Innovation, Mobility and Infrastructure (BMIMI), Austrian Federal Ministry for
Economy, Energy and Tourism (BMWET), the Province of Styria (Dept. 12) and the Styrian Business Promotion
Agency (SFG). The Austrian Research Promotion Agency (FFG) has been authorized for the programme manage-
ment.

www.virtual-vehicle.at
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Contact & Information:

Virtual Vehicle Research GmbH Virtual Vehicle Research GmbH

Dr. Philip Kargl Wolfgang Wachmann

PHOENICS Project Leader Marketing & Communications

Tel: +43 316 873 9042 Tel: +43 316 873 9005

E-Mail: philip.kargl@v2c2.at E-Mail: wolfgang.wachmann@v2c?.at
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Pictures:

More Energy, Enhanced Safety - PHOENICS is conducting research on sustaina-
ble batteries of the future: Innovative lithium-ion cells based on lithium manga-
nese iron phosphate (LMFP) are expected to make stationary energy storage sys-
tems more powerful, sustainable, and cost-effective.

Download Link

Created with Al; edited by © VIRTUAL VEHICLE

A strong research alliance spanning the entire value chain: PHOENICS is coordi-
nated by VIRTUAL VEHICLE Research GmbH in collaboration with its partners
VARTA Innovation GmbH, Materials Center Leoben Forschung GmbH (MCL), and
AVL List GmbH.

Download Link

© VIRTUAL VEHICLE

The image shows a coating machine for the double-sided roll-to-roll
coating of the electrode, as it will be used in the PHOENICS project. One
sees the copper current collector foil and the coating in black.

Download Link

© VARTA

The image shows a calender, a machine used to densify coated elec-
trodes during cell production. This is done to improve the contact be-
tween the current collector foil and the coating and to increase the volu-
metric energy density.

Download Link

© VARTA
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