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BATMAX project has recently created a roadmap with the aim to explore
the current state of battery technology, potential future advancements—
especially in digital twin innovations—critical stress factors, and
recommendations for governments and industry stakeholders. This
roadmap serves as a guide to navigate the rapidly evolving battery
landscape and unlock the full potential of digital twin technology for
battery management systems.
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The battery industry is experiencing remarkable growth and innovation,
fueled by the rising demand for electric vehicles, the expansion of
renewable energy storage systems, and the increasing need for reliable
power solutions across diverse applications.
This market evolution is shaping three key sectors that stand at the heart of
the transition:

Electric Vehicles (EVs) – powering the global shift toward sustainable
mobility.
Heavy Duty – delivering robust solutions for transport, industry, and
infrastructure.
Home Energy Storage – enabling households to store renewable energy
and gain independence from traditional grids.

The Battery Technology Roadmap (BTR) provides a clear overview of battery
technologies, highlighting key stress factors and their impact. The battery
industry is constantly evolving, driven by rapid breakthroughs in technology
and chemistry. This fast-paced evolution requires a reliable tool to manage
the complexity of modern battery systems—and this is where the digital twin
for Battery Management Systems (BMS) becomes essential.
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Battery Market trends:



The worldwide shift to EVs and renewable energy has underscored the
rapid advancement of battery technologies, supported by a dramatic ~90%
drop in lithium-ion battery prices since 2013. This progress is driven by the
need to reduce carbon emissions and achieve sustainability goals.
Battery Management Systems (BMS) ensure battery safety and efficiency,
and the integration of digital twin technology has proven transformative in
enhancing BMS capabilities.

www.batmaxproject.eu
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Current State of Battery Technology:

BATMAX aims to reduce cell parameterization
costs by at least 20% and improve computational
efficiency so that these models can run directly
on BMS hardware. Real-time adaptation
methods will be developed to reflect the
battery’s evolving state.

Efficient Parameterization of
Physics-Based Models

BATMAX is pushing the boundaries of digital twin
technology for Battery Management Systems
(BMS) in several key ways:

Advanced Sensorization and
Data Collection
Through advanced sensing techniques such as
printed sensor arrays and in-system EIS sensing,
BATMAX will collect high-quality, higher-
frequency data. This will support improved state
estimation and model development.



Hybrid and AI-Driven Models
BATMAX will create hybrid models that combine the
accuracy of physics-based models with the
efficiency of data-driven approaches. AI will
provide dynamic parameterization and active
learning, ensuring precision with reduced
computational demand.

www.batmaxproject.eu
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BATMAX will create an adaptable BMS framework
with an integrated digital twin incorporating
dynamic hybrid models and adaptive state
functions. This will enable advanced features like
predictive maintenance and end-of-life
management.

Adaptable Battery Management
with Multi-Scale Digital Twin
Framework

44

Together, these advancements mark a significant leap in digital twin
technology for BMS. By combining physics-based models with
advanced sensorisation, data analytics, and AI, BATMAX is paving the
way for safer, more reliable, and longer-lasting battery systems.



55

Latest events
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M24 Meeting

The BATMAX consortium M24 meeting took place on March 15-16,
2025, at the Fraunhofer Institute for Integrated Systems and Device
Technology (IISB) in Erlangen, Germany. The first day consisted of
presentations from all the Work Packages. 
A General assembly followed with discussions on the timeline and
risks, and the first day of the M24 meeting concluded with a Lab visit
at the premises of the Fraunhofer Institute for Integrated Systems
and Device Technology (IISB).
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The second day consisted of two workshops:
Prototype sensors integration, BMS integration
Cloud integration models communication

The M24 meeting concluded with a closing general assembly.
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Latest events
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AABC EUROPE 2025
Our team, along with SOLiD Project and TwinVectorEU, attended the
AABC2025 conference that happened last June (23-26). 
The three projects shared a booth where members of each project
provided information to the visitors.
Mikko Pihlatie, the BATMAX coordinator gave a presentation about
the Battery Management System by Multi-Domain Digital Twin on
June 26.
AABC EUROPE 2025 was a great opportunity for networking and
promoting of the project.

In July we had the pleasure of officially
launching  a brand-new video that brings the
BATMAX project to life, like never before.
Designed to resonate with our audience, this
video captures the essence of what BATMAX
stands for: cutting-edge technology,
sustainability, and the relentless pursuit of
progress.

BATMAX animated video

Click to watch
the video

https://batmaxproject.eu/batmax-new-video-out-now/
https://batmaxproject.eu/batmax-new-video-out-now/
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Coming soon
The BMS Alliance Webinar – Data access and harmonization:
Unlocking the potential of BMS

Save the date!
The BMS Alliance projects (BATMAX, NEMO, ENERGETIC & NEXTBMS)
are teaming up for their third joint webinar. On 2 October 2025, 9:30 –
11:00 CEST
This time, we’re tackling the big question of how European battery
projects can secure a reliable and sustainable cell supply without
relying on imports.

Join us for real-world insights, shared challenges, and a lively
discussion on potential solutions!

Register here:

https://forms.office.com/pages/responsepage.aspx?id=RJZ1PvM0H06h9m2hq9sISbV6Rx0gFPdDkf4jOK447OlUNzFPQzk2MVlVMTQxMUEwU1JUS0kyOFJIMi4u&route=shorturl
https://batmaxproject.eu/new-bms-alliance-webinar/
https://forms.office.com/pages/responsepage.aspx?id=RJZ1PvM0H06h9m2hq9sISbV6Rx0gFPdDkf4jOK447OlUNzFPQzk2MVlVMTQxMUEwU1JUS0kyOFJIMi4u&route=shorturl
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PRj Repository Journal ft BATMAX
BATMAX: unleashing the power of AI and digital twins for Europe’s
next-gen battery manufacturing

The BATMAX Project has been featured in the latest issue of PRj
Repository Journal (Vol. 24)! 

This recognition shines a light on the groundbreaking work behind
BATMAX.
Dive into the article to see how BATMAX is charging toward a
smarter, greener future!

Find the article here:

https://batmaxproject.eu/prj-repository-journal-ft-batmax/
https://batmaxproject.eu/prj-repository-journal-ft-batmax/


AVESTA BATTERY & ENERGY
ENGINEERING (ABEE) & AVESTA BATERI
AND ENEDZI INZENERING DOOEL
IMPORT-EXPORT SKOPJE (ABEE MK)

ABEE (Avesta Battery & Energy Engineering) is a company specializing
in advanced battery technology and energy engineering solutions. We
focus on developing and manufacturing high-performance batteries for
various applications, including electric vehicles, renewable energy
storage, and industrial uses. ABEE is known for its innovation in battery
chemistry, aiming to improve energy density, lifespan, and safety of
batteries. They also provide consulting and engineering services to help
integrate battery systems into different technologies and
infrastructures, contributing to the advancement of sustainable energy
solutions.

Meet the project partners

www.batmaxproject.eu 99

AVESTA will provide information about the cells we produce (LFP),
from P2D / P4D models, ageing information and provide modules that
will allow to demonstrate the core technology being developed in
BATMAX.

Role in BATMAX

Issue 4 September 2025
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Meet the Team

www.batmaxproject.eu

Arpit Mishra
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Jose Maria Silva
Corrugedo

Senior Modeling
Engineer, Expert in
Multiscale
modeling

Sina Sajadpour

BMS software
engineer
Specialization:
Machine Learning

Jose Maria Silva
Corrugedo

Technical Project
Manager,

Specialization:
Master’s degree in

environmental
science and

technology with a
focus on energy

conversion devices

Bruno Rodrigues
European Project

Manager
Specialization:

Metallurgy and
Materials Science



RISE (Research Institutes of Sweden AB) is Sweden’s research institute
and innovation partner through international collaboration with
industry, academia, and the public sector, ensuring business
competitiveness and contribute to a sustainable society. With
knowledge, equipment, and experience, contribute to
competitiveness, sustainability, and resilience, and strengthen
capabilities for transition and reform on industry and research. RISE
has experience in the metrology on batteries as well as current
standardized tests and research on both cell and module levels
including safety critical testing. Including experience in the field of
material science, involving new chemistries and analysis of battery
cells and SCs after use. RISE is working with SoH and SoC estimation
and measurement, especially in combination with EIS and other
impedance techniques.

Founded in 1934, RISE Fire Research has been dedicated to improving
fire safety in society for 90 years. RISE Fire Research is partly owned by
RISE - Research Institutes of Sweden (70 %) and SINTEF (30 %). We are
located south of Trondheim, Norway. Together with our Swedish
division, RISE Safety and Transport - Fire Research in Borås, we
constitute one of the world's largest research organizations on fire. Our
work encompasses both fundamental and applied research related to
fire safety, as well as accredited fire testing. We operate across various
sectors, including housing and construction, maritime, energy, and
infrastructure and transport. A key focus of our efforts is improving the
safety of batteries at the cell, module/pack, system, and installation
levels.

Meet the project partners

www.batmaxproject.eu

RISE FIRE RESEARCH AS
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Role in BATMAX
Identifying model parameters, conducting battery safety simulation.
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Meet the Team
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Ellen ScottChristoph
Meraner

Tian Li

Vasudev 
Ramachandra

Christian
Casanova 
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Tian Li



Ellen Scott, Senior researcher at RISE, department of Safety and
Transport, specializing in battery safety and reliability with expertise
in ageing mechanisms and battery state estimators.

Christoph Meraner, a research scientist at RISE Fire Research, is an
expert in computational fluid dynamics, fire dynamics, fire risk
analysis and battery abuse testing.

Tian Li, research manager at RISE Fire Research and adjunct associate
professor at NTNU, is an expert in computational fluid dynamics,
reaction kinetics and experimental fire safety research.

Vasudev Ramachandra, is a research engineer at RISE Maritime
Systems Innovation Unit,focuses on batteries, their electrical safety
and applications, especially within the purview of the maritime
sphere. His focus is both on system level applications and on cell level
modelling.

Christian Casanova, is a researcher scientist at RISE Energy
conversion Unit, with experience in data analysis, battery EIS, battery
laboratory testing, electronics engineering and system development.

Meet the Team

www.batmaxproject.eu
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Funded by the European Union. Views and opinions are however those
of the author(s) only and do not necessarily reflect those of the
European Union or the European Climate, Infrastructure and
Environment Executive Agency (CINEA). Neither the European Union nor
the granting authority can be held responsible for them. 
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