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Introduction 

The BATMAX project has achieved further important technical progress towards the 

development and validation of next-generation Battery Management Systems based on 

physics-based modelling, Digital Twins, and real-time testing. 

Recent developments include the parameterisation of advanced battery models using 

measurement data, the integration of key components of the BATMAX Digital Twin 

demonstrator, and the validation of foxBMS functionalities through Hardware-in-the-Loop 

testing. Together, these achievements provide an important foundation for the 

implementation and validation of the project’s final demonstrators. 

Physics-Based Battery Model Parameterisation 

BATMAX has validated an approach for parameterising physics-based battery models using 

experimental measurement data. 

The approach uses low-rate calibration to determine thermodynamic parameters and high-

rate calibration to identify transport parameters. Degradation modelling also considers the 

formation of the solid electrolyte interphase under controlled operating conditions. 

The resulting models can support a better understanding of battery behaviour and improve 

the prediction of battery performance under different operating conditions. The modelling 

activities were carried out using BattMo, an open-source battery modelling toolbox. 

Progress on the BATMAX Digital Twin Demonstrator 

BATMAX has made further progress in the preparation of its Digital Twin demonstrator by 

integrating the main components required for its operation. These include high-performance 

computing, data management, and reliable data exchange with the physical demonstrators. 

The integrated environment enables battery models and simulations to be executed, while 

supporting the organisation and practical use of the generated data. It also establishes the 

connection between the Digital Twin and the physical systems developed within the project.  

Building on BATMAX’s modelling results and electronics, this framework provides the 

foundation for the implementation and validation of the project’s demonstrators.  

 



Hardware-in-the-Loop Testing and Validation 

BATMAX used Hardware-in-the-Loop testing to safely evaluate important foxBMS 

functionalities without relying on a real battery during every test.  

The testing environment reproduced battery-cell signals and enabled foxBMS to be evaluated 

under both normal and fault conditions. Communication through Ethernet was also tested, 

confirming network connectivity and reliable data exchange.  

A 48 V nickel-manganese-cobalt battery system was modelled and tested for maritime use-

case scenarios. The setup enabled the validation of key functions, including fault detection, 

cell balancing, State of Charge estimation, communication, and signal integrity. 

The results confirmed that the developed environment provides a safe and repeatable 

approach for testing and further developing foxBMS controller algorithms.  

BATMAX Activities 

BATMAX also continued to share its results and collaborate with the European battery research 

community. 

The project was represented at the 15th International Symposium on Fire Safety Science, 

where Tian Li from RISE presented research on lithium-ion battery behaviour under combined 

electrical and mechanical conditions. 

BATMAX also participated in the fourth BMS Alliance webinar and the HighBATT EU Cluster 

Webinar, contributing to discussions on advanced Battery Management Systems and the 

future of Europe’s battery ecosystem. 

The BATMAX consortium also met in Neuchâtel, Switzerland, for its M37 Consortium Meeting, 

where partners reviewed project progress, exchanged technical updates, and discussed the 

next steps of the project.  
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