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In our latest newsletter edition, we're diving into two exciting fronts shaping the future of
electric vehicle battery innovation. First, discover how cutting-edge state-of-health estimation
techniques are revolutionising how we assess battery performance, predict degradation, and
even unlock the full potential of second-life applications. Then, we shift gears to explore
pioneering disassembly methods that make EV battery recycling safer, more efficient, and cost-
effective, thus paving the way for a truly circular economy. Both topics are connected to
ongoing activities in the R3-Mydas demo case two and contribute to a better understanding
of technological capabilities and market opportunities. Stay tuned as we unpack how these
advanced technologies are not only enhancing battery management systems but also opening
new business opportunities in sustainable remanufacturing and recycling.



State of Health Estimation on Electric Vehicle Batteries

The estimation of the state of health (SOH) of automotive batteries is a critical factor in
assessing their viability for second-life applications, such as energy storage and vehicle-to-grid
(V2G) technologies. As electric vehicles (EVs) transition to their second life, the ability to
accurately estimate SOH becomes paramount to ensure reliability, safety, and optimal
performance in new roles. Challenges in SOH estimation stem from various factors including
data collection, model adaptability, algorithm complexity, and the unique characteristics of
different battery chemistries, which collectively hinder effective assessments and integration
into battery management systems.

Data collection remains a fundamental challenge, as accurate SOH estimation relies on
multiple health indicators influenced by battery age, temperature, and operational cycles.
Inconsistent data quality from manufacturers can lead to unreliable health assessments,
necessitating robust approaches such as machine learning and big data analytics to improve
accuracy [1,2]. Furthermore, the complexity of selecting relevant features for SOH models
introduces difficulties; redundant features may obscure significant health indicators,
complicating the training of models that can generalise across various battery types and
conditions [3,4].

The adaptability of SOH estimation models to diverse battery chemistries presents additional
hurdles. While mechanistic models grounded in physical principles provide insights into
degradation, they often require precise calibration to maintain accuracy across different usage
scenarios. In contrast, empirical models may struggle with generalisation, emphasising the
need for improved methods that can accommodate the variability inherent in real-world
battery applications [4]. Moreover, the computational complexity of advanced algorithms,
such as long short-term memory (LSTM) networks, poses practical challenges for
implementation in automotive settings, highlighting the importance of balancing model
sophistication with real-time operational needs [1,2].
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requirements, establishing standardised testing protocols, and considering environmental
impacts are crucial steps in optimising the second-life utility of automotive batteries. Ongoing
research efforts that combine mechanistic and data-driven approaches aim to refine SOH



estimation methodologies, ultimately facilitating better lifecycle management and supporting a
more sustainable energy ecosystem [5,6,7].

Disassembly of Electric Vehicle Batteries
The automation of the disassembly process for
batteries within the automotive supply chain is
emerging as a critical innovation in response to
the growing demand for electric vehicles (EVs)
and the imperative for sustainable practices in
battery recycling. As the automotive industry
pivots towards electric mobility, the necessity for
efficient disassembly methods to recover valuable
materials from retired lithium-ion batteries (LIBs)
has gained prominence. Traditional manual
disassembly techniques have proven to be labour-
intensive, inefficient, and hazardous, highlighting
the urgent need for automated solutions that
enhance operational efficiency and safety in
handling toxic materials [8,9].

Automation technologies, such as robotics and
artificial intelligence, offer significant business
advantages by reducing labour costs, minimising

human error, and increasing throughput in

battery disassembly operations. These automated systems can optimise task allocation and
streamline workflows, improving productivity and cost savings [l0,11]. Moreover,
incorporating advanced methodologies like knowledge graphs allows for better planning and
execution of disassembly processes, facilitates the recovery of critical materials and supports
the principles of a circular economy [12,13].

Despite these advancements, the automation of battery disassembly faces notable challenges,
including technical limitations
associated with non-modular vehicle
designs, complex product structures,
and the need for specific material
selection to enhance recyclability
[14,15]. Additionally, the financial
investment required for implementing
these systems can be a barrier for
smaller  manufacturers, especially
considering  evolving  regulatory
pressures that mandate higher
recycling rates for battery materials
[16]. Nevertheless, companies that




effectively integrate automation into their disassembly processes are likely to achieve a
competitive edge in the automotive industry by promoting sustainability and operational
excellence.

Overall, the push for automating battery disassembly reflects a broader shift towards
innovative practices in the automotive supply chain, addressing economic, environmental, and
safety considerations while positioning manufacturers for success in an increasingly electrified
market [17,18].
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