Control algorithms,
digital twins & software
for Battery Systems
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energy storage

CIDETEC / energy storage / battery modelling

Our expertise is built upon sustained
contributions to the state-of-the-art of
battery technology.
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CIDETEC
develops
advanced
algorithms

for second-
life estimation
which are key
to successfully
establishing a
circular economy
in the battery
ecosystem.

Our offer of predictive algorithms,
Digital Twins, Battery Health
Management and standalone
software applications includes:

Development of high-precision equivalent
circuit thermo-electrical models — for any
cell chemistry.

Degradation forecasting and simulation-based
predictions, through aging model or coupled
with electro-thermal model.

Advanced algorithms for precise state
estimation and fault analysis.

Predictive control of entire battery systems
and battery-based applications.

Digital Twins (DT) & Diagnostics:

Selection and integration of hardware &
software to enable real-time execution.

Precise estimation capabilities (ie. SoC, SoH,
SoF, SoS, alerts).

Fine-tuning of algorithms using operational data.

Fault/anomaly detection with diagnosis
applied on time-series.



Battery Health © e Remaining useful Life (RuL) forecasting analysis from
Management operational data and warranty tracking.

e Recommended actions based on operational data
and automated report generation.

Energy CIDETEC'’s portfolio of packaged software
Management i solutions ready to be deployed include:
System (EMS)

Software: 1. Battery sizing platform - electrical, thermal and

degradation metrics.

2. Charging station design tool — electrical &
economical

3. Hybrid energy storage sizing tool for grid
applications

4. Energy management community tool - for daily
optimisation of community grids

5. Microgrid optimal tool — operation strategy
optimisation

6. |IP-registered encapsulated libraries: SoC, SoH, SoF
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