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TWAICE

Problems with Lithium-lon Batteries
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TWAICE

Big players also make mistakes: Nissan Leaf aging behavior

Myall 2018 - Accelerated reported battery capacity loss in 30 kWh
variants of the Nissan Leaf
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What might be a solution?

,1esla often knows the problem before the driver does*“, because
Tesla uses onboard data and cloud analytics.

*thetaylorinstitute.org
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TWAICE
Solution: TWAICE as the first independent battery analytic software provider
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TWAICE
Solution: TWAICE Digital Twins (in the field) consist of ...

Smart Control Unit (Onboard Analytics) TWAICE Analytics (Cloud Analytics)

— Load data analysis (big data - smart data) — Lifetime prediction and optimization

— Battery parameter update — Costumer specific dashboard (browser)
— Secure transmission to central server — Data base and machine learning unit

e.g. TWAICE cloud

TWAICE = O tn Sty

<F
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Time in days

TWAICE’s approach for digital battery twins in the field

Load Data
Analysis

Collection and aggregation of

battery data (Big data - Smart
data)

Load spectrum SOC-Temperature
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Battery Parameter
Determination

Continuous update of battery
parameters along aging
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TWAICE

Load data analysis

Measurement data Load spectrum
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TWAICE

Battery parameter determination

BMW i3 Battery Pack Capacity + Impedance Determination
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Lifetime prediction & optimization

Load input

Load input
P(t)/I(t), T
for different
scenarios

Model-based prediction

Electric-
thermal
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TWAICE

Prediction & adaptive BMS

Capacity C
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Aging for different scenarios

Current
state

Time t
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Example: SoH-determination
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TWAICE
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TWAICE

Customer segments

Battery Manufacturer OEMs Fleet Operators
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TWAICE

Digital Twin platform enables benefits along the whole battery lifecycle

Second-Life

Development Production Operation
e Reliable prediction e Supplier qualification * Reduction of TCO
throu.gh”fleet * Integrated quality * Evaluation of new
learning management possibilities e.g.
* ‘Closed loop’ . bidirectional charging

Production process

development improvements * Enabling of new business
* Better performance models like battery leasing
of batteries « Extended warranties

* Higher residual value
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EoL Decision Making

Enabling insurance
contracts for
Second-Life Storage
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TWAICE
Our business approach is partnering with industry leaders to build a digital
twin software platform ultimately saving money, time and resources

Adjust Analytics

(in Workshops) Adjust Software Platform Create Value
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Predictive
Maintenance

Remote
Diagnostics
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