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From Fleet Data to Al-Driven Battery Intelligence
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Al transforms OTA data into engineering value High Dimensional 1001101 S

> Enabling reliable and durable battery performance ~ Not Scalable
Hidden Insights



Al Applications Across the Battery Lifecycle

BATTERY LIFECYCLE
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Diagnostics & Refurbishment
- Scalable root cause analysis

- Data-driven repair optimization .

Al-enabled closed loop

Monltorlng

- Fleet analytlcs
SOP

Reqwrements
- Real-world usage insights

Development
- Validation & model calibration
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Al-supported Requirements

BATTERY LIFECYCLE

Reqmrements

( ) Real-world usage insights
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Al-supported Requirements
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Requirement engineering becomes a data-driven statistical discipline

Assumptions é«% Al-supported Fleet KPIs & Distributions Design Targets
Classical Approach Typical operation P95 Design Target  Tail (extremes) Data-Driven Approach
?
« Fixed single values oo « Statistical Fleet distributions
« Unrealistic worst-case combinations L 90% « Design for extreme conditions
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Al-supported Development

BATTERY LIFECYCLE
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Development
9 Validation & model calibration
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Al-supported Development

Al enables early anomaly detection and fleet-ready models
Voltage Signals (with artificial error in Cell #42)

Battery Development Testing

« Extensive pack- and module-level tests
(e.g. durability, performance, accelerated ageing)

« Time- and cost-intensive test campaigns

Cell / Module
anomaly detection

Voltage

«  Early detection of cell and module anomalies is critical

Healthy

|
. . . . development data = .
« Test data enables pre-calibration of in-vehicle OTA / Al models P AI based analytics
|
Healthy Data for Model training Cell-based Abnormality Monitoring
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Al-supported Monitoring

BATTERY LIFECYCLE
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Monitoring
- Fleet analytic
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Al-supported Monitoring

Al enables predictive fleet monitoring and targeted actions

Fleet Monitoring
+ Cell voltage & SOC behavior

« Module-level deviations

+ Fleet-scale data (millions of vehicles)

Typical Vehicle Usage Profile

Hours of Usage

Vehicle Age

Al-based predictive analytics Data-driven actions

+ Detects abnormal degradation « Targeted inspection (instead of full recall)
«  Predicts failure risk & time horizon « OTA optimization

« Identification of high-risk vehicles  Early customer warning

- Prevents failures before customer impact

- Reduce cost & improve quality

Module-Level Anomaly Detection

v ¥
3 i
3 o T} 1
Drive time s 1 ®
B .’ e : n
[ o 3
B Slow Charge g "' I -
c ® 1 r
Fast Charge S .:‘J."" ! >
8 e | Data-driven action -
S
& g ! :
I o n 1 >
L. 3 = :
o ™ @
= .l lll v . i
P gara A P W A : A~ - al
| P e e A s g Nt e St A A R R e e Fr e



Al-supported Diagnostics & Refurbishment

Diagnostics & Refurbishment

- Scalable root cause analysis
- Data-driven repair optimization

BATTERY LIFECYCLE
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Al-supported Diagnostics & Refurbishment

Vehicle issue

From Field Issue to Refurbishment Intelligence

O

Dealership data

DEALERSHIP

Data =
analysis

p— Pre-analysis  Pre-Refurb Insight Advantage -

"'*' [\ REFURB CENTER

Logistics (battery transport) Refurbishment

prdd

Stellantis Refurbishment Capability
+ Dedicated in-house refurbishment centers

(Riisselsheim H Mirafiori[] )

« Direct access to physical root cause data

« Uniqgue battery lifecycle dataset

~

« Teardown, engineering diagnostics, and repair at scale
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Al-supported Diagnostics & Refurbishment /\
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From manual root cause analysis (RCA) to Al-driven, scalable diagnostics

Manual RCA Al-supported RCA
 Expert-driven analysis  Multi-source data integration
« Limited data integration « Pattern recognition

« Slow and case-by-case « Fast and scalable analysis

9¢0C SILNV1131lS @

12



Al-supported Diagnostics & Refurbishment

Al transforms battery lifecycle data into root cause intelligence

Lifecycle & case data

=
a OTA / DTC data

Refurbishment measurements

Historical RCA cases
R

d Production & supplier data

g

Root Cause Intelligence Platform é‘%

& Pattern recognition & similarity matching
<@/) ML-based root cause classification

CD Continuous learning and model refinement

Engineering & Quality

Feedback into design and requirements
Early identification of trends and systematic issues

Supplier and product improvement

RCA decision support
Top root cause candidates
(with probabilities)

E Similarity to known cases

x Prioritized repair actions
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Al-Driven Battery Lifecycle: Key Takeaways & Outlook /\

Diagnostics & Refurbishment Requirements

Al-Driven Root Cause Intelligence Platform

Data-driven Requirement Engineering

~ For scalable root cause analysis - From assumptions to real-world statistics

Development

Early Anomaly Detection & Model Calibration

Monitoring

Predictive Fleet Monitoring

- Detecting issues before customer impact

Outlook

« Increasing integration of data across the lifecycle

- Al-based validation and fleet-ready models
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« Self-learning Al systems continuously improving

« Driving predictive battery lifecycle management 12
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