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vdx sentry — E-Truck

Key Challenges of E-Truck Fleet Management

Rapid Industry Growth

> Growing battery portfolios of
large e-truck with diverse
operational needs

Total Cost of Ownership (TCO)
optimization

» higher upfront costs of e-
trucks against long-term
savings

Shortage of Experts

» EU Commission estimates
800,000 unfilled jobs along
the battery value chain

Truck electrification ramp-up 2020-2040 in selected regions
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Key Challenges
of E-Truck Fleet Management

Safety Concerns

> Early failure detection & predictive
maintenance with proactive monitoring.

Operational Complexity

> Need for keeping batteries safe and reliable
in increasingly large and complex portfolios in
terms of range, charging, and performance
monitoring

New software feature
for battery monitoring

vdx sentry




vdx sentry — E-Truck
Our solution - the vdx sentry:

Your Virtual Integrated Data Expert |L b

>

>

Critical

Standard sensor data (VDV238) - R hdcations

Automated Situation
Assessment
by vdx sentry ©

No additional sensors / hardware

Key performance indicators -
generated trends and alerts by the
vdx engine — pioneering
technology, based on 10+ years of
experience

Battery Performance Analysis

Colytica
diagnostics
Cyber-secure API

The vdx sentry® results: Q Clionte database
interpreted like human blood test
=

results, incl. Diagnosis, Criticality
& Treatment

3rd party loT, Telematics, FMS
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vdx sentry — E-Truck

Battery Monitoring for the EV Fleet Industry:
vdx sentry = Your Battery Data Analytics Expert

Simple and Time Saving
Diagnosis & Recommendations

List of Alerts

Risk of Performance Limitations

Risk of Safety Risks
Risk of Lifetime Issues

—> assigning the appropriate
severity based on the
circumstances to avoid:

vdx sentry v Being flooded by alerts, and
v Missing out on issues

KPIs and Indicators

Asset History

Cross-asset checks




vdx sentry — E-Truck
vdx Asset Cockpit: Screen View

» vdx sentry messages are displayed prominently in the dashboard in the asset overview

= Home > Dashboards > All Dashboards » Asset Cockpit 7 B & |Adv O last30days + @ O ~ ~

Asset | Truck 01~

Truck 01
All Assets
Last data received: 2024-10-2108:05:14 UTC é Vd

88 Event Logbook 88 signal Explorer | | @ Documentation

sentry
State of Health © Efficiency (Round Trip) ©
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Event Statistics
609 60 :
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—@- SOH @ SOH (min) SOH (max) —@~ SOH (min; 95 percentile) ~@— SOH (max; 95 percentile) ENVELOPE_TCELL_HI_NEAR_HIT 30 -
State of Balance Charge © State of Balance Thermal © ENVELOPE_ TCELL_HLHIT 22 R
4.0 40 @ SAFETY CRITICAL: SIGNIFICANT_VIOLATION_OF_MAXIMUM_ALLOWED_TEMPERAT... 12 .
35 35 VALUE RETENTION & LIFETIME WARNING: HIGH_STRESS_LEVEL 5 l
0 o STRESSLEVEL_ WEEKLY 5 i
25 25
é 20 % 20
a &
15 15
10 o - e o, e 1.0
0.5 05
.0 0.0
2209. 2509, 2809 o110, 04.10. o710 1010, 1310, 180, 19.10. 2209, 2509, 2800,  OLI0 0410 07.10. 10.10. 1310, 160, 180,

== SOBC (avg) == SOBC (min) == SOBC (max) == SOBT (avg) == SOBT (min) == SOBT (max)
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Battery Unit Explorer

= Home > Dashboards > All Dashboards » Event Logbook ¥

B ® A~ @ Last7days ~ @ & ~ ~

Severity | All v Freetext Filter | Enter variable value

Battery Unit | Truck 01~ Include Subelements: | all children ~ Event Source: | vdx-sentry -~ ‘ B3 signal Explorer B Documentation

& Battery Unit Explorer Truck 01 > Truck 01 Expert Mode: Asset State Overview

Hierarchy Battery Units 3 Name Total
= Critical 5
L

Truck 01 Warning 1
g 2 = Information 0

2

Q

€

No data 3

1510. 00:00  1510.12:00  1610.00:00 1610.12:00  1710.00:00  1710.12:00  1810.00:00  1810.712:00  19.10.00:00  19.10.12:00  2010.00:00 2010.12:00 2110.00:00  2110.12

~ Chronologically (Bus 01incl. all children)

Seve Event Time Source Battery Unit Event Name A safety risk (severity level: critical) was detected at unit Truck @1 of asset Truck @1 on 2024-10-15 08:00:08 UTC
@  2024-10-1502:00:00 vdx-sentry Truck 01 SAFETY CRITICAL: SIGNIFICANT VIOLATION OF MAXIMUM ALLOWED TEMPERATURE g due to a significant violation of the maximum allowed temperature.
T0-18 020000 vaxX_sentry Tk SAFETY CRITICAL: SIGNIFICANT VIOLATION OF MAXIMOM ALLOWED TEMPERATURE =
Symptom:
@  2024-10-1902:00:00 vdx-sentry Truck 01 SAFETY CRITICAL: SIGNIFICANT VIOLATION OF MAXIMUM ALLOWED TEMPE 2 )
= == = = « Significant violation of maximum allowed temperature
@®  2024-10-20 02:00:00 vdx-sentry Truck 01 SAFETY CRITICAL: SIGNIFICANT VIOLATION OF MAXIMUM ALLOWED T TURE 2 o The maximum temperature was significantly above the threshold for an extended period of time
+ Location: unit Truck @1 of asset Truck @1
2024-10-2102:00:00 vdx-sentry Truck 01 VALUE RETENTION & LIFETIME WARNING: HIGH_STRESS LEVEL 2
Diagnosis:
@  2024-10-2102:00:00 vdx-sentry Truck 01 SAFETY CRITICAL: SIGNIFICANT VIOLATION OF MAXIMU ED_TEMPERATURE 2

« Safety risk

« Severity level: critical

« Potentially caused by:
= Malfunction in the HVAC system
o Damaged or defective cell(s)

> Click magnifying glass for et

Treatment:
H - « Within 1 day take the unit Truck 01 out of operation
even e al S an an Ing « Within 1 week investigate unit Truck 01:
= Check for hot spots, for example, using a thermographic camera during a short test operation

recommendations iemingd il e eieotercouren. i R i
) :
> Event link for deep dive

For further guidance, you can utilize our professional forensics support. Please contact us at support@volytica.com
and ensure you have information on the topology and system design ready. Note that costs may be incurred.




vdx sentry — E-Truck

Direct Handling Recommendations

» Zoom in for symptom, diagnosis & recommended treatment

A safety risk (severity level: critical) was detected at unit Truck 01 of asset Truck 01 on 2024-10-15 00:00:00 UTC
due to a significant violation of the maximum allowed temperature.

Symptom:
« Significant violation of maximum allowed temperature

o The maximum temperature was significantly above the threshold for an extended period of time
« Location: unit Truck 01 of asset Truck 01

Diagnosis:

« Safety risk

« Severity level: critical

« Potentially caused by:
¢ Malfunction in the HVAC system
o Damaged or defective cell(s)
o Wiring or connector issues

Treatment:

« Within 1 day take the unit Truck @1 out of operation

« Within 1 week investigate unit Truck 01:
o Check for hot spots, for example, using a thermographic camera during a short test operation
o Confirm proper functioning of peripherals such as cooling, heating, ventilation, and wiring harness
o If the problem is not solved, replace the damaged or defective unit

For further guidance, you can utilize our professional forensics support. Please contact us at support@volytica.com
and ensure you have information on the topology and system design ready. Note that costs may be incurred.

vdx sentr
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vdx sentry Report

> Easy battery data access

> Battery analytics available via
dashboard & reports

m volytica diagnostics vdx sgntr.y

Guiding you from volts to value.

A critical performance risk was detected.

S hsﬁ‘“w‘ ‘I“.W.mlﬂ
"'“:a‘,.u—- avd s Assat
O ot sonmcr 4 e AU cdth Unk
. o-nvﬂ'"“'""":.,ms“ )
Draghdown, 0O st Baas mettigt
» Checkend. f PeoS ..u.:-d
7 A__,....-sm of the! Symptoms
.u.d:-ﬂ"“‘“"_,,, of the wper safety Sveshold for the oel vohsge (sverchargg) deteciad
o wtiste sDUOTE T e e Orresuoute n Sional )
+ Fube S e egcnd detected (rvestiate 1 Uamiery Und Exskess)
o The aftected 6% (envestiga
™
\nwestigate Now Impuct
Shontermc
Lowi E
mmlﬂl
Gentry events

volytica [} 1 evoyca [ voryuica cuagnostes




vdx sentry — E-Truck

Example of Software Integration in a Fleet
Management System (here: car)
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From Volts to Value

Increase Revenue Maximize Safety Ensure Value Retention

E /f—\
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Optimal battery Early failure detection Extend battery lifetime for
performance maximizes with proactive monitoring. sustainable operations.

asset availability.
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Who are we?




volytica diagnostics
We have more than 10 years of practical experience
with applied battery diagnostics across industries.

First European E-Busses Monitored

—
volytica’s predecessor research group at Fraunhofer ",//‘ FraunhOfer
monitored some of the first e-busses in Europe (link, link) VI

Launch of First Battery Monitoring
Platform

IVImon, the first version of today’s vdx engine, is launched
into pre-commercial operation by Fraunhofer VI

Spinoff from the Fraunhofer Gesellschaft

For further growth and industrialization, volytica is spun
out of Fraunhofer Society as a independent company

eyl First Large-scale Stationary Battery System

Successful onboarding of the first multi-megawatt power plant (BESS) in ‘g~
the U.S. L 3

>1 GWh of battery monitored globally
With more than 30 experts in Dresden and all over Europe, we are @
one of Europe’s leading battery diagnostics companies
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volytica diagnostics

More than 30 battery experts

at your disposal

Sebastian Stoll
CTO, Dipl.-Inf.

14 years of Experience
in Scalable Cloud
Platform & Data Pipeline
Development

Lutz Morawietz
Head of Battery
Diagnostics, Dipl.-Ing.

17 years of Experience
in Battery Testing &
Experiments, Algorithm
Development and R&D

Claudius Jehle Nicole Mattes

CEO, Dipl.-Ing. Head of Administration
& Finance

10 years of Experience 13 years of Experience

in Battery Diagnostics, in Administration,

System Modelling, Finance, HR,

Founding & Controlling, Internal

Management Sales

>30% Female
>9 Nationalities

+ more than 30 experts

with a Battery, Data Science, Al, Cloud Platform Development and Product Background
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Trusted Partners and Clients across industries
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volytica diagnostics

volytica diagnostics GmbH
Theresienstrasse 18

01097 Dresden

Germany

contact@volytica.com
+49 351 87 95 87-00




