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Rolling Stock Operation & Maintenance Innovation
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Reactive Maintenance

Assets fail before being maintained.

Preventive Maintenance
Systems are maintained at fixed
intervals to ensure continuous
availability.

Condition Based Maintenance
Systems are maintained based
on simple rules using equipment
information.

Business Model

* no analytics or sensors needed

+ spare parts are fully used up W

* high downtimes
+ failures damage the assets

. * noin-process sensors needed
+ reduces unplanned downtimes

+ waste in life cycles of spare parts
* excessive maintenance and downtime

. * good usage of equipment life cycle
+ limits unplanned downtimes

+ limited failure forecasting accuracy
+ medium risk of failures remains
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Figure 1. Maintenance strategies in

Predictive Maintenance

Systems are maintained before failure,

but run as long as possible without
interruption

an industrial context

, * optimal usage of equipment lifetime
+ minimizes unplanned downtimes

+ upfrontinvestment necessary
+ expert knowledge required

warning 9 asset failure

}7 maintenance avoided asset failure

Z£X : Deloitte_Predictive Maintenance Taking pro-active measures based on advanced data analytics to predict and avoid machine failure
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Real-Time Monitoring Diagnostics Solution
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http://humetro.it/

Business Model
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Wireless Vibration Sensor & DL
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4. (Pantograph) CCTV & DL
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Generative Al and RAG
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7. Schaeffler - CARS

Railway Condition Monitoring System
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7. Schaeffler - CARS

Bearing Remanufacturing

Business Model

B Hoj T

o0

Core competence: We have been remanufacturing bearings since 1954 -

and pursue the same quality standards as in the production of new

bearings. S, GERMANY CHINA
Level 1-4 Level 14 Level 14
Part of the Schaeffler Lifetime Solutions portfolio: We understand the °
entire bearing lifecycle and offer various services for all phases. 9 °
In-depth technical and industry expertise: We know the applications Ll 152
from experience and can better assess what remanufacturing is necessary.
AZ1 SOUTH AFRICA AUSTRALIA
Significantly lower failure rate: A rail operator originally had its bearings Level 182 Level 182 Level 1 &2
reconditioned in-house. After it switched to us, we were able to reduce the
failure rate by more than half. Q
Close to the market: We remanufacture bearings worldwide, across all
sectors, and regardless of manufacturer, in accordance with Schaeffler
standards. ° Schaeffler JV with partners
bis zu 4 Wochen bis zu 12-16 Wochen
B o T »
O—0O
Level I
Requalifying Level I bis IV
Level II )
i i . Mount rollin:
lE))lsrrTount rolling Refurbishment benrings 9
earings (= Level I plus)
Clean components Level IIT + Grease rolling
Polish components i bearings (optional)
Inspect & assess F_eLme?’::":Iac'itul;I)ng Level IV gs(op
components + Replace seals a P Remanufacturing * Apply preservative
. i i and pack rollin
Measure components Regrind functional p_lus b p 9
surfaces (= Level III plus) earings
Prepare assessment . Repl . '
report eplace components + Replace rolling
(e.g. rolling elements, I
bearing rings
cages)

ALUNA COMPANY
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Appendix B
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