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Moving beyond.

We are global entrepreneurs,
trusted by our partners

to pioneer transportation, S | e m e n S M O b | | |ty

moving people sustainably
and seamlessly
from the first mile to the last.
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The evolution of maintenance processes
New possibilities enhanced by digitalization

N Predictive Maintenance
value Condition based

Contribution
Maintenance

Based on data analytics
Needed to ensure

“Traditional 100% availability

Maintenance” Continuous monitoring of assets to

derive maintenance activity

Corrective & preventive (fixed) cycles
Reactive spare part supply and repair
On-call support
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Video Track Inspector Overview

Data Acquisition: Linsecan cameras generate high Data Transmission: Upload of the raw data and pre-

resolution images of the superstructure processing on Railigent powered by MindSphere
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Benefits of the solution:

Monitoring at operating
speed

regular updates of
infrastructure condition

Data Analytics & Decision Support: Visualisation of Implementation: Transfer of validated action
the algorithm results in an intuitive Ul on Railigent proposals to work orders in the CMMS

B SIEMENS

higher track availability

improved cycle times for
maintenance
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Ul large overview
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Video Track Inspector Metros y Subteréneos
First Partner and Customer Feedback very positive

Minimizing track occupation for inspections,
high quality assessment and predicting the
future asset states are the main reasons to

incorporate the Video Track Inspector, it
reduces cost and provides more uptime.

Joost van Kalsbeek | Maintenance & Asset Management specialist

dk Strukton
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Data analytics for Rolling Stock doors poocacin Ladnoamericana d
helps to avoid unplanned service failures

Challenge

* Creating a scalable monitoring tool that aggregates, filters, and scores millions —
of motor currents and position sequences into a simple, intuitive application o ﬂ | M Y N H \ {U \ N ﬂ 11
* Develop a predictive failure model that is sufficiently sensitive to long-term £ 600 " ﬂ “ ﬂ
trends and robust enough to ignore noise from the operational environment £ 500 L :
S 400
% 300
< 200 Il t l
Siemens Solution o U LW ¢ L
. . . . . 40 50 60 70 80 90 100 110 120
 State-of-the-art machine learning is combined with expert knowledge
. . . . Position measurementsfor concatenated eventcycles.
* End-to-end trainable algorithm: The tool independently learns to classify The color red demarcatesthe sections where the neural network classifies the

between normal behavior and noise, it generates a filtered dataset and position measurementsas belongingto an abnormal event cycle, due to extrinsic
outputs a score on failure likelihood events

Benefits

* Reliable solution for the customer thanks to Siemens Mobility Services data-analytics expertise

* Customers can benefit from this experience and highly increase the availability of their systems by preventing door failures
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Point machine failure prediction o, St
without additional sensors
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High end data analytics uses the available data to predict point machine

failures without needing any additional sensors
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Bearing monitoring on a high speed train

Machine learning Operational application

Probability: 0.0677%
45 .

= mean
40 — E1A0TO1

Temperature [C]
o

Alarms

Simplified picture — In reality 8 machine learning models analyze the complete
drive train and help identify the exact component and the failure type
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Through advanced data analytics and deep rail know-how we can
derive firm action proposals for maintenance

2 | Advanced 3 | Validated
data analytics action proposal

4 | Action
implementation

Detection Analysis Action performed
L = 7 J and predlctlon of failures by experts by field-service experts
seaure & i Cross-project
data l ‘. i
transfer : . expenence&
| -
I s
/é\ ........................................................................................................................
A
? Best in class data analytics Deep domain, customer and
and machine learning engineering
Hgggg expertise know-how

Customer

Raw sensor data

Substantiated,
rated action proposal Conclusiones
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