Deployment of a prognostic
asset management solution
at a railway company

Condition-based
malfunction forecasts
for rail operations
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The challenges
The company operates in a highly regulated segment of the
transportation industry, where it must comply with internal and
regulator-imposed safety margins for material wear-down of
train wheelsets. It had adopted a schedule-based maintenance
program, where different components and systems were
inspected at fixed intervals. For example, the cab signaling train
protection, anti-lock brakes were inspected every 20,000 km,
and at 240,000 km, the electric motors, bearings, driveshafts
and couplers were checked.
Condition data for the wheelsets was collected during
operation, using wayside laser sensors to derive optical
measurements of eight geometric parameters. However, the
maintenance schedule of the wheelsets still had to be
determined manually by expert analysis of this data.
To secure compliance of wheelset parameters, entire trainsets
were subject to very frequent wheelset replacement, leading to
short lifecycles, high replacement costs and efforts, and
significant downtime of trainsets.
The company wanted to digitize and improve this process of
maintenance and replacement scheduling and scoping, so that
lifecycles could be extended, uptime increased, and
maintenance costs and efforts reduced.

The customer
As one of the world’s leading mobility and
logistics providers, the company operates
a network of over 700 daily long-distance
rail services, transporting more than
340,000 passengers every day. Its highspeed train fleet had been in continuous
service for almost 20 years and was
starting to show its age. To achieve its
goals of providing cost-efficient and
reliable service for its customers, the
company needed to take a digital
approach to its maintenance program.

To meet their needs, the company selected
the Lumada Asset Performance
Management (APM) solution.
The solution
The Lumada APM team used the abundant historical data from
the wheelset parameter database to train the machine learning
algorithm to compute the speed of wheelset parameter change.
The prognostic solution was then able to determine the
remaining useful life of the wheelsets before they wear down to
a critical level.
The Lumada APM solution typically provides forecasts for a
specific time horizon, but since trains may not always be
deployed uniformly and consistently in a given time window, the
time-based forecasts were converted to distance-based
forecasts so that operators would have an accurate risk
assessment based on actual distance traveled.
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The results
The prognostic forecasts were directly used to create a
recommended maintenance and replacement schedule for the
wheelsets, without requiring hours of manual analysis by
human experts, and without sacrificing months of usable life per
wheelset. The solution was also able to predict and pinpoint the
exact type of maintenance or replacement required, so that
work crews were able to plan and prepare maintenance
activities more effectively.

The Lumada APM solution provided three major benefits:

In the future, the solution could be easily extended to the
wheelsets of other similar fleets, or expanded to cover further
critical components, such as the traction system, compressors,
air conditioning, doors, etc.

• Enhanced reliability & safety: Early detection of critical
conditions helped mitigate the risks of unexpected wheelset
wear-down, which could result in service interruptions or
regulatory penalties from safety violations.

• Optimized maintenance: The prognostic reports enabled
digital and cost-optimal scheduling and scoping of wheelset
maintenance for the entire fleet.
• Extended asset life: Through smarter management of weardown risk versus safety margins, operators were able to utilize
the full operational life of the wheelsets instead of retiring
them prematurely.
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