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USE THE TRAIN AS A DRONE
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CEMIT INTELLIGENT RAILWAY TECHNOLOGY

CAPTURE analyses data,
dentifying underpacking
as root cause

Work orders triggered

minImIsing impact

Error detected by of problem
poond IMU in same
O '\ILI . \

Abnormal vibration is
detected by lirst IMU

CEMIT Intelligent
Railway Applications

CEVMIT VISUALIZER

PREDICTIVE RAIL MAINTENANCE

CEVIT RDMS

RAILWAY DEPOT MANAGEMENT SYSTEM

CEMIT ROUTE PLANNER

GRAPHICAL ROUTE PLANNING TOOLKIT

CUSTOM APPLICATIONS

CUSTOM APPLICATIONS BUILT ON THE CEMIT PLATFORM

APP PORTAL

CEMIT




Artificial Intelligence and Machine Learning

Process large amounts of data for infrastructure and rolling stock
|dentify patterns, deviations and anomalies
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CEMIT Visualizer — benefits and cost savings

Cost savings

Benefits
Continuous surveillance of train and infrastructure (train as a drone) * Reduce cost of stand-by and maintenance contractors
Continuous Condition Monitoring, train and infrastructure * Reduce cost of inspection, NDT inspection, etc.
Traceability and documentation of non-conformances * Reduce cost and increase efficiency in use of inspection trains
Develop and build predictive maintenance * Reduce cost of train out of service
(Rail and infrastructure) production optimalization tool * Reduce cost of alternative services (bus, etc.)
Alarm setting on infrastructure * Reduce cost of displeased customers

Management perspective on infrastructure KPls
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THE MARKET OPPORTUNITY OF REDEFINING A >100 BILLION € INDUSTRY

v'The market for maintenance alone only in Europe is a 25 Billion € yearly market.
v'Railway maintenance machinery is worth €6.8 billion, growing at 10% CAGR during the next 5 years

v'Railway System Market €18.87 billion in 2018 globally, and is projected to reach €28.52 billion by
2026

Of this growth, 43% is expected to come from European markets. Technavio claims that loT-based remote monitoring of train and tracks is anticipated to drive the
railway maintenance machinery market growth.

Global Rail Map




Making one of the greenest ways to travel even greener

* There is a global megatrend towards greener, more

sustainable transport

« CEMIT provides significant improvements to railway
sustainability by improving fault reduction and by increasing
accuracy, efficiency and predictability of railways, trams and

city trains

+ These improvements lower the overall costs and improves the

user experience for the costumer. This strengthens

competitiveness in relation to fossil-fueled transport and road

transport

Direct contribution to 5 of the UN’s Sustainability Goals
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Reduced downtime

v' Predictable and smarter operations and maintenance through big
data analysis and Al reduce downtime with over 20%

Energy efficiency

v' Through reduction of unnecessary processes and improved
overall performance energy consumption can be reduced by
more than 5%

Reducing costs

v’ Predicable maintenance through big data and Al significantly
reduces resource with costs reductions of more than 30%

Improved safety

v" Improved knowledge of overall condition of the infrastructure
enables prediction of maintenance needs and proactive
maintenance of critical parts improving safety

Digitalisation

v' Replace manual and paper based solutions and processes.
Removing the need for large printers, paper archives and
increases productivity and team cooperation

CEV.



Europamastare I innovation

Europe's number one in R&D projects regardless of
industry

Number 1 out of 432 projects

Among the highest scores ever - 548 of total 600

eurostars”

Co-funded by EUREXKA member
countries and the Eurcpean Union
Horizon 2020 Framework Programme
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Making Railways More Intellingent



