BTN - 14 g P m—

e ‘ /I/,n--, V¥s%h

0 s —
-

(T2 I PO S S e

s 4- «n*—ﬂ---lw-
B e .. f T F ™

—

LTIt I IIEIEIIIIIII SIS FASIIIGS

V.x:vrrrr

More trains, better connections
Ralil Traffic Management using ATO

Mini Conference on Technological Perspectives and Scientific Challenges of ATO
CFSM, ETH Zurich, 12.12.2024

Jonas Kley, Head of Product Management — Traffic Management Systems

SIEMENS



More trains, better connections
Rail Traffic Management using ATO

(B State of the Art

Mainline Application

Reference Projects

Conclusion

Page 2 © Siemens 2024 | CFSM ATO Conference, ETH Zurich SI E M E N S



Page 3 © Siemens 2024 | CFSM ATO Conference, ETH Zurich S I E M E N S




Automatic Train Operation — Mass Transit (MT) and Mainline (ML) Applications

One operator
for infrastructure
and rolling stock

Passenger
traffic

Homogenous fleets
with unique characteristics

Separated rail network
with limited access

»

Single vendor
proprietary solution as
a viable option

Separate operators
for infrastructure
and rolling stock

Mixed traffic
high speed/regional, cargo

Mixed fleets
with individual characteristics

Complex rail network
publicly accessible

»

Interoperable solutions
across different suppliers
required
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Automatic Train Operation — Grade of Autonomy (GoA)

GoAl GoA2 GoA3 GoA4
Non-Automated Semi-Automatic Driverless Trgir:]a(t)teg?aetidon
Train Operation Train Operation Train Operation P

\fr:,«

Manual driving

<
Automated driving Automated driving

Obstacle detection and track
monitoring by driver

Automated obstacle detecion
and track monitoring

Handling of trains at
stops by driver

Attended handling of
trains at stops (doors)

Manual handling of disruptions

Automated driving

Automated obstacle detecion
and track monitoring

Automated handling of
trains at stops (doors)

Automated handling of disruptions
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Mainline Application
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Rail Traffic Management using ATO
More trains, better connections

Dispatching system
Forecasting, conflict detection and
resolution

Control system
Movement tracking, automatic route

setting, remote control

Wayside and signalling
Signals, switches, track vacancy detection
and ATP equipment
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Rail Traffic Management using ATO
More trains, better connections
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Rail Traffic Management using ATO
More trains, better connections

Planning Service depot

Tlmetable
Topology

AN
Monitoring ::eosr;ﬁztn conflict

Dispatching ,

A i

Alarming :
_ Remote control, operation, display ATO/DAS

g Operations control
A
SEVEWY

Interlocklng ATO-TS -
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Rail Traffic Management using ATO
More trains, better connections

Service depot

Planning
Timetable

Topology

...almost all traffic
management subsystems
are involved.

Maintenance

Yard operation

AN
Monitoring Ir:eosr;zIcl:ﬁ\iztr,1 conflict

i

> Dispatching

A

Remote control, operation, display \ ATO/DAS

g Operations control

n
»

...a lot of high quality data
IS required.

SEVEWY

\ 4

Interlocking ATO-TS DAS

4__I
4__I
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Reference Projects
Siemens Track Record for Automatic Train Operation

RhB / VOV Tests (2023)
ATOoverZBMS, Dispatching

b ikl Sensors 4Rail .(20.21)
: Xoi i Localization
7

SBB (2020)
ATO overETCS Demo

ATO for Cargo (2016)
Demonstrator

S2R Freight (2020)
ATOoverETCS Demo

Autonome Tram(2018)
Demonstrator

ERJU (2022)
ATO GoA 3+4 Spec 5

—uropes

- 0 |' 0
ICE-TD (2020) Automated Train (2023) ST TR

Opstacle Dete- Train preparation, depot
ction Demo . ’

Thameslink (2018)
ATOoverETCS com-
mercial operation

1
r

ASTRID Potsdam (2022)

S-Bahn Hamburg (2021
g (2021) Autonomous Tram in Depot

<‘5hift2Rail ATOOVerETCS (2019) Reference for Digitale

Interop. ATO specification Schiene Deutschland
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Reference Projects
Thameslink (2018)

Q '/

Jan 2015 Trial Commercial
Jun 2o Track operation operation
Contract i
award g
Mission

» Closing the north/south gap in London Greater Area rail
network aiming at 40M passengers p.a. in mixed traffic

« Target capacity 24 trains/hour and direction during peak hours
» Providing signalling and on-board technology for 115 EMU’s
» Optimized GoA2 approach of trains to the Thameslink corridor

#ATOoVerETCS SEUCS #TMS

#GOA2 #GSM-R #OCS
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Reference Projects
Digitale S-Bahn Hamburg (2021)

Q '/

Q " Oct 2020 ¢t 2020
Trial Commercial
o01g  Aug/Sep 2020 . operation
. ETCS track & Operation
Cooperation
OBU acceptance
agreement
Mission

» Increase rail network capacity by reduced headway and GoA2

« Improved timetable stability and on-time performance

* Reduced power consumption by optimal breaking/acceleration
timing

* Fully GoA4-enabled shunting and turnaround

#Dispo
#ATOoVerETCS HETCS 4TMS P
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Reference Projects
VOV ATO Testing at Rhatische Bahn (2023)

"
Q 9/ Feb 2024

Fall 2023 > TQEel
Jul 2022 Test driving conclusion

Project start

Mission
« Seamless integrated technology demonstration from dispatching
via operations control, interlocking and train control systems

« Dynamically updated optimal driving instructions considering
operational constraints (e.g. occupied tracks, speed restrictions)

* Harvesting timetable reserves and power saving potentials
« ETCS-independent technical implementation

#ATOoverZBMS #Dispo

#TMS
#GOA?2 HOIEE
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More trains, better connections
Conclusion

ATO is a key technology to stabilize

timetable operations.
u ATO can help to enable lean

operations in shunting and

yard areas.
A powerful traffic management system is %

the cornerstone to maximize network

capacity using ATO. |? $ |
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Transform mobility for everyone

, ETH Zurich SIEMENS
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