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Siemens Mobility Services

SIEMENS
we design mobility since 1881

Ilz\?ehu(‘\‘y for Uft

Berlin 1881: Operation and Maintenance of the first electrical tram Winterthur 2017: Data support
operation/maintenance within the railway
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Our service offerings serve the whole Mobility portfolio
With a set of portfolio elements and service contracts for your

requirements
Whatever your rail business is ...

SIEMENS
’hg,ev\uify-for(ife

Mainline Transport (CS MLT)

Commuter trains

Mobility Management (CS MM)

Rail Automation

Urban Transport (CS UT)

Light Rail Passenger Ceaches

Metros + APM

Turnkey Projects & Electrification (CS TPE)

,/l J -

e N

-

-l

Rail Electrification

... our offerings
serve your needs!

Operation
Services

Upgrade
Services

Spare Part
Services

Qualification
Services

Digital
Services

Maintenance
Services

SIMOS™ Service Portfolio

v

Smart
Monitoring

Smart
Data Analysis

Smart
Prediction

Digital

Services

Smart
Security

Smart
Guidance

Restricted © Siemens AG 2017
page 3




Digital Services as one element of the entire Mobility SIEMENS
Software and Digitalization portfolio

’h?ehuffy for Uft

Digitalization Mobility Software [ &8 B8 & & B8 & Bl | Mobility Digital Services

Timetabling & Capacity Planning
‘NextGen’ Train Control SW

SiMobility Connect Platform Smart Security
(Intermodal) Journey Planning

Smart Guidance
Electronic / Mobile Ticketing

Extended Rail Operations Control

Road Traffic Software (TM aaS) Passenger info/assistance SW

(SDV) Fleet Management SW Train IT /Always Connected

Based on Railigent® Platform

MindSphere —the IoT operating system

Automation Digitally enhanced fleets and field equipment

Highly & fully automated driving rail
Highly automated yards / freight

e . Distributed wayside architecture / Interlocking in the cloud
Electrification

[ ——— A

Holistic IT Security Concept
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Railigent connected to MindSphere as dedicated rail asset SIEMENS
management platform with applications to increase availability lngenuity for life
and performance

Through-put Delay minute Energy consumption

Benefits P . .
optimization reduction reduction

Remote Spare parts

i i *
Ap P lications diagnosis optimization

& Platform

*extract

Railigent for railway infrastructure and rolling stock

Operating system

Connectivity
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Railigent® — The platform to manage rail assets smarter, SIEMENS
covering the entire chain from data transmission lngenuity for life
to action recommendations

Data processing Data evaluation Data visualization Modular

Railigent Connect Railigent (connected to MindSphere) Customized solution packages:
Secure data transmission Define reports as you need them
from sensor to central Turning data into value and enabling Digital Services ‘

data storage solutions (Smart Monitoring, Smart Data Analysis

and Smart Prediction) -

Management
Expertise domain
Know-how

01 Scalable

Advanced

1o
To algorithms

0 Best practices
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From basic to advanced solutions:
Upgrade your system as needed
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Smart Monitoring — Data Visualization — SIEMENS
User Interface example — Dashboard for Rollingstock lngenuity for life

The Dispatcher

receives S— ———
all relevant » ENEEENN o

DibydCT Ovp ity =

information o " e
Vla a daShboard to I Central Control Unit 1 om:eu:mc-ms :;.- -

initiate corrective ———— — R
ma.l nten an Ce Digitai signal processor 2 10 Sub slements Ho o Ho

Ho

ETCS onboard unit 0 sub elements Mo Mo
at an early stage -
Where reqL"red Tracion Control Lnit 2 0 Sulb slemants WMo

Ho
DT | DAy

TraCon Contngl Lni 1 0 Sub slemants Mo

W Subdys  Code e VErsion | WASSEIQE BypE | EvenUsowie Counl  Ovenes
B [L] s 5 554 Evoml DSP_7

& m 40 40 5.5 Ewvenil DsF 7 1
1% Il 1043 1043 5.53 Foern DSP_F 1
m ETES 19002 G5M Baed Mobae | defecl 1.1 e uda_ETCS 1
14 m 41 241 3.1 Evernl CCU_NH
% m Pl 248 ER L Evenil il ] 1

‘ ] 16 m 509 5 111 Everl U I 1

. | [ ] I . [ ] I ¥ m 2 [0
T ETITWT

Restricted © Siemens AG 2017
page 7



AR SIEVIENS

’ W
7, & \ \ Ihg,ev\un‘y for Ufe
/ g
‘44 " \V 9 5
o ; e
/4 . >\ : / x l‘\
/ ) S
g A o y di i AL
.), ¢ 8 I/'> . ' '*"‘
{ &N ? ! )
i )\ ; r ol !
{ Y \ -
/ A y
i) \ } L
I N A . 49 L
‘,". ; » A Y
2 y 4
)y QS by
L e [

g
A
K

s AN

5, »\

b =
=3
J

T~
3

-

v
) o
N

St S0 G G G oo oy S
.,.'400."

== R > =

S

siemens.com/mobility

Restricted © Siemens AG 2017 Alle Rechté vorBehaIten.



Diagnostic, Smart Monitoring, Smart Data Analysis und SIEMENS
Smart Prediction in Signaling lngenuity for ife

Topics

= Status electronic interlocking

Info: relay interlocking
Info: ETCS “Infrastructure” e
Info: ETCS “OBU”

Q&A

Example Use Case — Visualization of multi-dimensional sensor data, 91 dimensional sensor data in 2 dimensional space
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Smart Monitoring, Smart Data Anaylsis, Smart Prediction
Interlocking (IL*) Bremen, first use cases (start)

Analysis of abnormal Short-term forecast of

pattern within the switch problems
internal IL-bus system

o ailure
| DeNavior
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*= |L = Electronic Interlocking, here type Simis C
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Monitoring of lamp
signal data




Status IL Bremen
since April 2017 ,Live-Test“ (test object)

Datahandling and displaying

SIEMENS
’hgbhui\‘y-{or(i{t

IL Bremen Hbf
SIMIS C, approx. 800 units
(STE) incl. approx. 170 switches

customer

Displaying in |
Online WEB Portal

-~

Qemens AG

6

5

DWH

Projektportal

STC Braunschweig
(today: 3x/d manual
data transmission.
Near future:
permanent online

Decoded data

=

N

connection)

v

Raw-data
(unprocessed)

L

Extract and aggregation / Data analytics

_

switches sighals
Analy./Predic. Monitoring
(Vorhersage) (Anzeige)

Bus com.

Analysis (Anzeige und
Trendanalysen)

Railigent connected to Mindsphere

Only use of IL internal data telegrams/information. No additional sensors and/or special switch diagnostic!
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Status IL Bremen SIEMENS
Example Bus communication — Monitoring/Analysis lngenuity for ife

Exemplary visualization _
zoomslider

Traffic lights display and heatmaps
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Status IL Bremen

Example Switch-Analysis/Prediction

Exemplary visualization

SIEMENS

Traffic lights

datum: 14.01 2017

Zustand ~ Umlaufe
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,Pattern analytics® for forecast of future problems

A

SIEMENS
’v\g,ev\uify-forufe

bnormal picture - switch problem,

Detailed view per switch
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11046

Customer feedback (extract):
A lot of new information.

16.01.2017 O

1701 2017 0

18.01 207 0
19.01.2017 O

20.01.2017 O

21.01 2017 0

22, 2M7 0

The forecast fits most of the time. Pls. extend forecast times and equipments.

No additional sensors do not bring new problems.
Etc.
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Diagnostic, Smart Monitoring, Data Analysis, Prediction
»Relayinterlockings are in the world of smart data“

Customer requirements: Siemens technical concept,
already succesfull tested (Lab-
interlocking). First data analysed.

- Reduce delay minutes by diagnostics
and prediction

- Optimize product lifetime, due to
controlled preventive measures

» »

Relay interlocking type SpDrs60
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Next step:
Decision by customer.

Possible pilot- Bremen-Sebaldsbrick.
Approx. 130 units.

BREMEN

S[:BAH)SBRMC'




Smart Monitoring, Smart Data Analysis, Smart Prediction
ETCS L2 infrastrucuture, first use cases

Analysis of data
transmission

Analysis of mode
exchange

(maintenance)

(maintenance)
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Sidis DA Train movement
data-statistics

(operation/maintenance)

SIEMENS....



Smart Monitoring, Smart Data Analysis, Smart Prediction SIEMENS
Monitoring from data transmisson errors (ETCS infrastructure) lngenuity for Life

Anzahl BG linking error nach trainrun Anzahl Trainerrors nach Typ
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100 400
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Smart Monitoring, Smart Data Analysis, Smart Prediction SIEMENS
Analysis of transmission errors (ETCS OBU) lngenuity for ife

Radar error;

Abnormal switch
frequency between

modes
OBU = Onboard-unit, train equipment
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Questions & Answers SIEMENS
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Please feel free to ask!!
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