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Siemens Mobility

We offer Rolling Stock:

from Urban to Interurban

from Light Rail to Highspeed

from Locomotive to Train
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TrainSim:
Virtual Vehicle Twin
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Our Vision for TrainSim

We supply digital twins of our vehicles
for our whole company,
for our suppliers and
for our customers;
from the first ide




TrainSim Concept

Vehicle Simulation Concept We build virtual vehicles
from the current state of

vehicle development using
their development
repositories.

This allows the developers
to develop into the current

state and testers to test the
current state.

TrainSim Concept
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TrainSim Simulation Workflow

Automatic Build

Build Server
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iIm is a scalable simulation environmen
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TrainSim
HiL basics

E HW I/O-Interface
i simulation hardware
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Network device
simulation hardware
(eg. Siemens SimU PN)

(eg. N19145 with c-
series modules)

Simulation target
(eg. NI 8881 based PXI)

Residual vehicle simulation

Test- and Development environment

I
. ]

- The Device under Test (DuT) is not instrumentalised.
- The real software is used.
- A real environment is simulated on all interfaces
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Vehicle Simulation components

Subsystem Jrain Traction Brake HVAC Doors Safety BMS BMS Auxiliary Passenger
: : St Systems Systems Systems Systems Systems Systems Systems CRnRie; Systems
simulation Systems y y y Y y y y Systems ¥

Communication and bus participant simulation (PN,CAN,MVB,ETH)

Wiring / circuit design simulation
Pneumatic simulation
Thermal simulation

Dynamics: mechanical- and movement simulation

Environment and driver interaction simulation

HiL/SiL-Interfaces (I/O)

Multi-traction and TrackSim interface
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Vehicle Simulation in an environment

Subsystem

simulation

TrainSim

Track Simulation
Server

Vehicle environment simulation Multi-traction
Server

Multi-Vehicle simulation
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TrackSim:

Server-based track and

Infrastructure simulation for
TrainSim
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Main TrackSim Features

Architecture which fits in to concept: infrastructure / multi-vehicle / vehicle / sub-vehicle
object

Consistent single and multi-vehicle data from and to Track Simulation

Layer based additional position related information from Track Simulation (Infrastructure
Information)

- Mass virtual operation with Virtual Vehicles




Example: Infrastructure Layer

Infrastructure Layers: ——————  route
Layer ,tunnel” = true

B Layer tunnel” = false

Objects (coodinate, horizon, group, value)

eg: tunnel, pzb-magnet, line-voltage, ...
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Scope of TrainSim

Early
Commissioning of
vehicle in
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George Kaehler

Siemens Mobility GmbH

SMO RS EN CCI SC SIM
Siemenspromenade 4
D-91058 Erlangen

Germany

+49 173 364 00 31
george.kaehler@siemens.com
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