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Editorial

Dr. Jochen Eickholt 
CEO Siemens Mobility

This issue of “The Magazine for intelligent mobility” examines a 
topic that is clearly trending right now: digitalization. Yet digitali-
zation is far more than a trend. In the coming years it will do more 
to shape mobility, and even our surroundings as a whole, than 
many of us can imagine today.

The growing demand for mobility, in particular, is one of the 
great challenges of our time. Meanwhile, urbanization and demo-
graphic change are strong drivers of a rapid development that is 
even starting to look like a revolution in certain sectors: We are 
testing out new ways of automating transport, from intelligent 
assistance systems to autonomous driving. We are developing 
comfort and safety features that precisely fit the needs of users 
and operators. And we are producing vehicle platforms and sys-
tems that communicate directly with intelligent infrastructure 
solutions. 

You will find plenty of up-to-date examples in this issue: Read 
about digital solutions for greater passenger comfort, the trusty 
Velaro high-speed trains and bold visions for the future of rail 
travel. Gain new insights into automated driving on both railways 
and roads. Find out about current electric bus projects and the 
new regional train platform Mireo. And see how smart data analyt-
ics can take maintenance to a new level of intelligence. 

This magazine is being published to coincide with InnoTrans, 
the trade fair for rail and transport technology in Berlin. As a visi-
tor you will see for yourself that the once sharp lines dividing road 
and rail transport technology are becoming blurred. Increasingly, 
the challenges faced by operators and manufacturers are proving 
to be common to different modes of transport – so more and more 
often, the solution approaches are equally similar. When charging 
systems for electric buses are developed from proven tram tech-
nology, for instance, it becomes clear how naturally these once 
competing systems are converging. Digitalization is the catalyst 
for this.

Find out more on the following pages. I hope it will make an 
enjoyable read. 
 
Yours sincerely,
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eing mobile has been a basic need 
since the earliest days of human-
ity. The increasing focus on how 

we will get around tomorrow is there-
fore more than just a trend – for several 
reasons. On the one hand, demand for 
mobility is set to rise more quickly in 
the future. Some forecasts predict that 
the transport volume will double by 
2050 merely through the advance of 
urbanization and demographic change. 
On the other hand, the resources for 
further growth are finite: not only raw 
materials such as oil and clean water 
are becoming scarce, but also the space 
right outside our doorsteps for roads 
and railways. This is especially true for 
transport and logistics in cities. But 
how can we resolve this contradiction?

Digitization – an evolutionary 
step for technology
“Only through digitalization and 
automation of transport systems  

employees in mobile control of these 
traffic guidance systems via smart-
phone (see page 24). Could these 
technologies also be used for rail  
systems – and what measures are 
urgently required?

Punctual, predictable,  
convenient journeys
Essentially, people’s needs appear 
quite simple: we want to get around, 
conveniently and cheaply. To be more 
specific, today’s travelers have a 
growing desire to be informed and 
entertained, and to use multiple 
modes of transport while avoiding 
delays and congestion. More and 
more people also want to save energy 
and travel CO₂-neutrally wherever 
possible. Punctuality, predictability 
and convenience are therefore key 
issues, but they also pose major chal-
lenges when it comes to rail and road 
transport. 

B can we get a grip on the problems  
of increasing road traffic, prevent 
public transport from becoming 
gridlocked, and increase the effi-
ciency and safety of existing railway 
systems,” says Dr. Jochen Eickholt, 
CEO of Siemens Mobility. “We  
expect digitalization to bring about  
a rapid technical evolution, perhaps 
even a revolution, in the individual 
areas.”

Some examples have been around 
for some time already. In road trans-
port, for instance, control and monitor-
ing by traffic controller has become 
routine, starting with such common-
place technology as traffic lights: in 
recent years roughly one in two traf-
fic light signals in Germany have 
been connected to a traffic controller, 
which means around half of all road 
junctions in the country are now 
networked. Cloud-based solutions 
support the municipalities and their 
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Transporting people and goods all over  
the world poses major challenges for  
cities and regions: Can public transport  
prevent total gridlock? How do we network 
rail and road transport more effectively? 
How can people be convinced of the  
benefits of multimodal transport?  
And what about increasing capacities  
to match the growth in demand?  
Dr. Jochen Eickholt, CEO of Siemens  
Mobility Division, is firmly convinced  
that the key requirement for adequate  
mobility in the future is digitalization.

“ The future  
of mobility  
is digital”

Operators need to respond to this 
bundle of requirements – and they 
are doing so by increasing transport 
capacities, by trying to make better 
use of the available infrastructure, 
and by improving the attractiveness 
and thus the acceptance of public 
transport through a variety of indi-
vidual measures. 

“As a manufacturer and solution 
provider, we can support the opera-
tors in all these areas,” affirms 
Eickholt. “By increasing technical 
availability, we help to stabilize oper-
ations. For example, if we provide 
support with infrastructure and fleet 
management, the operators are in  
a better position to optimize their 
capacity profiles. And in terms of travel 
convenience, we design our rail vehi-
cles and equipment particularly with 
flexibility in mind, so they can easily 
be adapted to individual requirements 
– as is the case with our new rapid- 
transit and regional train platform 
Mireo, for example.” (see page 34)  

In every case, the starting point is 
digitalizing a maximum number of 
processes and functions. “From our 
perspective, digitalization increasingly 
means being able to complement, 
improve and combine our existing 
products and services. In this way we 
can create additional offerings and 
innovative services – as a manufac-
turer, and increasingly as a service 
provider.”

  
Increasing availability and 
transport capacity
Technical availability, for example,  
is only possible with guaranteed, 
time-optimized service provision 
and efficient maintenance – more on 
this on page 38. Also essential are 
vehicles that intelligently send relevant 
service data, and analysis systems 
that can reach the right decisions on 
the basis of this data. “There are out-
standing examples showing how we 
have been ensuring vehicle availabil-
ity in this way for years. For instance, 
the high-speed service between St. 
Petersburg and Moscow using Velaro 
RUS trains with an average technical 
availability of 99.6 percent. Similarly, 
in Spain we have achieved over 99.8 
percent availability for the Velaro E,” 
says Eickholt. “Behind this success 
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are smart solutions that would sim-
ply not be possible without digital 
assets.”

Optimizing capacity profiles 
through integrated fleet and infra-
structure management is another 
goal that is only made possible by 
digitalization and powerful software 
solutions. The European Train Con-
trol System (ETCS) demonstrates this 
clearly: its long-term purpose, as part 
of a standard European rail transport 
guidance system, is to replace the 
over 20 different train control sys-
tems used in the EU. Using trainside 
and trackside elements, monitored  
by electronic control centers, ETCS is 
designed to prevent trains from travel-
ing too quickly or moving into an 
occupied block. At the same time, the 
system allows for shorter headways 
and lower costs for maintenance  
and operation of stationary systems, 
because the conventional optical rail 
signals alongside the track are no 
longer required (see page 18).  
Eickholt: “The next generation of 
electronic control centers could also 
be quite different to the current stan-
dard. In many cases cloud-based solu-
tions will be possible, as with road 
transport.”

For travelers at least, smartphones 
and data clouds, online ticket pur-
chasing and journey information 
updates have become part of every-
day travel. This means it is now even 
easier to upgrade vehicles and infra-
structure with convenient passenger 
information, entertainment and tai-
lored services according to the opera-
tor’s preferences.

Payment systems also continue to 
evolve. “Even the modern electronic 
tickets used in London, Singapore 
and by millions of passengers all over 
the world will soon disappear from 
view altogether as they are replaced 
by Be-in/Be-out systems,” predicts 
Eickholt. Ideally travelers will be able 
to select any form of transport, from 
a rental bicycle to an intercity connec-
tion, to get from A to B with the greatest 
convenience. By simply getting on or 
switching transport, they are auto-
matically checked in and out, and at 
the end of the month they receive a 
single, itemized mobility bill – with-
out having to lift a finger (see page 16).

Automatic train operation
Will the current megatrend of fully 
automatic train operation continue 
to play a decisive role in the future? 
Automation has so far reached dif-
ferent stages of advancement on rail 
and roads, but the momentum is 
also building in rail transport. By 
2025 at the latest, Deutsche Bahn 
aims to have fully automatic trains  
in operation, as Rüdiger Grube, CEO 
of Deutsche Bahn and DB Mobility 
Logistics, has stressed several times 
in recent speeches and media 
interviews. 

This is not just fantasy: “As soon as 
2020, around 40 percent of train jour-
neys could be running automatically,” 
says Eickholt for Siemens Mobility. 
“We also expect 20 to 30 percent of 
long-distance travel to be partially 
automated by then.” Partially auto-
mated in this context means the vehi-
cle drivers take control during critical 
portions of the route, for instance 
where there are engineering works 
on the line, but specialized assistance 
and train control systems operate the 
train independently for most of the 
journey. They allow for shorter head-
ways, increasing the transport capac-
ity on the same route; they make the 
journey more comfortable by driving 
at a more constant speed; and they 
also reduce energy consumption by 
up to 25 percent compared to manual 
operation. With Trainguard MT, vari-
ous degrees of automation can be 
achieved for public transport sys-
tems. Examples include driverless 
train operation (DTO), as implemented 
in Algiers and New York, and unattended 
train operation (UTO), as in Hong 
Kong. Retrofitting older systems with 
the modern, interactive signaling  
system has also proved to be a viable 
solution – even while the wheels keep 
rolling and service remains uninter-
rupted, as is currently the case with 
the Metro Line 4 in Paris. “As the 
market leader for urban transport 
systems, we will continue to purpose-
fully drive technology development 
in this area,” affirms Eickholt.

Electrification:  
more than just a trend
With a view to energy efficiency, how-
ever, digitalization and automation 

“ As soon as 2020, around  
40 percent of train  
journeys could be running  
automatically.”

Dr. Jochen Eickholt,  
CEO of Siemens Mobility Division
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remain half measures without com-
prehensive electrification. For one 
thing, because by nature electric 
engines work far more efficiently 
than combustion engines, and 
because regenerative braking sys-
tems enable a significant portion of 
the kinetic energy to be transformed 
into storable electrical energy. While 
electric power has been the standard 
in rail transport for some time, in 
road transport it remains in the  
early stages – yet even here we can 
observe a rapid development. Public 
buses, for example, which cover 
highly predictable distances when in 
service, are particularly well suited 
for operation using batteries, which 
can be recharged during short inter-
mediate stops or at terminal stations 
(see page 32). 

“We are the first manufacturer of 
fully automatic charging technology 
that is already proving itself in the field 
with vehicles of various brands,” says 
Eickholt. “Following the first applica-
tions with city buses in Vienna, today 
examples of buses that draw their 
energy from Siemens charging tech-
nology include Line 109 in Hamburg 
and Line 55 in Sweden’s Gothenburg, 
between Lindholmen and Johanne-
berg. The robust installations are 
barely distinguishable from those of  
a tram line, so infrastructure costs for 
the operators also remain low.”

And how will mobility really 
look in the future?  
No one will be fundamentally rein-
venting the long-distance train or 
the metro in the foreseeable future 

– that’s one thing engineers agree 
on. A development that does appear 
within reach is that digitalization 
and automation will soon enable 
new forms of transport, offering 
greater efficiency, convenience and 
safety (see page 10). Eickholt: “Proj-
ects such as ANTS [Automated Nano 
Transport System], where compact, 
autonomous vehicles link low-density 
transport areas with high-density 
urban transport areas, are taking us 
in an entirely new direction.” 

Setting a binding schedule for all 
these changes is hardly feasible. But 
one thing is certain: the process has 
already begun.

Text: Eberhard Buhl

Siemens‘ digital intelligence and efficiency leads to integrated solutions for urban mobility.

Scan for an animated 
graphic with further 
information.
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The ICE is celebrating its 25th birthday – and it has been  
a successful quarter-century. In time for this milestone  
anniversary, in autumn 2016 the ICE 4 will begin trial  
operation and thereby mark a new era in high-speed transport.

The illustrious four

and with funding from the Federal 
Ministry for Research and Technol-
ogy, as it was then known, Germany’s 
rail vehicle industry initially devel-
oped a five-car train consisting of 
two power cars and three intermedi-
ate cars. The first experimental train, 
named the InterCityExperimental 
(ICE/V), began testing in 1985. To 
help reach the desired speed of at 
least 350 km/h, new pantographs and 
aerodynamic power cars were devel-
oped. For the first time, the cars were 
equipped with wear-free eddy cur-
rent brakes, and the power cars fea-
tured the innovative three-phase 
drive technology of the day with 
asynchronous traction motors. It was 
also the first time a vehicle had its 
own diagnostic system installed,  
the data from which was sent over 
fiber-optic cables. The ICE/V turned 

he ICE 4 is coming: trial 
operation for the youngest 
member of the ICE family, 

which is to become the backbone of 
tomorrow’s intercity travel in Ger-
many, begins in autumn 2016. The 
first trains will commence regular 
operation for Deutsche Bahn from 
2017 onward. From this point, the 
newcomer will complement and 
replace the ICE 1 and ICE 2 fleets. 
The latest series continues to pur-
sue the concept of fast, comfortable 
intercity journeys – in a novel way, 
but following in the finest tradition.

The ICE/V: a true racer
New train lines were planned in  
Germany back in the 1970s, and the 
development of a new high-speed 
train began in 1982. Under the direc-
tion of Deutsche Bundesbahn (DB) 

T

Four generations of ICE: on June 2, 
1991, Deutsche Bundesbahn began  
running ICE services, initially with  
25 trains from the first generation  
(far left). From December 2017, the  
ICE 4 (far right) will launch  
a new era in high-speed rail for  
Deutsche Bahn.

8 siemens.com/magazine/mobility | 15.2016
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routes meant that more high-speed 
trains were required. Therefore, as 
early as 1994 DB and the rail vehicle 
industry decided to build upon their 
experiences to date and develop the 
ICE into a multiple-unit trainset with 
distributed traction. With the ICE 3 
the technical modules for traction 
and auxiliary systems are no longer 
centrally located in a power car. 
Instead, they are distributed beneath 
the cars along the whole length of 
the train – and half of the train’s 
bogies are driven. This results in 
greater traction and, aside from 
improving acceleration, significantly 
increases the electric braking power, 
which means a larger proportion of 
electrical energy can be recovered 
through regenerative braking. With 
power cars out of the equation, roughly 
20 percent more train length is avail-
able to accommodate passengers, so 
a 400-meter ICE 3 double unit now 
offers 916 seats. The ICE 3 went into 
operation in time for Expo 2000.

As well as 50 trains for the DB 
Series 403 for use within Germany, 17 
trains were equipped as multi-system 
trains for the various types of traction 
power and train control systems in 
neighboring countries (Series 406). 
Designed from the outset as a 
four-system trainset, the “new ICE 3” 
Series 407 began operation in 2013. 
This train, with a top speed of 320 
km/h, is a Velaro D, developed by 
Siemens. At the time, its sister mod-
els had already been deployed as 
Velaro E in Spain, Velaro RUS in Russia 
and Velaro CN in China. Today there 
are over 800 high-speed trains from 
the Velaro family operating in China, 
France, Germany, Russia, Spain, Tur-
key and the UK, and between them 
they have covered over 1.5 billion 
kilometers.

A comfortable ride into the 
future with the ICE 4
This brings us to the ICE 4, whose 
design differs from the earlier ICE 
series: trains made up of 5 to 14 cars 
are driven by 2 to 6 power cars, each 
of which are equipped with a fully 
independent drive unit underneath 
the car floor. This results in a partic-
ularly flexible train concept, allowing 
the capacity and power of the train to 

out to be a true racer: in 1988 it 
reached a record speed of 406.9 km/h 
and retained the title of world’s fast-
est wheeled rail vehicle up to Decem-
ber 1989.

ICE 1 and ICE 2:  
block trains and half trains
The opening of the new Hannover–
Würzburg and Mannheim–Stuttgart 
lines marked the beginning of high-
speed rail transport in Germany. The 
ICE 1 trains deployed on these routes 
from 1991 were designed as classic 
passenger trains, though the power 
cars (as the locomotives were now 
known) were entirely adapted to 
match the look of the trainset. The 
ICE 1 reaches up to 280 km/h in regu-
lar operation, for which it requires 
two of these power cars. Up to 14 
non-powered intermediate cars can 
run between them, which makes 
room for up to 763 seats. The inter-
mediate cars have a pressure-tight 
design due to the long tunnels on 
the new lines. DB ordered 60 ICE 1 
trains, which were manufactured  
by the German rail vehicle industry 
up to 1993. 

While ICE 1 trainsets, as so-called 
block trains, can neither be divided 
nor coupled together, the largely 
identical trains of the ICE 2 fleet con-
sist of only one power car, six inter-
mediate cars and one cab car. Their 
automatic Scharfenberg coupling 
makes it possible to quickly combine 
two ICE 2 half trains into one block 
train with almost the same seat 
capacity as an ICE 1 if necessary, and 
to decouple the two parts just as easily. 
For example, two ICE 2 trains travel-
ing from Berlin in double traction can 
be separated in Hamm before con-
tinuing to Düsseldorf and Cologne, 
respectively. For the first time, DB 
commissioned a consortium led by 
Siemens to develop and manufacture 
the ICE 2 trains, 44 of which were 
delivered between 1995 and 1997.

ICE 3:  
faster, stronger, more flexible
The ICE is in demand. Rising passen-
ger numbers, the completion of the 
new lines Cologne–Frankfurt and 
Nuremberg–Ingolstadt, and the 
merging of European high-speed 

With its flexible  
train concept,  
the ICE 4 will set  
new standards  
as the future  
backbone of  
DB intercity rail.

be tailored to its field of deployment. 
Designed for a top speed of 250 km/h, 
the ICE 4 has a length of 346 meters 
when made up of 12 cars, offering a 
total of 830 seats, which is consider-
ably more than an ICE 1. Aside from 
the underfloor concept, the higher 
capacity is made possible by the 
increased car length of 28 meters. 
Over a train length of 200 meters this 
eliminates the need for one whole 
car, so the space normally used for 
two additional car couplings is avail-
able for extra seating. And these pas-
sengers can really travel in comfort: 
all seats are ergonomically designed 
and equipped with reservation dis-
plays and power outlets. In addition 
to wheelchair spaces, the trains have 
storage areas for bicycles and lug-
gage. The modern passenger infor-
mation system updates travelers on 
the progress of their journey and 
services available on board; GSM 
mobile communications and mobile 
Internet are of course standard.

Whereas 25 ICE trains were in use 
in the early days of high-speed rail, 
today the DB fleet is made of up 
around 250 trains, which carried 
almost 80 million passengers in 
2015 alone. What is more, over the 
last 25 years the design of these 
rapid white trains with the striking 
red stripe and black window bands 
has not aged in the slightest. As the 
future backbone of DB intercity rail, 
the ICE 4 will continue to set new 
standards.   

Text: Roland Bischoff, Eberhard Buhl
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hen Siemens and the RWTH 
put their heads together to 
imagine new kinds of trains, 

this is far more than a marginal note 
in the newspaper: In the aptly named 
Future Train project, the engineers 
and researchers are working on 
nothing less than the future of rail 
travel. Their work focuses on new 
technologies, innovative materials, 
development methods and manufac-
turing processes. Further key aspects 
include the development of multi-
modal mobility concepts for the 
holistic integration of rail and indi-
vidual transport.

“At the forefront of this coopera-
tion are two paths for the onward 
development of rail transport,” 
explains Jürgen Schlaht, Head of 
Innovative Technologies Mainline 
Transport at Siemens. “On the one 
hand, we and the RWTH are looking  
at the evolutionary advancement of 
the classic railway – in this case with  
a particular focus on even more effi-
cient development and manufactur-
ing methods. Highly integrated plug-
and-play modules can allow us to 
reach a previously unattained combi-
nation of process simplification and 
cost reduction on the manufacturing 
side, while also adding to our flexi-
bility to meet specific customer  
requirements. 

The second path of development, 
meanwhile, requires a certain 

W amount of imagination: the Auto-
mated Nano Transport System (ANTS) 
project calls for an even greater stan-
dardization of technical solutions for 
extremely customizable rail vehicles. 
Using 3–D technologies for flexible 
manufacturing, these vehicles will  
be highly automated for autonomous 
operation on the existing rail net-
work. In other words: ANTS aims to 
revolutionize rail transport. But first 
things first.

ANTS: revolution for rail 
transport
“We have developed a holistic 
approach that we call the Advanced 
Business Innovation Model (ABIM),” 
says Schlaht. “This is a user-oriented 
analysis that we can employ to strate-
gically determine what requirements 
the various stakeholders have and 
how they can be integrated with one 
another. Working with the RWTH, we 
are currently reviewing the database 
and fine-tuning the forecasting capa-
bilities.” In the ANTS projects Schlaht 
expects this approach to lead to well-
founded answers to the basic ques-
tion of what benefits stakeholders 
such as passengers really expect from 
a rail vehicle of the future – for example 
comfortable journeys, greater flexi-
bility and the most individual options 
at an affordable price. Compared  
with cars as a mode of transport that 
scores highly on unrestricted and 

Project Future Train
Intercity trains like the ICE – fast, comfortable and safe – have been part  
of our everyday lives for some time now. But what does the future hold for 
rail travel? Will trains still look like the ones we are used to, or are entirely 
new concepts imaginable? Since the start of the year, Siemens engineers 
and researchers from the Technical University of Rhineland-Westphalia 
(RWTH) in Aachen have been working together on the train of the future. 

direct access to destinations, simple 
journey planning and a protected  
private sphere, today’s trains are  
not quite up to scratch. So how can 
they fulfill these criteria better in  
the future?

The ANTS concept:  
modular thinking
At the core of the ANTS project are 
traction units of just twelve meters  
in length, operating largely inde-
pendently and consisting of two mod-
ules: the drive unit and the functional 
structure. “You can think of the drive 
unit as an elongated bogie,” explains 
Schlaht. “Just four wheels and a frame, 
except it’s twelve meters long.” This is 
also where the drive motors, convert-
ers and motor control are installed, 
along with distance sensors, a 360° 
camera, environment sensors and 
more. “Given an appropriate energy 
source, such a drive unit could simply 
start driving.” These mobile units can 
be combined with almost any kind  
of functional structures: fixings for 
40-foot containers, simple car bodies 
with seats, fast-food restaurants with 
a sun terrace – the sky is the limit. 
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better use of the railway infrastruc-
ture and increase rail capacities,” 
explains Schlaht. “This is entirely 
new territory – and it’s an extremely 
exciting development.”

ANTS trains autonomously 
seek the best route
Today’s trains generally operate 
according to a schedule: they are 
coordinated from control centers 
and optimized to make connections 
with other trains. With the exception 
of highly frequented light railway 
and metro services, which set off 
within a few minutes of one another, 
this means many routes have large 
idle periods between the scheduled 
trains where the track is not being 
used. The ANTS units could simply 
“book slots in between,” says 
Schlaht. “Driving autonomously, the 
vehicles can communicate directly 
with switches and safety systems, 
select their own route to their desti-
nation, and effectively determine 
between themselves which unit or 
which block train may use a certain 
section of track in that moment,”  
he continues. 

Schlaht: “We can also imagine a future 
where the desired structures can be 
created using an online configurator 
and then manufactured within a few 
days using 3–D printing.”

The concept as a whole therefore 
brings a great deal of flexibility:  
the independent drive units are com-
pletely identical in every case, so 
they can be manufactured cost-effec-
tively in large numbers. The func-
tionality, on the other hand, can  
be individually tailored to a large 
degree by the user. You might call  
it “train on demand” – order today 
and have it delivered next week.  
“The necessary technology is already 
available,” affirms Schlaht. 

But the really special feature will 
be the “ANTS intelligence.” Where 
there is a higher volume of passen-
gers or goods to transport, the short, 
individually deployable units orga-
nize themselves into a longer block 
train for the shared part of their 
journey. They each know their desti-
nation and guide themselves toward 
it without a driver, separating from 
the swarm when their rail routes 
diverge. “In this way, ANTS can make 

Intermodal door-to-door 
connections 
In the future, even conventional 
train stations could become less rele-
vant. “If we want to motivate people 
to take the train instead of their car 
for longer trips, we need to make 
their journey to the train more con-
venient as well,” says Schlaht. It is a 
compelling idea: travelers begin 
their journey at their front door with 
an autonomously driven “robot taxi” 
or “robo bus” and travel in comfort 
to the next ANTS station, which is 
comparable to today’s bus or tram 
stop. Here they board one of the 
compact ANTS trains and continue 
on to their destination via light rail 
and mainline tracks. 

For the moment, these remain 
ideas and visions to explore for the 
Siemens and the RWTH researchers. 
Nevertheless, they show that rail-
ways still offer unforeseen potential 
for development – and are in no  
danger of being sidelined.   

Text: Eberhard Buhl

The Automated Nano Transport System (ANTS) project stands for nothing less than a revolution in rail transport: independent drive units can be 
combined with almost any kind of functional structures and autonomously find the route to their destination.
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Being a passenger today isn’t easy. Before a journey can even start,  
questions have to be answered. What’s the fastest route?  
Which ticket should I buy? How can I get around at my destination?   
With today’s sharing models, complex fee structures for public  
transport and increased traffic in cities, planning a journey can be  
time-consuming. Digitalization tools can bring clarity to travelers.              

ravelers have more options 
than ever before. On the one 
hand, there are the traditional 

modes of transport, such as rail, 
urban transport and private trans-
port. And on the other, new mobility 
services – first and foremost among 
them “shared mobility,” which 
includes car sharing, ride sharing, 
bike sharing and shared parking. 
“The challenge we are now facing is 
to digitally network the passenger, 
the operators, the trains and the 
traffic across various modes with the 
new models,” says Stefan Kemper, 
Senior Project Manager Digitalization 
Strategy at Siemens Mobility. Doing 
so means that passengers get the 
optimal solution in the form of 
mixed modes of transport. Let the 
multimodal journey begin:

Plan and book
Anyone who has used public trans-
port knows the situation: a ten-min-
ute delay at the beginning of a trip 
can throw everything off. Ugh – back 
to square one with planning. A travel 
app can simplify everything. For 
passengers, this is how it works: 
Using a smartphone, the passenger 
enters the start and end destination 
as well as preferences for the jour-
ney. The app takes care of journey 

T ca. 1,000 routes and over 13,000 
stops and stations. The map also 
displays long-distance rail connec-
tions to and from Berlin. Most 
recently, car and bike sharing were 
added to the real-time map, includ-
ing information on availability.

In Cologne, bike sharing has also 
been integrated into the KVB app, 
an offering from the city’s public 
transport provider Kölner Verkehrs- 
Betriebe (KVB). So in addition to 
purchasing a ticket and following 
real-time arrivals and departures, 
the app can also be used to locate 
available bikes.

Navigating the station
If you are familiar with a train sta-
tion, you know how to get around 
with ease and speed. You know 
where to find the displays showing 
up-to-date arrival and departure 
times. Hungry? You know the closest 
place to grab a snack. By contrast, 
an unfamiliar station isn’t so easy to 
navigate. SiMobility Flow proactively 
provides location-related services 
for passengers along their routes, in 
stations, at bus stops, and in vehicles, 
buses and trains.

The passenger’s smartphone 
picks up signals sent out by Blue-
tooth transmitters, so-called 

planning, booking, ticket purchase 
and payment. The means of trans-
port covered can include not only 
public transport – railways, ferries, 
cable cars, etc. – but also private 
transport such as car sharing, bike 
sharing and taxis. The app can also 
offer real-time optimization of 
routes. If a delay occurs, the rest of 
the journey is adjusted accordingly. 

Behind the app is SiMobility 
Connect, a B2B cloud-based platform 
from Siemens. SiMobility Connect 
brings together schedules and real-
time information; provides tickets 
and manages transactions; takes 
care of routing and booking; and 
manages billing and B2B clearing 
processes. A number of transport 
operators have already introduced 
components of SiMobility Connect. 
For example, the new mobility plat-
form that Siemens was selected to 
develop, implement and operate for 
Swiss South Eastern Railway (SOB) 
is based on SiMobility Connect (see 
page 16).

The transport association 
Verkehrsverbund Berlin-Branden-
burg (VBB) relies on SiMobility Con-
nect for its “VBB-Livekarte,” which 
shows all current bus and rail depar-
tures on a single map. VBB-Livekarte 
covers the entire VBB area with its 

The digitalized journey
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Velaro Turkey:  
More information for passengers

Passengers on the new Velaro trains serving the Konya–Ankara–Eskisehir 
route are benefiting from Siemens’ Passenger Assistance System. With In-
ternet on board/WiFi, passengers are always connected, so they can count 
on a strong connection and even work on the go. The information module 
provides information about the route, upcoming connections, maps of sta-
tions along the route, current news, weather reports and special announce-
ments. The entertainment module ensures there is never a dull moment 
with video and audio on demand, live TV and e-books. These offerings are 
available via touch displays integrated in the seats in first and business 
class, as well as with mobile devices brought by passengers themselves.

beacons. Depending on the individ-
ual settings, the mobile device pro-
vides information about transport 
options, tourist information or mar-
keting messages. For example, when 
passengers enter the infrastructure, 
they automatically receive push 
notifications about departure times, 
service disruptions and other rele-
vant events. Updated timetables are 
displayed as soon as the passenger 
reaches the platform. On leaving 
the station, attention is drawn, for 
example, to car sharing and bike 
sharing stations, as well as to shops.

The Region Villach app, based on 
SiMobility Flow, helps people in the 
Austrian holiday destination get 
around. Along with providing infor-
mation on transport options such 
as rail, bus and ship, it also supplies 
tourists with details on the area 

is a smartphone with a Be-in/Be-out 
(BiBo) ticketing app.

Bluetooth beacons installed in 
trains, buses and trams detect the 
BiBo app. While the vehicle is running, 
it sends data to the backend on the 
route taken. Billing takes place on 
the basis of usage after the route has 
been traveled, and the cheapest fare 
is automatically applied in each case. 
Advantages: no need to purchase 
individual tickets, no aggravation 
with vending machines, no knowl-
edge of fee schedules necessary, no 
barriers, no check-in or check-out. 

The Siemens product supporting 
ticketless travel is SiMobility JustGo. 
Swiss South Eastern Railway (SOB) is 
already operating a pilot BiBo system 
on the Pre-Alpine Express between 
St. Gallen and Lucerne. The next 
milestone is the extension of the 
BiBo pilot to cover the rest of the 
SOB’s network with an initial set of 
functions going live by the end of 
2016 and more to follow in mid-2017 
(see page 16).

Connected on board
The displays in trains are very help-
ful. At their most basic, they show 
the date and time, the upcoming 
stop and the final destination. But 
wouldn’t more be better? Such as 
real-time information on delays, a 
guidance system for passengers and 
an overview of the network map?

Siemens offers different modules 
in its Passenger Assistance System 
to provide passengers with detailed 
information during their journey. 
The information module offers 
current information relevant to the 
location – on upcoming stations, 
possible delays with alternative 
routes, and information about places 
of interest. The navigation module 
guides the passenger to a reserved 
seat, to the nearest empty seat or to 
the bistro. The Internet on board/
WiFi module can bring together all 
the communication channels avail-
able on the route, such as mobile 
telephony, stationary Internet and 
satellite channels, for a strong con-
nection. The entertainment module 
contains a range of films, games and 
digital newspapers. The bistro mod-
ule is very much like an online shop: 

– hotels, restaurants, shopping and 
more. The information supplied 
depends on user preferences and, 
of course, location. Thousands of 
kilometers away in the United Arab 
Emirates, the Masdar City app works 
similarly. Bluetooth beacons have 
been set up throughout the Masdar 
City for push and pull information 
on transport and for sightseeing. 

The automatic ticket
Choosing the best-price ticket can 
involve a good deal of guesswork. 
Is it better to buy a month pass?  
Or maybe buying a ticket for each 
individual journey is the way to go? 
Answering these questions often 
requires detailed analysis of fare 
schedules. And then the passenger 
has to find the right buttons on the 
vending machine. The alternative 

Entertainment

Solutions for passengers

CCTV/safety supervision

Conductor assistance

Driver advisory systemAdvertisment

Internet on board@

Passenger information

Passenger assistance 
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Control center

Capacity optimization

Ticketing Diagnosis

Fleet management
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passengers can order and pay for 
food and drink, and have it brought 
to their seat. Finally, the chat module 
is a tool to contact the train atten-
dant or a customer service center to 
obtain information about a journey 
or report defects. A Velaro order 
from Turkish Railways includes 
modules from the Passenger Assis-
tance System (see box on page 14).

Intelligent monitoring
In one part of a train standing room 
only – in another part seats aplenty. 
With iCCTV, passengers can see 
where seats, standing areas and bicy-
cle spaces are free both before the 
train arrives as well as during the 
journey. The same real-time infor-
mation can help transport operators 
adjust capacities to match demand, 
or inform and guide travelers. 

What’s more, iCCTV also helps 
ensure a safe environment. An anony-
mous image and audio analysis 
attempts to identify potential threats 
to passengers and vandalism in real 
time during the trip, so that train 
and security personnel or the control 
center can be informed immediately. 
Whereas conventional security sur-
veillance systems merely record the 
data, with this system the transport 
company can react immediately and 

better protect passengers and trains. 
This reduces maintenance costs by 
preventing damage or at least limit-
ing its extent by detecting vandalism 
at an earlier stage. 

The basis: Train IT
The functions described above that 
secure passenger comfort – particu-
larly on board a train – are based 
on a solid IT landscape in the trains 
themselves. The Siemens approach 
is to rigorously separate the train 
control level functions, which are 
subject to homologation, from the 
train operator and passenger level 
functions. Train IT, a modular, fully 
integrated system for IT applications 
in rail vehicles, is responsible for 
operator and passenger level func-
tions. A special aspect of Train IT is 
that it can be modified and extended 
in line with the typically fast IT 
innovation cycles. Standard hard- 
and software components for the 
non-homologation-relevant areas 
bring flexibility to upgrade and 
replace IT easily and quickly. IT and 
the services on offer can be kept up 
to date, independent of the lifecycle 
of the train itself.

Trains for the new Rhine-Ruhr- 
Express, which will be introduced 
starting in December 2018, will be 

equipped with Train IT. Operators 
can use Train IT to implement a 
number of rail applications – among 
others, WiFi, passenger information, 
entertainment and CCTV. 

All-around benefits
“There is no doubt that digitalization is 
revolutionizing the way people travel,” 
comments Stefan Kemper. “When we 
think about our customers’ passengers, 
we concentrate our efforts on making 
the journey as comfortable and con-
venient as possible.” Naturally, passen-
gers benefit because there are able to 
get to their destination flexibly and 
generally more economically than 
with the car. Digitalization also posi-
tively impacts operator revenue by 
offering a more attractive traveler 
journey, which in turn draws more 
travelers and increases their willing-
ness to pay for services that enhance 
their experience even more. And for 
urban authorities, an excellent pas-
senger journey experience becomes 
a way to drive economic development 
and quality of life, while at the same 
time reducing the burden on the 
environment.   

Text: Alexander Chavez

The Velaro Turkey  
is being outfitted 
with a range of  
communication tools 
to make the journey 
more comfortable  
for passengers.
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In the last three to four years, transport and mobility  
conferences all over the world have been covering  

the benefits and modalities of an integrated transport system. 
Now, solutions are starting to crystallize, such as  

at Swiss South Eastern Railway. All aboard for a look  
at the travel of today – and tomorrow.

A vision becomes reality  
at Swiss South Eastern Railway
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N o sorting through fare 
schedules for the best price. 
No paper tickets. No fixed 

train. And most of all, no hassle. 
Upon entering a train, a Bluetooth 
Low Energy (BLE) sensor registers 
the passenger’s smartphone, and at 
the end of the journey the passen-
ger is again checked out automati-
cally. All of this is hands-free, of 
course. The IT landscape operating 
in the background determines the 
best-possible price for the journey. 
What sounded like a scenario for  
the future just a few years ago has 
indeed become reality. Since the 
end of 2014, Swiss South Eastern 
Railway (SOB) has been operating a 
Be-in/Be-out (BiBo) ticketing system 
as a pilot on the Pre-Alpine Express 
between St. Gallen and Lucerne.

“Rail passengers don’t have to 
choose in advance which ticket  
to buy for their journey, because 
with this system the best-possible 

price is determined after travel is 
completed,” explains Thomas 
Küchler, Managing Director of Swiss 
South Eastern Railway. “The only 
requirement is a smartphone.”  
Passengers are ensured the optimal 
price, as previous uses of public 
transport are subsequently consid-
ered and an overall best price is cal-
culated. This feature is a boon to 
occasional users of public transport. 
The optimization can take place over 
a period of time, such as a day, week 
or month. Traditional systems, in 
contrast, require the passenger to 
choose a day, week or month pass in 
advance – mostly with a dreadfully 
complex fare system.

For passengers and SOB, the  
pilot proved a success, and at the 
end of 2015 the rail company com-
missioned Siemens to develop, 
implement and operate a customer- 
oriented mobility platform for  
SOB’s entire network. The next  
milestone is the extension of the 
BiBo pilot to cover the rest of the 
SOB’s network with an initial set  
of functions going live by the  
end of 2016 and more to follow  
in mid-2017.

Just the tip of the iceberg
BiBo ticketing is only one of the 
functionalities covered in the  
contract SOB closed with Siemens 
for an integrated mobility platform. 
The business model is based on  
a platform-as-a-service idea and 
includes installation, operation  
and system support along the entire 
value chain. Aside from BiBo ticket-
ing, the cloud-deployable solution 
comprises the traveler frontends – 
such as an app and Web user inter-
face – the integration of vending 
machines, and backend technology.

Initially the platform will take 
over mainly routing and ticket  

sales for the SOB network. As time 
goes on, the mobility platform  
will be augmented to enable ticket 
purchases for the entire public 
transportation network in Switzer-
land. A feature is being conceived  
to help passengers find the fastest 
route to a platform within a given 
train station, which can be espe-
cially useful for transfers. The final 
phase will make it possible to use 
further means of transport inter-
modally. “We’re talking about the 
integration of car- and bike-sharing, 
park-and-ride offerings, taxis and 
other transport services. And one 
day it will even be possible to book 
flights or even an entire trip includ-
ing a hotel,” adds Küchler.

The mobility platform Siemens  
is delivering to SOB is based on the 
SiMobility portfolio. Passengers  
get a travel companion on their 
smartphone that takes care of all  
the details: It proactively offers  
all necessary information for each 
situation and location for a smooth 
journey. The companion helps navi-
gate the user to the final destination 
using all transportation modes and 
operators. Furthermore, it enables 
paperless ticket payment and helps 
with transactions like booking a 
shared car. For rail operators, the 
mobility platform provides more exact 
information on ridership, which in 
turn aids in resource planning. Of 
course, travelers have a more attrac-
tive journey, which enhances the 
mobility company’s image.

While complete multimodal  
journeys are still in a nascent phase, 
SOB is taking steps today to make 
sure it stays ahead of the game. And 
by introducing a mobility platform 
early on, SOB is developing compe-
tence in intermodal travel and 
securing its position as a mobility 
expert.   

Text: Alexander Chavez

The Be-in/Be-out (BiBo)  
ticketing system has proven  
a success on the Pre-Alpine 
Express between St. Gallen  
and Lucerne.
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Rail has a great opportunity to be tomorrow’s  
most efficient form of transport.  

However, this is only possible if trains become  
more competitive with other modes of transport, 

and if they consistently run on time  
with shorter headways and the highest safety  

standards, also when operating across borders.  
Siemens experts have been developing  

transport automation solutions for years.

Automatic train  
operation

A growing number of mass  
transit systems, such as the metro 
in Istanbul, are being equipped 
with ETCS train control.
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ail travel is changing very 
rapidly. The sharp increase in 
digitalization is a key trend 

that will revolutionize rail trans-
port, because digitalization means 
adding extra functionality to exist-
ing services and creating new or 
better offerings. For instance,  
Siemens forecasts that around 30 
percent of mainline services will be 
running with a high degree of auto-
mation as early as 2020. To be pre-
cise, this development actually 
began years ago. The driverless 
future became a reality for metro 
lines as early as 2008 when one  
of the world’s first computer-con-
trolled metros in Nuremberg 
started operation. Today driverless 
metros from Siemens are carrying 
passengers in Barcelona, Paris, 
Budapest and other cities.  

R Modern rail operation – many 
challenges
Overall the transition of the rail mar-
ket in recent years is having positive 
impacts, but it also brings a number 
of challenges. On highly frequented 
mainline and regional routes, for 
example, the focus is on increasing 
capacity using the railway lines 
already available. Passenger numbers 
are growing, and most routes have to 
accommodate a mixture of passenger 
and freight transport. Bearing all this 
in mind, the system needs to main-
tain maximum availability. The most 
important objectives for less fre-
quented mainline and regional routes 
are to reduce operating costs and to 
keep material and infrastructure 
expenditures to a minimum. 

Naturally, high safety standards 
are to be met in all these cases, and 

Automation solutions can be 
combined when mass transit 
and mainline services use the 
same track infrastructure.
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be combined with the European 
Train Control System (ETCS). With 
the Thameslink project in London, 
Siemens is currently implementing 
such an “ATO over ETCS” system for 
highly automated operation on a 
busy regional route. 

The foundations for further devel-
opment have therefore been laid. The 
goal is to also achieve fully automated 
operation for mainline services by 
2030. Siemens has equipped over 300 
kilometers of mass-transit track for 
fully automated operation worldwide, 
making it the market leader for this 
technology. The advantages of fully 
automated operation are clear to see: 
the trains run 99 percent on time, 
additional vehicles can be automati-
cally deployed directly from the 
depot, and capacity can be increased 
by up to 50 percent while also 

focus

in an age of increasing cross-border 
transport, interoperability is always 
an important requirement to bear 
in mind. On a positive note for the 
path toward more advanced auto-
mation, the current rail system 
already has all the right prerequi-
sites for solutions that increase the 
potential of existing infrastructure 
and vehicles through technical and 
economic optimization.

ATO over ETCS – the best  
of both worlds  
Siemens’ experience over many years 
in mass transit suggests that certain 
automation functions can be carried 
over into regional and mainline ser-
vices. For example, the automatic 
train operation (ATO) system for vehi-
cle acceleration and braking that has 
proven itself in metro transport can 

The current  
rail system has  
all the right  
prerequisites  
for optimizing  
the existing  
infrastructure  
and vehicles.
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cutting energy consumption by up 
to 15 percent. These automation func-
tions proven in mass transit are to be 
adapted for regional trains, and in the 
medium term for mainline services, 
to achieve significant increases in 
efficiency or line capacity. So what 
differences do the ETCS and ATO sys-
tems make in practice?

ETCS monitors the train’s move-
ment to ensure it adheres to the local 
speed limit and its own permitted 
top speed. Technically this means 
ETCS is a train control and protec-
tion system that acts as the interme-
diary between the vehicle and the 
track to ensure railway safety and 
conveys driving instructions from 
the track to the vehicle. So-called 
balises installed on the track serve to 
retrieve this information along with 
precise positional data. The system 
can be scaled up to different levels  
to fit the requirements of various 
routes, use profiles and movement 
authorities. 

ETCS Level 1, for example, consti-
tutes intermittent communication 
between the track and vehicle at cer-
tain points on the line, such as at 
existing distant and main signals  
on the track. The most important 
information transmitted by the 
balises are maximum line speeds 
and the point at which the vehicle 
should come to a standstill again.

The trains on Line 1 of the Paris 
Metro are monitored and controlled 
from the operations control center.

Trainguard solutions  
for ETCS Level 2

and braking along with functions 
such as door movements, and it 
translates the calculated energy-op-
timized trip profile into precise con-
trol commands to the train’s drive 
and braking systems. Because its 
tasks range from controlling the 
train’s speed by braking and acceler-
ating to driving up to a precisely 
defined stopping point, ATO allows 
regular operation to be automated  
so that all trains run with exactly the 
same, optimal speed profiles – and 
therefore optimized headway times. 
In other words, it enables precise 
stopping at defined positions, auto-
matic door opening, definition of 
exact stopping times for the driver, 
and precise travel along ETCS brak-
ing curves – while also shortening 
headways through time-optimized 
driving.

However, things get really inter-
esting when ETCS is combined  
with ATO. This makes it possible to 
improve energy efficiency while also 
increasing the line capacity. Aided by 

By contrast, with Level 2 the 
required GSM-Railway radio channel 
enables both the train-track commu-
nication for the ETCS itself and the 
communication between the track-
side traffic management system 
(TMS) and the automatic train oper-
ation (ATO). For this, the balises 
transfer only unchanging informa-
tion, such as location and track  
gradient. 

The advantages of the ETCS have 
been known for some time. For 
example, Level 2 (as described 
above) substantially reduces infra-
structure costs by eliminating the 
need for trackside signals. And ETCS 
forms the basis for precisely the kind 
of interoperable, cross-border trans-
port that will assure rail operators’ 
competitiveness once a continuous 
ETCS route network is available in 
their respective countries.

ATO is the automation module 
which, as a control system, partially 
or entirely takes over the tasks of the 
train driver. It controls acceleration 
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ATO, the train uses line data, sched-
ule data and real-time information 
from the ETCS infrastructure to con-
stantly drive at an optimized speed 
profile, thus making additional 
energy savings. It does all this within 
the secure framework defined by  
the ETCS, which is why the system  
is referred to as ATO over ETCS. 

A blend of mass transit and 
mainline rail
With modern automation solutions  
it is even possible to make uninter-
rupted train journeys from the mass 
transit network into the mainline 
network, negotiating several differ-
ent train control systems. In the UK, 
for example, a transport project for  
a roughly 180-kilometer regional 
express line is scheduled to begin 
operation section by section up to 
the end of 2019. The trains on the 
newly constructed central section 
will be controlled by a Communica-
tions-Based Train Control (CBTC) 
system. CBTC for metro applications  

is designed for 30 trains per hour 
and direction. At the western end of 
the new section the train protection 
system is switched over, as this 
mainline route works with ETCS 
Level 2. Meanwhile, the eastern sec-
tion has the UK’s Train Protection 
Warning System (TPWS) installed. 
The trains will therefore dynamically 
switch between the three train con-
trol systems when crossing onto  
new lines. 

To achieve this solution, for the 
central section of the line Siemens 
will install the radio-based control 
system Trainguard MT with ATO,  
the operations control system Vicos 
and the radio transmission system 
Airlink. In this way, it is possible to 
attain conventional train headways 
comparable to those of metro sys-
tems – an entirely new kind of inte-
gration of urban mass transit and 
regional transport.

Text: Eberhard Buhl

With Trainguard 200 RBC for ETCS  
Level 2, movement authorities are 
continuously transmitted to the vehicle 
as standardized telegrams via GSM- 
Railway/Euroradio. Since the radio  
connection is permanent, even altered 
movement authorities are transmitted  
to the vehicle without any delay.

EVC = European vital computer

RBC = Radio block center

ATO shortens  
headways through 
time-optimized 
driving.

CMD = Cold movement detection

ATO = Automatic train operation
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Nico Gramenz, Head of Business  
Development, Strategy and Innovative  
Technologies at Siemens Mobility, on  
the important role the company, as a  
leading specialist for road and rail transport, 
wants to play in the digitalization of  
mobility – and on the concerted activities 
that will pave the way.  

“ A classic  
win-win  
situation”

Planned metro project in 
Riyadh: “Driverless metros 

belong to our picture of 
tomorrow’s technology.”

Mr. Gramenz, “All change” is  
the headline of an extensive  
special feature on digitalization 
in Siemens’ online customer 
magazine. What does this mean 
for you as an innovation man-
ager in the area of mobility 
management?  
For me, what emerges from digitali-
zation is an unmistakable need to 
press the reset button and to ques-
tion every business model out there. 
How is our customers’ world chang-
ing? Which direction is the market 
developing in? What new competi-
tors are out there? Do we understand 
how various aspects are related? 
Examples such as Uber and Airbnb 
demonstrate how fundamental the 
change can be: one wants to be the 
leading mobility provider, yet does 
not make or own its own vehicles; 
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As a leading company in the field 
of mobility management, how  
do you tackle such a huge topic? 
We began last year by sketching a 
picture of tomorrow‘s technology 
with experts from other parts of the 
company such as Mobility Consult-
ing. With the fields of innovation we 
identified, a roadmap took shape  
for activities we would like to pursue 

ourselves, or have begun pursuing 
already. Some examples to mention 
here: the connectivity of our field 
elements as the basis for delivering 
data, driverless metros, and the 
SiMobility mobility platform for inte-
grating various modes of transport 
and the corresponding transactions 
for convenient door-to-door travel. 
For other fields of innovation we also 
draw upon external expertise and 
inspiration, including by working 
closely with start-ups in accelerator 
programs. 

The global corporation gets  
ideas from tech start-ups?
Of course. We’re not so arrogant to 
think that Siemens has a monopoly 
on the best ideas. We absolutely rec-
ognize when someone has made a 
great creative breakthrough – and 

“ We’re not too  
arrogant to  
draw upon  
external  
expertise.”

the other wants to be the largest 
accommodation provider, yet has no 
real estate of its own. Or look at what 
has happened in the music industry: 
first there were downloads, now  
people are streaming music, and  
this has led to the consolidation of 
an entire industry in a very short 
period of time.

What changes for your customers 
if you question all your business 
models?
Initially nothing at all. Of course 
there will be a transitional period 
here, the length of which will depend 
on our customers’ needs. To con-
tinue the metaphor: we only press 
the reset button on one of our two 
computers – the other one continues 
to deliver the solutions our custom-
ers require in the here and now.                

15.2016 | siemens.com/magazine/mobility 25



26 siemens.com/magazine/mobility | 15.2016

focus

the start-ups recognize that they  
are sure to develop their products 
and bring them to market more 
effectively with our help than acting 
entirely independently. It’s a classic 
win-win situation. At the same time, 
however, we cooperate very closely 
with other technology providers. For 
example, with Optasense to better 
assess the use of optical fibers in our 
industry and to define common busi-
ness cases. We are also in dialogue with 
mobility-as-a-service providers, who 
are currently in the process of trans-
forming the world as we know it. In 

addition, we just recently held our 
own Venture Day. Another tool for 
strategically understanding and 
guiding these new business models 
are investments in dynamic growth 
companies. Here we received active 
support from our colleagues at the 
new next47 organization (see info 
box on page 27). 
 
So you’re saying you benefit  
from the close interaction 
between various areas of the 
company? 
Yes, but you don’t even have to look 
beyond the boundaries of Siemens 
Mobility to recognize the biggest 
advantage we have when it comes to 
digitalization: I am convinced that 
this comes from being among the 
world’s leading providers of both 
road and rail transport technology. 
This means we already have a mas-
sive installed base from which to 
draw the data that will form tomor-
row’s business activities. And this 
edge alone gives us a good chance  
of shaping the future market.

“ Having this edge 
gives us a good 
chance of shaping  
the market.”

This leads us to the term big  
data, which has enjoyed a large 
media presence for some time, yet 
without really becoming clearly 
defined as a result. When profes-
sionals speak of big data, what 
kind of volumes are they talking 
about?   
When I hear the term, I think of tera-
bytes, petabytes or exabytes – certainly 
datasets that are beyond the true scope 
of anyone’s imagination. Fundamen-
tally, however, it’s about the quality 
of data, rather than the quantity. That’s 
why you always need to look at the 
volume in conjunction with the vari-
ety of data and speed of analysis. 
There’s no fixed threshold to define. 

Though in fact you prefer to  
speak of smart data. 
That’s right. The key difference lies 
in the time when the data is selected. 
With a big data application you 
gather all the data you can get your 
hands on before attempting, with 
brute computing power, to detect 
any correlations. With a smart data 

World's innovation hotspots
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next47

With this new unit, to be founded on October 1, 2016,  
Siemens aims to help innovative technologies develop even 
more quickly and to support disruptive ideas more actively. 
The name is a play on the year Siemens AG was founded: 
1847. With next47, the company is pooling the resources  
it has previously committed to start-ups. One billion euros 
has been earmarked for this purpose over the first five 
years. The new unit will cover all global regions from  
locations in Berkeley, Shanghai and Munich. Its doors  
are open to employees, founders, external start-ups and  
established companies alike. 

“ Integrated  
mobility will  
be the big  
winner.”

application you and the customer 
consider very carefully beforehand 
what you want to know and what 
data you need. If you have the option 
of proceeding like this, it’s certainly 
a far more efficient approach.

Which area is likely to draw  
more benefit from big data:  
road or rail transport? 
In my opinion, the positive effects 
will probably remain roughly in bal-
ance. But in the long term there’s an 
even bigger winner: the mobility sys-
tem as a whole, because the transi-
tions between the individual modes 
of transport are a specific area where 
data play a crucial role. And since we 
are more than familiar with all sides 
of mobility – road and rail, passen-
ger and freight transport – we are in 
a unique position to decisively drive 
the development of multimodal 
transport. The integration of the var-
ious modes may still be in the early 
stages, but there’s certainly no stop-
ping it now. That’s also why we were 
prepared to invest up front in devel-
oping the aforementioned SiMobility 
portfolio. We are convinced that multi-
modality will be the most important 
growth path of the future.         

How is it possible to guarantee  
the security of data that is stored 
externally and/or sent over the 
Internet? 
We are coming from a world of 
closed networks. The more the 

networks open up, the more essen-
tial the question of IT security 
becomes. It’s important to keep all 
possible threat scenarios in mind. 
And this is another area where we 
won’t settle for anything less than 
flawless, state-of-the-art solutions. 
To this end, we are currently estab-
lishing a Center of Excellence. Berlin 
has been chosen as the location, 
since this is where the best special-
ists in the field can be found. 

To what extent are the system 
architectures already equipped  
to face the major challenges of 
tomorrow?    
This is a question we are examining 
very closely at the moment. To attain 
the picture of tomorrow’s technology 
I mentioned earlier, naturally we also 
need to define the paths we will take 
to get there. Among other things, 
this involves describing as accurately 
as possible the architectures in the 
portfolio landscape that we want to 

be offering our customers in 10  
or 20 years’ time. Naturally there 
remain various question marks 
here, since no one knows yet how 
automated driving on the roads 
will continue to develop. At least 
certain things are easier to forecast 
when it comes to rail transport: we 
have already done away with sig-
nals on the VDE 8 [German Unity 
Transport Project 8] routes as the 
level of automation went from 
strength to strength, and in 
Nuremberg the metros operate 
without drivers. The number of 
field devices should start falling 
rapidly, with data analysis and 
algorithms coming more into 
focus. This means there will be 
more and more software and 
cloud-based solutions. So you don’t 
need a crystal ball to predict that 
tomorrow’s architectures will look 
entirely different than today’s. The 
change certainly won’t come over-
night, but we can already observe 
extreme cycles of innovation, short 
product life spans and tremendous 
momentum. In this regard, it’s 
important that we keep on check-
ing that we’re moving at the  
right speed, bearing in mind the 
exponential development of 
digitalization.  

Mr. Gramenz, thank you for the 
interview.

Interview: Peter Rosenberger

Nico Gramenz:  
“Data plays a crucial role 

at the transitions 
between the individual 

modes of transport.”
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The independent rail expert Horst Ernst on the significance  
of road transport automation when it comes to competition  
between different modes of transport, the challenges  
and opportunities of digitalization, and the quite consistent  
requirements of rail passengers.

“ Great opportunities 
for rail transport”
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Rapid transit control center in 
Copenhagen: “Metros can build 
upon their competitive position  
in urban regions.”

Mr. Ernst, even up to now it  
has been anything but easy for 
railways to compete with road 
transport. Will the task get even 
harder as road transport becomes 
increasingly automated? 
No. The tough competition has always 
been there, and I don’t think it will 
intensify even more due to the auto-
mation of road transport in particu-
lar. For one thing, because actually 
having cars so autonomous that you 
can fully concentrate on something 
else as you’re being driven around 
may still be a very long way off. And 
for another thing, because digital 
technologies give rise to new oppor-
tunities to control the modal split.  
Of course, this applies primarily to 
passenger transport.

Yet in passenger transport in par-
ticular, some experts see a danger 
that driverless taxis, for instance, 
could steal a lot of customers from 
tram and other rail services . . .
Even if we could look so far into the 
future, it’s important to differentiate: 
spread over a larger area, infrastruc-
ture-heavy rail services may find 
themselves open to attack, even just 
from a cost perspective. But in urban 
regions with a high traffic volume, 
where there is demand for high-fre-
quency services, I believe metros and 
trams will remain indispensable in 
the long term. In fact, they will even 
be able to build upon their strong 

“ Take advantage  
of previously missed 
opportunities.”
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competitive position by adjusting 
their operating concepts, by using 
smart and networked operations con-
trol technology, and by continuing to 
automate more functions.            

And how about freight transport, 
where the degree of automation 
on the roads is already a little 
higher? Take platooning, for 
example, where trucks are 
grouped into an aerodynamic 
convoy with the vehicle controls 
linked electronically.  
This is the area where rail transport 
has already lost the most business, 
although this is also due to its own 
failings in development. Examples 
such as the construction of the Gotthard 
Base Tunnel are certainly encourag-
ing, but they remain isolated projects 
for the time being. Basically railways 
are going to have a hard time, partic-
ularly when it comes to general freight 
transport, even regardless of automa-
tion on the roads. In other areas it may 
be possible to make some ground 
through rail automation offensives 
and to take advantage of previously 
missed opportunities. 

If electromobility prevails, in  
parallel with autonomous road 
vehicles, railways would lose 
another unique selling point: 
being environmentally friendly.  
Is this a cause for concern for  
rail operators?
I don’t think so. Actually it would be 
the other way around: rather than the 
loss of their own unique selling point, 
the cause for concern for rail opera-
tors would be that the major advan-
tage of cars – being a personal form 
of transport – would carry even more 
weight. Ultimately, however, electro-
mobility on the roads would only have 
a negative impact on rail transport if 
it were associated with other benefits. 
I think it’s questionable whether the 

Personal  
background
Horst Ernst, 57, worked in the  
railway signal technology industry 
for almost 30 years – initially in  
development and later among  
others overseeing the innovation 
and portfolio strategy. From 1992 to  
2016 he worked in various manage-
ment positions for Siemens AG in 
Braunschweig. He is the author of 
numerous trade publications and 
has invented a total of 13 patented 
concepts for simplifying and auto-
mating railway operations.  

environmental aspect would make 
the difference. I believe an improved 
cost position, greater comfort and 
increased flexibility would be more 
significant. However, I don’t see those 
benefits emerging. Besides, rail 
transport still has a number of 
unique selling points. For instance, 
users only have to pay for the actual 
transport service they receive. They 
don’t have to purchase or maintain 
any expensive equipment. In addi-
tion, they can leave the task of trans-
portation to a reliable service pro-
vider, so they don’t need to perform  
it themselves or invest in the appro-
priate personnel. There are also great 
opportunities for rail travel.

What specific areas do you have  
in mind? 
One topic is the further development 
of control and signal technology. 
Here it is primarily a matter of reduc-
ing costs, increasing flexibility and 
thus optimizing overall performance. 
Naturally, digitalization opens up 
entirely new possibilities – for 
increasing the reliability of railways 
through innovative maintenance con-
cepts, for example, or for new busi-
ness models such as the integration 
of car-sharing services. Nevertheless, 
the bottom line for me is that digitali-
zation should only be a means to  
an end. As soon as you increase it 
excessively, you risk losing your focus 
on the essential factor: passengers, 
with their often quite “analogue” 
requirements. 

Such as? 
I think customers want vehicles and 
stations that are so appealing that 
they just make you feel like taking the 
train. But if the equipment isn’t right, 
if cleanliness is lacking, if retail units 
in the stations are left empty, if the 
seat cushions are damaged, this 
doesn’t give me a good feeling. One 

“ Digitalization should only 
be a means to an end.”
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other key point is the subjective feel-
ing of security: what’s the use of hav-
ing a cutting-edge, fully automated 
metro if I’m worried about being 
attacked at night in a deserted sta-
tion? Of course I also understand that 
personnel has to be cut for reasons  
of efficiency and costs. 

If you were asked to formulate  
a strategy to considerably 
strengthen rail’s competitive 
position in the coming years,  
how would it look?
The crucial factor is to place custom-
ers at the center of the strategy. The 
ICE in Germany owes its success to 
the fact that taking the ICE is a pleas-
ant experience. Business models and 
technology, including digitalization, 
only play a supporting role and 
shouldn’t become ends in themselves.

With Shift2Rail, the European 
Commission has founded a pub-
lic-private partnership to improve 
competitiveness, cost structure 
and quality in the European rail 
sector. What specific impetus do 
you expect from this?  
Personally, I’m really excited about 
the creation of Shift2Rail. The initia-
tive can speed up – or enable in the 
first place – the introduction of new 
technologies that any single railway 

Gotthard Base Tunnel, southern operations control center: “Despite some ambitious isolated projects, railways are going to have a hard time in  
general freight transport. In other areas it may be possible to make some ground through rail automation offensives.”

company could not afford on its own 
due to the huge migration costs and 
compatibility requirements. If you 
think of Deutsche Bahn, with around 
40,000 kilometers of track, you 
quickly come to realize that imple-
menting innovations throughout the 
network costs a great deal of money 
and takes an extremely long time.  
An example is the introduction of  
the European Train Control Systems 
(ETCS): the process of defining the 
system began in the early 1990s, but it 
took 20 years for it to really take hold. 
Thanks to the significant funding, as 
well as the efforts to standardize tech-
nologies developed and implemented 
as part of the Shift2Rail initiative, this 
kind of project could progress much 
more quickly in the future.   
 
On the whole, then, rail operators 
face huge challenges. How can  
the manufacturers of vehicles and 
systems contribute to making rail 
even more competitive?      
First of all, of course, they need to 
design the necessary products in 
detail and offer advice and support in 
the development of shared migration 
strategies. Aside from this, manufac-
turers have to identify and close any 
gaps in the digitalization concepts. 
The way I see it, there has been too  
little discussion of IT security up to 

now. For me, this is a central issue: if 
our readers are to take away just one 
point from this interview, I would 
like it to be this one. And by the way, 
I see the expertise in this field as 
residing not just with the rail opera-
tors, but first and foremost with the 
manufacturers.

Dr. Ben Möbius, Managing Direc-
tor of the German Railway Indus-
try Association (VDB), believes rail 
transport is approaching a leap in 
innovation, largely thanks to the 
progress of digitalization. Do you 
share his optimism? 
Yes, although I would like to stress 
once more that, when designing the 
future of rail transport, we should not 
rely on digitalization alone. But it does 
present a whole number of new oppor-
tunities for significantly improving 
both the attractiveness and the cost- 
efficiency of rail transport. This starts 
with convenient planning and booking 
options for multimodal travel – and 
ends with greater flexibility for freight 
customers, which can ultimately lead 
to an integration of the transport pro-
cess into the production process.     
  
Mr. Ernst, thank you for the  
interview.

Interview: Peter Rosenberger
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cology or economy? All too 
often they do present a con-
flict of objectives, but cer-

tainly not in this case. On the con-
trary: As the latest projections show, 
eBuses offer significant benefits on 
both counts. For instance, Copenha-
gen could avoid 37,000 tons of CO₂ 
emissions if its 385 public buses ran 
on electricity rather than diesel. A 

Whether a brief stop at a bus terminus or overnight  
at the depot: the innovative, fast charging  

systems from Siemens enable customized “pit stops”  
for eBuses – and thus present operators  
with new opportunities to get the most  

out of their eBus fleets.

Smarter charging

The special feature of  
the off-board option is a 
top-down pantograph that 
is lowered onto the contact 
rails on the bus roof to 
charge the battery.

E study that examined the future eco-
nomic viability of nine different drive 
technologies for the city of Oslo came 
to an equally impressive result: The 
Norwegian capital could save a double- 
digit million euro sum over a period of 
ten years if its 64 urban bus lines used 
battery and plug-in battery buses.

Until recently, long charging times 
and short ranges still frustrated 
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are connected to the eBus via a con-
nector. “The fact that we offer the 
right solution for any application 
imaginable, whether depot charging 
or opportunity charging, is certainly 
one of our strengths,” Guggenberger 
believes. “The characteristics of bus 
lines are far too diverse to cover with 
a single system. That’s why most 
operators, when considering the  
different charging options, will 
choose a combination rather than 
opt for one solution.”

All three options have already 
proven themselves in the field: DC 
charging posts are being used at 
several European airports – for 
example in Stuttgart, with buses 
from Cobus Industries. In Vienna, 
the first European city to use 
full-electric buses for scheduled 
services, the on-board system was 
chosen for opportunity charging  
on two lines. Meanwhile, on Ham-
burg’s “innovation line” 109, which 
features buses with a range of dif-
ferent drive systems, opportunity 
charging is accomplished using  
the off-board system with a top-
down pantograph. Incidentally, 
from mid-August Hamburg has  
seen a unique worldwide premiere 
in terms of interoperability: the  
Siemens high-power chargers have 
been powering buses from two dif-
ferent manufacturers at the same 
charging station.   

Text: Peter Rosenberger
(Top) The operator in Vienna opted for oppor-
tunity charging with the on-board system.

(Middle) High-power DC charging posts are 
being used at Stuttgart Airport.

(Bottom) In Hamburg, buses from different 
manufacturers are charged using the off-board 
solution.

“ Thanks to smart innovations such  
as our fast charging systems, we have 
entered a new era for the efficient  
operation of eBuses.”

Stefan Guggenberger, Head of Electric Bus  
Charging Infrastructure for Siemens

many cities’ plans to make the switch. 
The technical developments of recent 
years now present transport opera-
tors with new opportunities to advance 
the electrification of urban bus 
lines. “Thanks to smart innovations 
such as our fast charging systems, 
we have entered a new era for the 
efficient operation of eBuses,” says 
Stefan Guggenberger, head of  
Siemens’ global business for elec-
tric bus charging infrastructure. 
“Now there are new approaches 
such as ‘opportunity charging,’ 
where the charging process is opti-
mally integrated into the schedule 
of high-frequency bus services.”

The trick here is to charge the 
batteries for just a few minutes, at  
a terminus for example, to restore 
the amount of energy consumed by 
the bus during its last circuit. In this 
way, eBuses can be operated also on 
particularly demanding lines with 
long operating periods and/or a 
high daily mileage. Another plus is 
that the concept allows for smaller 
batteries, which are both lighter and 
less expensive. Naturally, this has  
a positive impact on the overall 
vehicle weight and therefore the 
available passenger capacity.

In order to meet a diverse range 
of requirements, Siemens has devel-
oped two fully automated concepts 
for opportunity charging. The spe-
cial feature of the off-board option 
is a top-down pantograph that is 
lowered onto the contact rails on the 
bus roof to charge the battery. The 
on-board communication unit, also 
developed by Siemens, ensures 
seamless communication between 
the charging infrastructure and the 
vehicle. The open charging interface 
plays a key role here, as it guaran-
tees the system’s interoperability 
with vehicles from different  
manufacturers.

With the on-board solution, a bot-
tom-up pantograph installed on the 
vehicle comes into play. It is able to 
draw energy from the overhead line 
network of the local tram system. 
Here the entire charging equipment 
is installed on the bus, including 
the pantograph. Siemens’ fast-
charging portfolio is completed by 
high-power DC charging posts that 
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Traffic is the commuter’s nightmare: in many cities cars 
inch along at an average speed of just 20 km/h.  
And with more people moving to cities, there is no  
respite in sight. It’s no wonder many city dwellers are  
increasingly abandoning their cars in favor of public  
regional and urban transport. The new Mireo family 
from Siemens is set to provide a comfortable  
and stress-free ride.

Introducing  
the Mireo family
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ith more people boarding 
trains instead of turning the 
ignition, public transport 

companies have their work cut out 
for them. On the one hand they have 
to master steadily growing demand 
for mobility. Estimates from Ger-
many show that by 2030 between  
six and ten million people living in 
urban areas will be using rail trans-
port on a daily basis. On the other 
hand, operators have to strive to 
meet requirements for excellent per-
formance, profitability, punctuality, 
environmental compatibility, safety 
and customer friendliness. In addi-
tion, competition has become stron-
ger and time to market even more 
critical. To satisfy these needs  
Siemens developed Mireo, a new plat-
form for regional commuter trains.

A new concept 
For years, Siemens has supplied 
commuter trains to public transport 
authorities worldwide – so the com-
pany’s engineers and designers had 
a wealth of experience to draw on for 
Mireo. “In creating the Mireo family, 

move

W Another example is related to speed: 
Eco, Midi and Speedy bogie arrange-
ments are available, depending on 
how quickly the train should acceler-
ate and the top speeds it should 
achieve. Interfaces have been stan-
dardized as well. “I like to use the 
example of the doors to describe the 
impact here. Two door widths are 
possible with Mireo, yet the interface 
remains the same. So even if the 
wider door option is taken, there is 
no need for extensive construction 
adjustments,” explains Schwanke.

A special feature of the modular 
approach with Mireo is the great deal 
of flexibility the concept offers. The 
biggest impact is in the passenger 
area. The customer can determine 
the seating arrangement from the 
beginning, and if requirements 
change, the interior can be adjusted 
at a later date. A further striking 
aspect in this regard is the great 
amount of space in the passenger 
area, which is created by installing 
all electrical components in the vehicle 
roof or beneath the floor. Passenger 
capacity is thereby maximized, as 

we looked closely at customer 
requirements. We discovered four 
aspects that come up again and 
again: the need for flexibility, low 
life-cycle costs, energy efficiency and 
fast delivery,” says Dirk Schwanke, 
Head of Platform Solutions and 
Strategy for Commuter and Regional 
Trains at Siemens. “These four areas 
accompanied us throughout the 
development process,” he adds. The 
result is a highly modular vehicle 
concept with train configurations 
ranging between two cars and seven 
with lengths between 50 and 140 
meters, and top speeds between 140 
and 160 km/h.

In an effort to enable fast delivery, 
as many aspects as possible have 
been standardized so that engineer-
ing times for each order can be kept 
to a minimum. The variants on offer 
have been derived from predefined 
solutions. One example is the Always 
Connected program and the differ-
ent solutions that can be integrated 
according to the customer’s wishes, 
such as Internet access for passengers 
or a digital advertising platform. 

A special feature of the modular 
approach with Mireo is the great deal 
of flexibility the concept offers.
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Mireo can comfortably accommodate 
more passengers than other trains 
with the same length.

More space and efficiency  
per design
Hiding wires and equipment is  
just the start of making more space 
available. More than anything, 
space is created through Mireo’s 
lightweight welded aluminum  
construction in which the chassis  

Always Connected

The Mireo concept wouldn’t be complete without state-of-the-art digitaliza-
tion technology. In line with Siemens Mobility’s Always Connected approach, 
the Mireo concept includes a range of electronic solutions. For passengers, 
the offering encompasses among others on-board Internet access, passenger 
assistance and information systems, and on-board entertainment. Operators 
benefit from aspects such as a driver advisory system, safety supervision via 
CCTV and a digital advertising platform. Optionally, the connectivity system 
can be designed to allow upgrades at a later date.

is part of the body. As such, fewer 
bogies are required, which opens up 
space, saves on material and lowers 
life-cycle costs. “It is also possible to 
get by with fewer sections in longer 
trains. In a 70-meter-long Mireo 
train, there are only three sections, 
as opposed to four in other models 
that are similarly long,” says 
Schwanke. 

The lightweight construction 
lends to Mireo’s high degree of 

energy efficiency: The lightweight 
design coupled with an innovative 
traction concept lowers energy 
consumption by 25 percent. Partially 
responsible for these savings is an 
efficient transformer and the opti-
mal utilization of the electrody-
namic (ED) brake system to reduce 
the consumption of traction energy. 
The driver assistance system con-
tributes a further 30 percent sav-
ings in energy. With the help of the 
new aerodynamic design and a quiet 
bogie, noise is reduced to a level  
that meets all current standards.

A future-proof concept
The idea of modularity extends to 
innovations, because independent 
innovation cycles have been estab-
lished for the different modules. With 
Mireo, customers also have the option 
of building in reserves for the future, 
such as the possibility to add additional 
auxiliary power, or to integrate more 
communication technologies at a 
later date. By using the same mod-
ules again and again, dependability 
is increased, as the components 
and equipment that are integrated 
into Mireo have a high degree of 
maturity.

Mireo is making its official debut 
at InnoTrans 2016 in Berlin. The proj-
ect team is confident that it won’t be 
long until orders start coming in and 
Mireo trains become the commuters’ 
favorite in urban areas.

Text: Alexander Chavez

 

The lightweight design coupled with  
an innovative traction concept lowers 
energy consumption by 25 percent.
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higher degree of automation 
in the rail industry holds a 
great deal of potential – such 

as the ability to control all the compo-
nents of each station in a network with 
a few clicks from a central location. 
However, the typical underground rail 
environment with powerful vibration, 
tight spaces, extreme temperatures 
and dirt build-up isn’t very suitable for 
highly sensitive network equipment. 

 Siemens and Resologis are combi-
ning forces to improve automation at 
Montreal Metro, Canada’s busiest metro 
system. Prototype testing  will begin 
soon. When it goes live it will be pos-
sible to control all the components of 
each station from a central location: 
from camera security and entrance 
turnstiles to schedule displays and 
the public address system. In the 
partnership, Resologis is providing 
the software and Siemens its  
Ruggedcom hardware.

Compact, rugged, reliable
Rail systems can vary dramatically 
depending on where they are located. 
For example, rail operators in climates 
with harsh winters such as in Montreal 

move

A must deal with extreme cold. Others 
must face oppressive heat, or persistent 
rain and regular flooding. Yet aside 
from climatic conditions, all rail oper-
ators have very limited space at their 
disposal. Whether tunnels or platforms, 
the physical layouts in railway stations 
are designed to leave just enough 
space for the transit vehicles. So space 
is always restricted when it comes to 
installing extraneous communications 
equipment for an automation system.

The answer here is a one-box solu-
tion in which all software is physically 
embedded within the network switch 
– the Ruggedcom RX1500 with the 
Application Processing Engine (APE). 
“By adding the Ruggedcom APE, the 
equivalent of an industrial-grade per-
sonal computer is created, which can 
run our software on the switch itself,” 
explains Julien Ciesla, President of 
Resologis. 

The Ruggedcom RX1500 is a 19-inch 
rack-mounted device that is housed in 
a rugged metal enclosure. This field 
replaceable platform comes with WAN, 
serial connectivity and Ethernet com-
munication options. The device is 
highly resistant to electromagnetic 

A one-box solution
Siemens and Resologis introduce a higher 
level of automation at Montreal Metro. 

interference and high-voltage electrical 
transients, and can operate in tempera-
tures of -40°C to +85°C without fans. 
Furthermore, it is easy to maintain. 
“No one else can offer such a wealth 
of features in a rugged design,” sums 
up Ciesla.

A model for other operators
The combination of Siemens’ hard-
ware and Resologis’ software is well 
down the path toward successful 
prototype testing for Montreal Metro. 
This is just the beginning, as the 
partners plan to use the experience 
and knowledge gained from the proj-
ect as a template for other transport 
companies around the world.

Text: Mila Mironova

Ruggedcom APE Ruggedcom RX1500
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A new trend in preventive maintenance relies on digital tools  
to help predict when a component will fail. Unplanned outages  
are minimized and the need for operational reserves is reduced.  
The latest to profit from digitally supported preventive  
maintenance is Austrian Railways.

 Vision of 100%
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ailjet is Austrian Railways’ 
(ÖBB) flagship fleet of high-
speed trains. Traveling at 

speeds up to 230 km/h, Railjets whisk 
passengers from one end of Austria 
to the other – and even into neigh-
boring countries. The trains are 
loved by passengers, particularly for 
the WiFi offering and on-board por-
tal, as well as a high degree of 

R

project with Siemens. Sensors inte-
grated in Railjet are the starting 
point.

“Initially, the pilot will concen-
trate on three areas: the brakes, the 
ETCS [European Train Control Sys-
tem] and the energy block,” reveals 
Andreas Zwerger, Head of Technical 
Services at ÖBB. While in the past 
wear parts were replaced according 
to a fixed plan, using the data deli-
vered by sensors placed throughout 
the train it is possible to detect exac-
tly when a part needs to be replaced. 
Taking the example of the brakes, 
this is how it works: The brake tem-
peratures are precisely regulated. If 
a certain threshold is surpassed, a 
report is automatically sent out. The 
question that has to be answered is 
whether the brake is in fact too hot 
and needs to be replaced, or if it is 
safe to continue operating it. Using 
algorithms developed by the Siemens 
Mobility Data Services (MDS) in 
Allach, close to Munich, the main-
tenance team at ÖBB gets an answer 
and can act accordingly. 

Convergence point for data
The MDS collects data from trains, 
locomotives and rail infrastructure 
all over the world – not only the tem-
perature of brakes, but also tempera-
ture of axle bearings and transform-
ers, the condition of hydraulic oils, 
vibration of the bogies, dynamic 
operating data from the traction sys-
tems and brakes, operation of the 
automatic doors, and information 
about the heating, ventilation and 
air conditioning systems. The team 
of specialists that analyzes this data 
searches for patterns that predict, 
for example, the circumstances in 
which a traction drive, an electric 

Sensors integrated in the Railjet deliver data that is analyzed with algorithms to come up 
with an optimized maintenance schedule.

Railjet makes a  
big contribution  
to customer  
satisfaction at  
Austrian Railways.

timeliness. As such, Railjet makes a 
big contribution to customer satis-
faction at ÖBB. In fact, the trains are 
in demand to such an extent that 
there is basically no operational 
reserve. If one of the 51 Railjets has 
to be taken out of service, passen-
gers notice. To keep uptime as high 
as possible, the service team at ÖBB 
has entered into a maintenance pilot 
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Siemens’ data specialists

Housed in Siemens’ locomotive plant in Allach, on the outskirts 
of Munich, is the Mobility Data Services Center (MDS). Since 
October 2015, the staff at the MDS have been working hand  
in hand with the facility’s Rail Service Center to translate the 
complex stream of mobility-related data into optimized opera-
tions for customers. The MDS has pioneer status as the first 
center extensively devoted to digitalization in the rail industry.

“We did not start building up our team until mid-2015,” says 
MDS Head Gerhard Kreß. “It was no small thing, because data 
analysis experts are in great demand.” Currently there are  
35 staff members representing just about every corner of the 
globe. “English is a must, German a plus,” says Kreß about com-
munication in the team. The atmosphere at the MDS resembles 
that of a start-up: open-plan offices with brightly colored  
furniture and landscape photography on the walls. Areas have 
been also reserved for a quieter working atmosphere, and 
hammocks have been strung up for a quick rest in-between.  
Of course, the markings of every start-up – table football and  
a café – can also be found.

The output of the MDS is impressive: Staff members examine 
billions of data points from the on-board units of vehicles  
all over the world. In a year’s time, a fully networked Velaro 
creates around four billion data points, which add up to 1 TB  
of information. A fleet of 100 rail cars generates between 100 
billion and 200 billion data points in a year. Data is collected 
via redundant and highly secure mobile wireless links. In addi-
tion, the experts also take into account reports submitted by 
train drivers, requests for spare parts, shop protocols and work 
instructions. The data specialists continually analyze patterns 
and rules that have previously proven accurate in order to  
repeatedly verify and further refine them. With the help of  
machine learning – earlier known as artificial intelligence –  
the prognosis systems are continually refined and improved. 
This process is also supported by new mathematical proce-
dures developed and patented by the MDS team. Using data 
mining, the data analysts dive even deeper into the steadily 
growing body of data and try to develop new patterns.

The MDS offers an additional benefit: Not only can it draw 
upon data sets from different rail fleets, but from information 
associated with the different conditions under which those 
fleets operate – whether in Germany, Spain or Russia. All of 
this adds up to an information toolbox that can translate into 
enhanced rail vehicle reliability. This can be an advantage  
for smaller operators as well, as they can benefit from MDS 
services to reduce risks. “Forecasts of breakdowns and wear, 
error diagnostics, and well-planned maintenance cycles are 
just the beginning,” says Kreß. “In the future it is conceivable 
that at the Rail Service Center we will be able to download a 
vehicle’s complete database, as is now possible with airplanes, 
in order to review the data for anomalies.”
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door motor or a wheelset will fail, 
and when wear or spontaneous error 
messages require attention. The goal 
of data analysis is to provide a pre-
cise forecast on how long a compo-
nent or a drive unit will continue to 
function under specific conditions. 
And the analysis also determines 
with greatest accuracy when action 
must be taken immediately.

Data analysis can also be used to 
research the relevance of fault mes-
sages generated by the vehicle’s cen-
tral processor. For example, it could 
prevent a driver from dispatching a 
vehicle to the depot when the analy-
sis indicates the vehicle would 
remain completely functional and 
reliable for many more kilometers 
and days. This way, unnecessary 
downtimes and costs can be avoided.

The vision of 100% availability
The improved maintenance as the 
result of data means better asset uti-
lization – or in other words, achiev-
ing more with the existing trains. 
The catchword is highest availability. 
Through predictive service and 
maintenance supported with digital 

Digitally supported maintenance keeps 
Renfe’s fleet running punctually.

Maintenance is carried out by experts  
at Siemens’ Rail Service Center in Allach.

From the ground up: the Siemens  
site in Allach is traditionally  
a manufacturing base for trains.

Scan to find out more.

tools, nearly 99.9 percent availability 
can be guaranteed. In Thailand, the 
Bangkok Sky Train, an elevated rapid 
transit system, has been delivering 
100 percent availability in peak times 
for the last ten years. Dependable 
operation like this is particularly 
necessary because Bangkok Sky Train 
runs with no operational reserve in 
peak times.

The situation at Spanish National 
Railways (Renfe) is equally critical. 
An air route is the biggest competi-
tor for a high-speed connection 
between Madrid and Barcelona. The 
train takes two-and-a-half hours 
compared to a flight time of one 
hour and twenty minutes. Renfe 
promises train passengers a com-
plete refund of their paid fare if the 
train is delayed by 15 minutes or 
more. To guarantee this high level  
of reliability, Renfe entered into a 
joint venture with Siemens to take 
care of maintenance, and here too, 
data is collected and evaluated at  
the MDS. Over the course of around 
2,300 trips, only one noteworthy 
delay was recorded.

The promise of nearly 100 percent 
availability is a strong motivational 
factor in the Railjet pilot, as the Rail-
jet trains are currently available only 
93 percent of the time. “We’re con-
vinced that with the project we can 
keep customer satisfaction high with 
trains that are on the platform when 
they should be and that depart accord-
ing to schedule,” says Zwerger. If  
the experiences gained with Bangkok 
Sky Train and Renfe are any indica-
tion, the ÖBB pilot is sure to be a suc-
cess. “We expect the MDS data will 
help us in the future to make clear 
decisions and prognoses to aid our 
maintenance program,” says Zwerger 
from ÖBB. ÖBB is already in good 
company – with more set to join. 
Starting in 2018, Siemens will deliver 
82 trains for the Rhine-Ruhr-Express; 
the deal also comprises digitally sup-
ported maintenance for a period of 
32 years. And for Russian Railways 
RZD, an order for 240 regional trains 
by 2020 includes a 40-year contract 
for maintenance, also with the help 
of digital tools.

Text: Alexander Chavez
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remendous investments 
are needed to advance rail 
infrastructure. However, 

there are number of challenges, 
such as a lack of public funds, 
inefficient procurement frame-
works and project risk manage-
ment. Answers can be found by 
combining engineering with 
innovative financing solutions. 
To this end, Siemens Financial 
Services (SFS) collaborates  
closely with Siemens Mobility 
around the world to help finance 

large-scale mobility projects. In 
doing so we apply our expertise 
in the management and evalua-
tion of transport technology 
assets.

Successful projects include 
bringing 1,140 energy-efficient 
carriages to the Thameslink 
Rolling Stock Programme in Lon-
don with our tailored investor- 
friendly financing solution; 
enabling the first locomotive lea-
sing transaction of DB Schenker 
in Italy for eight Siemens Vectron 

DC-type locomotives; and pro- 
viding a long-term financing 
package for European Locomotive 
Leasing’s order of 50 Siemens 
Vectron locomotives.  

T

Financing the  
future of mobility

connect

Scan for more 
information on 
financing.
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Turkish Railways goes  
high speed 
On the outside jaunty cerulean and teal stripes  
on a white background, on the inside three  
distinct classes, a specially equipped galley and  
a rich offering of online entertainment. Turkish  
Railways takes a big step into the world of  
high-speed rail with the Velaro.  

Always prepared
Permanent availability is crucial, especially  
with systems-critical infrastructure. For those  
municipalities who want to be on the safe  
side when it comes to traffic systems,  
performance-based service contracts offer  
a particularly easy option.

100 years of the Trans- 
Siberian. All aboard!
Through taiga and tundra, over the Amur:  
100 years ago the Trans-Siberian first made  
its journey on all-Russian soil, thanks to  
divers and engineers.

Is flying really better?
On the high-speed route Halle/Leipzig–Erfurt,  
the ETCS train control system from Siemens  
allows for shorter headways while also  
ensuring the highest safety standards – with  
no need for conventional trackside signals.
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