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Marathon fitness
for the entire product life cycle,  
including mobile service teams and  
predictive maintenance. In this way,  
faults can be detected and corrected  
quickly – before they even have an effect.
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transmitted to the Siemens Rail Support Center in 
Erlangen. “There we have experts standing by 24/7 
to quickly analyze the received vehicle data, detect 
faults and work on solutions,” explains Emmelheinz. 
“In eight out of ten cases the train drivers can be 
assisted already over the phone.” This shows that 
modern IT systems have long since become a crucial 
factor in how efficiently and therefore how success-
fully a service team operates. 

These factors come to play particularly with mobile 
services. The Rail Support Center not only moni-
tors the connected systems using remote data 
transmission, it also supports the technicians work-
ing in the field. Using a headset camera, the so-
called Field Support Device, they establish an 
audio-visual link to their colleagues at the center, 
thus giving them a direct impression of the situation 
on site. Communication takes place via a secure 
Internet connection and the common Remote 
Service Platform (cRSP), a proven technology from 
Siemens.

For Emmelheinz, collecting and thoroughly 
analyzing this system data forms the basis for a 
service that sets new standards of quality: “We are 
able to carry out trend and pattern analyses of 
components and units, and derive information 
about their condition. This allows us to move from 
conventional maintenance, which reacts to mal-
functions, to predictive maintenance, which is 
entirely geared toward the actual condition of the 
rail system.” In other words, whereas mainte-
nance intervals were previously fixed according 
to legal or manufacturer requirements, in the 
future they can be matched to the actual needs of 
the technology with the help of intelligent sen-
sors and data systems.

“On-time monitoring and innovative diagnostic 
tools allow rail systems and their performance to 
be continuously monitored. If the indicated values 
are outside the normal range, we can take action 
right away – before a malfunction occurs.” In this 
way diagnostic systems can check the condition of 
wheel sets, drive components and air-conditioning 
systems. They also monitor energy consumption, 
for example for the opening and closing of the 
doors. Values that are outside a defined normal 
range may indicate a problem. If that is the case, 
the area in question is put on the top of the check-
list for the next maintenance appointment and 
checked thoroughly. 

The sensors also provide information on the 
degree of wear of components relevant to safety, 
such as brakes. In the future it will be possible to 

Spare parts the very  
next day

If a rail company wishes to manage  
its own maintenance services,  
Siemens ensures that parts are in 
regular supply. Since 2000, Siemens 
has managed the Rail Mail online 
spare parts catalog and continuously 
expanded this digital sales channel 
for its rail customers. Johannes 
Emmelheinz: “With our new Express 
Logistics service we can now react 
even more quickly to customers’ 
spare parts requirements. Even parts 
ordered late in the evening are dis-
patched directly from our World 
Distribution Center in Neu-Isenburg, 
Germany. Depending on the loca-
tion, the new part can be there by 
the very next morning.” 

Rail operators are under enormous economic 
pressure. All over the world a growing number 
of private competitors are taking on the tradi-

tional state rail companies. Train passengers are 
becoming more demanding too, simply switching 
to other forms of transport if it makes their journey 
more comfortable. As a result, the declared objec-
tive used to be to keep rail systems in operation at 
the lowest possible cost; nowadays greater appeal 
and corresponding technology upgrades are high 
on the agenda. 

Naturally, maintenance and modernization car-
ry their price tag, not to forget the precious time 
during which the vehicles cannot be deployed. 
“Operators can no longer afford to keep numerous 
replacement vehicles on standby for acute short
ages,” explains Johannes Emmelheinz, head of the 
Integrated Services business segment at Siemens 
Rail Systems. “There is a need for constant avail-
ability, which means that efficient maintenance is a 
critical factor for running a profitable rail business.” 
This is why private operators, in particular, are 
increasingly concentrating on their core business of 
transporting passengers and goods; maintenance 
and repair services, on the other hand, are out-
sourced to external service providers such as 
Siemens. “There are now around 3,500 Siemens 
Rail Services employees on duty at all hours of the 
day, all over the world,” says Emmelheinz. 

Remote diagnostic plays an important role here: if 
a vehicle breaks down during a journey, relevant 
environmental, operating and diagnosis data is 

Remote diagnosis

Mobile service

Predictive maintenance
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change brake pads precisely when they have worn 
down to a certain level, rather than after a fixed 
interval as a matter of routine, when the brakes may 
still be in very good or already in very poor condi-
tion. This process has already proven itself in the 
automotive industry – and for a rail system, too, 
predictive maintenance can also improve service 
lives and guarantee the high availability of a train 
fleet in the long term.

“Several rail customers have already opted for this 
new, efficient service procedure,” says Emmelheinz. 
“For instance, the locomotives of the Danish com-
pany Railion, the high-speed Velaro trains in Spain 
and the fleets of Desiro UK are already looked after 
by mobile service technicians as well as depots and 
maintenance facilities. The level of availability that 
can be attained is excellent.” And this is just the 
beginning. In the district of Metallostroy, St. Peters-
burg, Siemens operates one of the world’s most 
advanced train depots where it performs mainte-
nance on the Sapsan. These Velaro trains, named 
after the peregrine falcon, have connected the Rus-
sian capital Moscow with St. Petersburg since 
December 2009, and with the major city Nizhny 
Novgorod since July 2010. 

The diagnosis systems here check the condition 
of components such as wheel sets and sensors log 
error reports, even during operation. Detecting the 
sources of faults using trend and data analysis is 
also part of the daily routine. The Computerized 
Maintenance Management System (CMMS) is used 

for central planning, completion and monitoring of 
maintenance work. When trains come into the 
depot for servicing, monitors display the relevant 
instructions at the technicians’ workstations. Simi-
larly, the service teams can instantly log completed 
tasks using the touch-screen monitors or mobile 
end devices. All in all, this guarantees that operat-
ing procedures are optimized, faults are corrected 
efficiently and worn parts are replaced at the right 
time thanks to effective obsolescence management. 

“With our range of services we look after systems 
throughout the entire product life cycle,” says 
Emmelheinz in summary. “It starts with the tests 
and commissioning at the Wegberg-Wildenrath Test 
and Validation Center, includes corrective and 
preventative maintenance, Rail Life Support and 
replacement parts logistics, and helps to increase 
operational lifetimes through technical upgrades 
and modernization measures. In this way, we make 
an automatic link between servicing, sustainability 
und future viability.”  

Five-point program for improved service

Siemens’ service spectrum secures numerous key  
benefits for rail operators:

•  Reduced life-cycle costs
•  �Security of the technical equipment and of the  

passengers and goods being transported
•  Improved availability, quality and comfort
•  Optimized transport across national borders
•  Sustainability and future viability

Convinced customers

On the lookout with on-time monitoring: system diagnosis during operation.Mobile service: on site with a camera.

Data 
transmission

Remote  
data access

Mobile service Spare parts supply Depot service

Rail  
support 
center
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The postal service market is in transition. E-mails are replacing the  
classic letter, while the number of parcels being sent worldwide is  
on the rise and competition between postal services is intensifying.  
Using efficient automation systems, postal logistics experts remain 
flexible – and can save sending certain letters altogether.

Digitally 
sealed
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Machines that read addresses and rapidly 
sort letters have been around since the start 
of the 1960s. On May 31, 1965, the world’s 

first electronic mail-sorting machine went into 
operation at a post office in the town of Pforzheim, 
in southwest Germany. Of course, the technology 
was still in its infancy, and it required postal work-
ers to type in the postcode using a keyboard. The 
system then translated the figures into a machine-
readable fluorescent or black barcode, and sent the 
mail off in the right direction. 

Automatic mail sorting was initially limited to 
postcards and letters in small envelopes. Larger 
or thicker envelopes were not considered machin-
able, so they continued to be sorted manually 
until sorting machines for large envelopes, so-
called flats sorters, took over the job. Today high-
tech solutions using automatic feeders and address 
readers are the norm – and these systems continue 
to evolve at great speed: Siemens engineers have 
developed fundamentally new techniques in many 
areas of mail sorting and distribution over recent 
years. The result is that mail – whether flats, 
newspapers or parcels – can be delivered to its 
destination with a high degree of automation at 
every stage.

The first stage is preprocessing, where the various 
contents of mailboxes are assessed. This machine, 
known as the Culler Facer Canceller (CFC), has to 
meet the greatest variety of customer require-
ments. It can process mail in envelopes of up to C4 
format, weighing up to 300  grams. This means 
that, depending on the country, up to 90 percent of 
all flats collected from mailboxes can be processed 
automatically. 

The new CLSC 3004 color scanner facilitates the 
facing process, where letters are uniformly aligned, 
by delivering high-resolution scans of the complete 
front and rear side of all mail as color and grayscale 
images. The ACR (Advanced Color Recognizer) sys-
tem also recognizes postage stamps, meter marks 
and 2D codes with very high precision – a basic 
requirement for classifying mail and validating 
stamps. If automatic address readers or video cod-

ing systems are connected, the system can be 
expanded to perform additional functions, right up 
to the automatic forwarding of mail.

One provider intending to benefit from these 
new possibilities is the Danish postal service, Post 
Danmark, which processes around 11 million piec-
es of mail per day, sending them to 5.2 million cus-
tomers in 2.6  million households. According to 
various analyses, Post Danmark is today Europe’s 
fastest and most efficient postal service. From 2012 
onward, seven CFC 3004 preprocessing systems 
with integrated reading and video coding will pro-
cess a constant flow of large and small mail, saving 
time, manpower and space. The weighing modules, 
calibrated for precision up to two grams, also allow 

Big and small, thick and thin

Facing, processing, sorting Along with standard letters, modern preprocessing standards can 
handle mail up to the C4 format and weighing up to 300 grams.

Letter sorting at top speed: automatically and reliably.
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under-franked letters to be detected automatically. 
And because Post Danmark opted for the most 
advanced version, the mail is subsequently sorted 
into the precise order of the mail carrier’s route. 

Even for parcels, which vary greatly in format and 
thickness, there are automatic sorting systems 
such as the cross-belt sorter Variosort EXB 120. Its 
interconnected trolleys are fitted with a belt lying 
crossways to the direction of conveyance. As the 
parcels move forward, they can be diverted to the 
left or right at any moment. 

Romania’s FAN Courier relies on this technology 
for its new logistics hub in Bucharest. Its 324-meter-
long conveyor system sorts 9,000 parcels per hour, 
but it is designed with growth in mind and can han-

dle almost twice this amount. Incoming parcels are 
first loaded from the truck onto the conveyor sys-
tem, measured and weighed. An infeed conveyor 
then funnels them onto the sorter’s carrier strip; the 
barcode is read and the parcels are sorted according 
to their destinations. If a barcode is damaged or 
unreadable, an OCR system supports the process – 
thus attaining an efficiency rate of over 97 percent.

Bigger still: the Variosort system at what will be 
Asia’s largest express and logistics center, currently 
being built in Nanjing in the hinterland of Shanghai, 
may be the most extensive of its kind in the world. At 
the end of the project, which sees Siemens acting as 
integrator of the high-tech parcel hub, the trolleys 
will be traveling on multiple levels of the cross-belt 
sorter over a distance of around five kilometers, 
sorting parcel after parcel.

If postcards, letters and flats arrive mixed up with 
small packages, bundles and parcels, this is a case 
for the Multi Product Sorter (MPS). As well as regu-
lar items, it processes mail that could not previous-
ly be sorted automatically due to its size, thickness, 
stiffness or irregular shape. It can even cope with 
parcels weighing up to 20  kilos. In addition to  
the automatic feeder, it features up to two semi-
automatic inductions and up to nine direct feeders 
to transport mail to the sorter. Items are then eject-
ed in more than 150 directions. This immediately 
convinced the postal logistics experts in Singapore 
and India: the MPS is deployed alongside letter 
sorters in both countries to process the restmail.

Normally a barcode makes it clear where a parcel is 
headed – but there is a catch: so far no internation-
al standard has been adopted by all countries. 
Numerous different, country-specific barcode vari-
ations hinder cross-border deliveries or even make 
it impossible to feed parcels from one logistics 
chain into another. An elegant alternative is offered 
by fingerprint identification for parcel post, a pro-
cess that is already used to sort flats in the Open 
Mail Handling System.

Here the Siemens engineers have made use of a 
remarkable phenomenon: no two parcels look 
exactly the same, even if the addresses were applied 
by machines. The newly developed ARTid solution 
therefore works entirely on the basis of a parcel’s 
optical features. Camera systems take pictures of 
the parcels while the mail is being registered. This 
means the parcel can be clearly recognized by cam-
eras later in the process – with no need for a bar-
code. The major advantage is that the costly con-
version of barcodes is no longer necessary; the 
barriers between logistics flows disappear. 

And what about parcels?

From barcode to fingerprint

Whether thick or thin,  
the Multi Product Sorter  
processes all mail.

Different countries, different sorters

Parcel logistics: more efficiency thanks to fingerprint identification.
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Automation normally ends with the mail carriers: 
they sort the letters and flats into the order in 
which they will visit the streets, houses and mail-
boxes on their route and pack this mail into their 
bags. All of this takes time – a lot of time. However, 
for a while now it has been possible to supply mail 
carriers with trays packed in route order, where the 
letters have already been sorted into the sequence 
of the house mailboxes. This means that carriers 
standing in for colleagues who are sick or on vaca-
tion can quickly find their way around an unfamil-
iar delivery route. It is even possible to make a 
dynamic prediction of the carrier’s volume of mail. 

Because once a letter has been identified, all subse-
quent steps for its delivery can be foreseen – 
including when it will be received by a certain mail 
carrier. This information can be used to draw con-
clusions about the daily planning and develop opti-
mized sorting strategies. So even in postal logistics 
we can achieve efficiency right up to the front door – 
fully automatically.  

Trust-Ebox: physical and electronic mail merge 
into one

We are used to having mail delivered punctually on a daily 
basis. But people who are away a lot often come home to a 
mailbox crammed full of sales letters, brochures and other 
unwanted post. The Trust-Ebox from Siemens elegantly 
solves this problem by means of a reverse hybrid mail pro-
cess. This allows recipients to choose whether to receive 
their physical mail as normal or in digital form – if they want 
to receive it at all.
Siemens and Swiss Post, which has already experienced 
good results converting physical letters into electronic post 
and sending them by e-mail, are putting the process to the 
test with the Swiss Post Box. Customers who register for the 
service initially have their mail envelopes scanned and the 
image e-mailed to them by Swiss Post. The recipients can 
then decide, with the click of a mouse or the touch of a 
smartphone, whether to have the letters destroyed unread 
by the service provider; delivered to their home as usual;  
or opened by Swiss Post, scanned and e-mailed as PDF files.
The benefits for postal companies and postal service pro-
viders are clear: using the Siemens solution, they can be  
up to ten times more cost-effective than when using other 
comparable methods. What is more, the mail carriers need 
no longer be weighed down with mail that the recipients 
do not even want. Company mailrooms, meanwhile, are no 
longer required to manually sort and distribute the incom-
ing post that has been delivered digitally. 
And the recipients? Now they only get the physical post they 
really want – and they can read their electronic post on the 
screen of a computer or a mobile phone practically anywhere 
in the world.

The postal service of  
the future: only have  
your important mail 

delivered – on paper or 
electronically.

Postal logistics:  
efficiency right up 
to the doorstep.

Letters in route order
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