
 

New braking systems and satellite navigation
to help more trains run on Europe's tracks
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Increasing the amount of trains on Europe's tracks to replace other
modes of transport could help reduce CO2 emissions and air pollution.
But fitting more trains requires a serious rethink of how trains brake and
could move across the track using cyber-secure radio and satellite
navigation.
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People are increasingly looking to rail as a safe and environmentally
friendly way to travel. Rail journeys can reduce travelers' emissions. For
instance, taking the train from Zurich to Milan, a 217km trip, instead of
flying saves around 103kg of CO2 emissions per passenger, according to
a Deutsche Welle analysis.

Passenger rail numbers in Europe were steadily growing for years before
national lockdown measures in early 2020. In Sweden, a new
word—"Tågskryt" ("train brag")—has entered the lexicon to describe
when people encourage others to take the train.

Train companies in Spain, France and Germany are already ordering
high-speed and cross-border trains to meet anticipated demand.
Unfortunately, it's not as simple as making more trains and putting them
on the tracks. Europe already has one of the longest and most dense
railway networks in the world, meaning that trains will need to find a
way to navigate the more crowded track safely.

Braking systems are a key aspect of this. More trains on a track means
it's crucial to ensure that the brake performance on each carriage is on
the same level and that the brakes don't wear out quickly, says Martin
Ertl, vice president of innovation at braking systems manufacturer Knorr-
Bremse in Germany.

Headways

"We have to reduce the headways (distance) between the trains without
compromising safety," he said. "That can only be done with a new set of
technologies." He is leading the company's involvement in Shift2Rail's 
PIVOT2 project, which is looking at ways to improve the shell and
undercarriage of trains.

Brakes are a logical candidate for an upgrade. Many modern train
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brakes, Ertl explains, are controlled by an air pipe running from the front
of the train to the air brakes of each carriage. The train driver can
increase the air pressure along the pipe to release the air brakes, and
decrease the pressure to activate the brakes.

Research shows this braking method has worked well since its
introduction in the 1860s, but still has some problems. For example, in
older systems it does not let the driver know if there is something wrong
with one of the brakes. And since the air moves through each carriage in
sequence the brakes are activated simultaneously but may react with
some latency. In combination with difficult friction conditions this
means while the carriages at the front may have a high deceleration rate,
the last carriage is hardly braking at all. This makes emergency braking
difficult.

His team is looking at ways to improve another type of braking
technology, one that uses electronics to make sure that train carriages
reliably have a consistent stopping distance, give permanent feedback,
and are longer-lasting than the types of brakes currently available.

Replacing air brakes with radio-controlled, electro-mechanical brakes
brings a lot of advantages, says Ertl. "We can significantly reduce the
complexity in the system and significantly reduce the weight on the
train," he said.

"With this new generation of brakes you have different sensor
technologies (on top), meaning you can get the data, and then compute it
already on the train," said Ertl. This data can then, for example, be
shared in advance with depots so they can better plan when to bring the
train in for maintenance.

Pneumatic
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While controlling brakes using an air pipe works well for air brakes,
controlling brakes using radio signals works best for modern electro-
mechanical pneumatic brakes. The project is also looking at new
additional systems that can offer better braking performance in wet or
slippery conditions.

The project has designed a prototype pneumatic brake whose brake pads
use lighter materials, different surface patterns to improve its grip, and
has fewer components. Early tests have shown these prototypes to be
16% lighter, reduce the braking distance by 40% and reduce wear by
55% compared to conventional brake pads on the market.

At the moment, the project is further testing the new pneumatic braking
technology. This includes testing the brakes in their Munich site in a
15-meter high, 760 ton test rig called ATLAS that can reach speeds up
to 350 km/h.

But making sure more trains can travel on the tracks requires more than
better brakes. If a train needs to brake suddenly, other trains using the
line need to know so they can avoid collisions. This means trains
typically travel along separate 'blocks' of the track at a time, with each
block length giving the train enough distance to brake before getting too
close to another.
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The problem, as Simon Chadwick of Siemens Mobility UK points out, is
that each block is spaced out so that long, heavy freight trains have
enough distance to brake. Lighter, shorter passenger trains need less
braking space, but still need to travel along these same fixed blocks.
According to one estimate a block can range from 500 meters to six
kilometers, depending on the type of train and its speed. This forces
trains with better braking to travel according to the worst-braking train
on the track.

"In traditional signaling, which is based on fixed blocks, the block
structure is hard coded into the railway," he explained.

This can be a waste of space, he says. That's why train companies are
looking at using "moving blocks" to separate trains. Instead of traveling
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along fixed lengths on a track, trains can communicate with each other
and calculate what distance they need to keep away from each other.

"It's no longer based just on the "worst-case" type of train," he said.
"You can have different types of trains."

In Shift2Rail's multi-stage project, X2Rail, his team is looking at how to
improve on-board signaling technology so that trains traveling in a
moving block can easily know each other's position.

This involves using standard markers along the track, plus radio
communication and satellite navigation systems on-board the train to tell
other trains and traffic managers where they are. This satellite and radio-
based information is faster to transmit and is more efficient than train
monitoring equipment installed directly on the tracks, says Chadwick.

Radio and satellite technology can also help if a carriage detaches from a
train since equipment on both the train and the carriage can send an
alert, whereas carriage-counting equipment installed on the track will
only detect the loss when the train reaches it.

Using satellite and radio technology on trains has benefits beyond
increasing capacity on railway lines, says Chadwick. It can potentially
reduce costs since less trackside train-detection equipment is needed,
and it's more reliable since the train is constantly sending updates about
its position.

Better train monitoring, he says, will be important for the nascent
European Train Control System (ETCS), a common set of rail
monitoring, signaling and safety systems—both trackside and on the
train—that is slowly being applied throughout Europe.

The previous phases of the X2RAIL project focused on designing ETCS
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satellite and radio technology to be installed on the trains. The current
phase, X2RAIL-5, is using computer models to analyze both the
cybersecurity of the equipment and see how it might behave in the real
world. For example, their models will analyze how when a train passes
through a section with a weak signal, other trains and the central train
monitoring system can still know where it is.

"The big issue behind all that is that if I'm (as a train driver) going to rely
totally on trains informing others of their location, they have to
understand how that's going to work," said Chadwick.

"The (ETCS) system has to keep track of all the trains, and has to keep
track of all the track status. Even if the train stopped talking to you, the
system has to remember." In other words, if there is a weak satellite
signal on a train, the central train monitoring system should be able to
use trackside monitoring equipment to compensate.

If their analyses indicate the technology will be successful, they hope
that the technology can become a standard throughout Europe. This will
be vital if the growing number of international train routes, such as 
OBB's NightJet service, is to continue.

Both projects are part of the Shift2Rail initiative, which aims to double
Europe's rail capacity and increase its reliability and service quality by
50%, all while halving life-cycle costs. This is a goal that Ertl believes
needs to happen if Europe is to transform into a more sustainable
society.

"I do see that there is a growing demand globally for a sustainable way of
transporting a high number of people," he said. "There is no other way in
my view than having rail as a backbone of a sustainable means of
transportation."

7/8

https://cordis.europa.eu/project/id/101014520
https://company.sbb.ch/en/media/media-relations/press-releases/detail.html/2020/9/1509-1
https://shift2rail.org/about-shift2rail/


 

Provided by Horizon: The EU Research & Innovation Magazine

Citation: New braking systems and satellite navigation to help more trains run on Europe's tracks
(2021, August 10) retrieved 20 March 2024 from https://techxplore.com/news/2021-08-satellite-
europe-tracks.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

8/8

https://techxplore.com/news/2021-08-satellite-europe-tracks.html
https://techxplore.com/news/2021-08-satellite-europe-tracks.html
http://www.tcpdf.org

