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“Plug and DRIVE — E-Mobility Pays Off” isn’t just the
title of this latest issue of ontrack, it’s an attitude. The
transformation toward electrified powertrains has
been underway for years. Whether in city buses and,
in the future, intercity buses, heavy-duty waste and
construction vehicles, ferries, offshore supply ships,
and countless rail vehicles — e-mobility is the mobility
of the future. And this is true not only due to envi-
ronmental and social reasons, but even more so for
financial reasons. As a systems manufacturer, we're
just as aware of them as we are of national frame-
work legislation being passed around the globe. In
China, the United States, and in Europe, the end

of fossil fuel-based combustion technology as a drive
solution has been ushered in by law.

In light of this fact, | believe that Voith Turbo’s sys-
tematic realignment towards the growth markets of
e-mobility puts us in a strong position. We are part of
the global transformation in energy production (think
wind turbines and their offshore installation, for ex-
ample) as well as mobility solutions on the road, rails,
and the water.

On the following pages, | invite you to learn more
about our e-mobility solutions such as the VEDS HD+
or our electric Voith Schneider Propeller. I’'m sure
you’ll be impressed. In addition, witness how we're
leading hydrogen technology into an innovative, prom-
ising future with our 700 bar storage system. And
recognize the special role we play in Europe with our
automatic coupler solution for rail freight transport,
because Voith has succeeded in setting a benchmark
with our CargoFlex.

Hopefully we’ll see each other in person at one
of the three leading trade shows for rail vehicles
(InnoTrans), heavy-duty vehicles (IAA Transportation),
and ships (SMM). | look forward to further in-depth
discussions and send you my warmest regards!

[T fearmn

Martin Wawra
Executive Vice President & CEO Voith Turbo Mobility
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The Voith Electrical Drive System (VEDS) HD+ is the company’s
first drive concept tailored to the special requirements of
electric-powered heavy-duty vehicles - such as long-haul trucks,
concrete mixers, or other construction vehicles.

Even conservative forecasts predict that by the
year 2030, the share of electric-powered HD
trucks —i.e., all commercial vehicle types with a
gross vehicle weight of more than 15 tons in
which one or more axles are powered — will stand
at between 35 and 40 percent in most regions

of the world. This is primarily due to the fact that
countries such as China, the United States,
Canada, and EU member states have already in-
troduced corresponding legislation. This polit-
ical framework is also underpinned by economic
considerations — since the passenger car in-
dustry will be investing around 25 billion euros in
research into state-of-the-art battery technol-
ogy in the coming years, it is safe to assume that
the cost of batteries will fall rapidly. Similarly, their
power density is likely to increase significantly.
This will ultimately make it economically viable to
use batteries in commercial vehicles. At the same
time, hydrogen will soon play an increasingly im-
portant role in this segment. Many experts believe
that by the end of this decade, it will likely be
cheaper to operate a high-performance e-truck
than a comparable vehicle with an internal com-
bustion engine.

At the present time, numerous manufacturers
are working on electric drive systems for this
segment. Yet these concepts are more or less tai-
lored to a specific use case and therefore
cannot be applied across the board to all vehicle

applications. Alexander Denk, Vice President
Product Management E-Mobility at Voith, explains
the reason for this: “A truck traveling many miles
on the highway with a load weighing several tons
needs to leverage vastly different levels of drive
power than, say, a garbage truck that repeatedly
stops and starts while traveling over a short
distance, but whose weight increases with each
stop.” In the world of internal combustion en-
gines, the solution to this problem is already well
established — a transmission sits between the
engine and the drive axle that regulates the amount
of power that gets put to the pavement. Electric
trucks currently lack such innovative plug-and-play

approaches. N

“Customers can put
together the ideal
configuration from more
than 40 variations.”

Alexander Denk
Vice President Product Management E-Mobility
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TRUCKS

And this is exactly where Voith’s new VEDS HD+
concept comes in. At its core is a new type of
automated four-speed EV transmission. The tech-
nical term for this is automated manual trans-
mission, or AMT for short. This transmission de-
sign combines maximum efficiency with the
best possible tractive force. In order to reduce
shifting times to less than the blink of an eye, Voith
has implemented a new smart actuator concept.
This changes gears in a fraction of a second,
ensuring that torque is applied to the wheels again
immediately after shifting. The result is a smooth-
er ride and excellent handling characteristics.

According to Denk, however, other aspects
proved more decisive in the choice of this specific
transmission system: “The patented coupling
structure of the completely newly developed AMT
makes it possible to achieve the highest levels
of efficiency and therefore directly increase the
vehicles’ range.” This is an important advantage
when starting up, for example: “The required
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amount of traction is available in every gear, re-
gardless of the load.” Municipal garbage trucks
are a prime example demonstrating how the
transmission works. The distance the trucks travel
between the individual garbage cans is short.
Again and again, the vehicle accelerates and then
has to brake again after a few feet. In the pro-
cess, the weight of the vehicle steadily increases.

The transmission developed by Voith makes
the right shifting profile available for every applica-
tion — reducing wear and tear on the powertrain
and minimizing energy consumption. It is de-
signed to operate highly efficiently, both with high
torque and at a high number of revolutions per
minute. This means that the transmission is also
designed for use over long distances and can
deliver sufficient power to the axles, even on steep
inclines. At the same time, this design ensures
that the transmission will work flawlessly for years
to come. This coupling structure is just one of
many patents in the VEDS HD+.

Since Voith traditionally sees itself as a sys-
tems supplier, the development team developed a
complete electric powertrain as part of the proj-
ect that, in addition to the aforementioned trans-
mission, also includes a new electric motor se-
ries in two power classes (with 330 kW and 390 kW
of peak power) as well as an innovative inverter.
The system can also be upgraded with an optional
retarder. The advantage is that all of the compo-
nents are perfectly compatible with each other. As
a complete package, the VEDS HD+ thus holds
the promise of ushering in a whole new level of ef-
ficiency in e-mobility for commercial vehicles.
Customers receive a drive system perfectly adapt-
ed to their requirements. “Our system features
a modular design that allows customers to select
from a range of different components. They can
put together the ideal configuration for them from
more than 40 possible variations,” explains Denk.

—

Scan the QR code to learn more
about the VEDS HD+!

#2
CONSTRUCTION

The challenge

VEHICLES

Significant differences between

load conditions; changing

road surfaces make traction difficult.
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This is enough to equip every single type of
HD truck on the market. In fact, the VEDS HD+
proves to be a particularly clever solution for vehi-
cles with more than one powered axle. These
include the aforementioned garbage trucks and
long-haul trucks, as well as off-road applications.

When selecting the power output of both
motor options, the focus was also on efficiency
aspects. “We see the Evo 390 being primarily used
for traditional heavy-duty applications with sig-
nificant intercity and highway use, as well as for
electric-powered long-distance buses. In the case
of the Evo 330, the focus is on conventional gar-
bage trucks and comparable applications in urban
areas with frequent stops and starts. When it
comes to both motors, we opted for an ultra-sta-
ble thermal design with a high level of continuous

10

Varying loads,
high range, high speeds,

consistent
performance oninclines

“All of our motors are built
for maximum
continuous performance.”

Alexander Denk
Vice President Product Management E-Mobility

ontrack N°06

“The inverter

offers the possibility
of additional

power classes.”

Alexander Denk
Vice President Product Management E-Mobility

output,” says Denk. This improves the thermody-
namic cycles. As a result, the motor doesn’t heat
up as much, even during prolonged use under
high load, which ultimately extends its service life
and allows it to achieve higher average speeds.

When developing the motor, the Voith team
also had one of e-mobility’s few problematic areas
in mind: rare earths. They are a crucial compo-
nent of numerous applications of our time, found
in everything from smartphones to wind turbines
—and are also used in electric motors. China is
the main source of these metals. “The coronavirus
pandemic showed us what happens when global
supply chains grind to a halt. To reduce these
dependencies, we’ve found a way to significantly
reduce the amount of rare earths in the VEDS
HD+,” Denk emphasizes.

The heart of the VEDS HD+ drive system —
the newly developed inverter — is also designed for
use in high-performance applications. Not only
can the innovative power electronics handle the
power of the two Evo motors, but also offer the
possibility of additional power classes. Directly
cooled power semiconductors maximize the pow-
er density. The inverter is also one of the first
drive concepts ever that meets the requirements
of ISO 21434 for automotive cybersecurity, which
came into force this year. The first internationally
applicable standard in this field is intended to pro-
tect vehicles from unauthorized modifications
and safeguard their functionality in an increasingly
connected world — by preventing external ac-
cess to electronically controlled driving and brak-
ing systems, for example. It goes without saying
that the VEDS HD+, like its HD and MD variants,
meets the requirements of ISO 26262 with ASIL C
(Automotive Functional Safety).

ontrack N°06

VEDS HD+

Perfectly
Compatible Modules

Transmission

Inverter




2 GO!

On-Board Hydrogen Storage
as a System Solution

Scan the QR code to
learn more about
the H, storage system!



Power Generation:
Renewable Energy

% 4 fem

Hydroelectric, wind, or solar
power make the production

of hydrogen sustainable — in other
words, green.

Electrolysis

-

Splitting water into Hp and
O makes energy easy
to store and therefore transport.

Storage

v

Hydrogen can be stored
for long periods without any
issues or losses.

Refueling

Hydrogen is as easy to
refuel as fossil fuels,

and hardly takes any
longer — a clear advantage
over batteries.
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tem and is currently in the process of developing it to production read-
iness. In addition to the advantages in terms of range, there is also
afinancial aspect, Seidel notes: “Experts believe that in terms of cost-
effectiveness, hydrogen will already outperform conventional diesel
systems in some applications by between 2025 and 2030.” With the
introduction of the VEDS HD+, Voith has also already launched an
electric drive system that can draw its power from both batteries and
fuel cells.

While the hydrogen storage system that Voith developed is al-
ready attracting a great deal of interest, there are still a few steps that
need to be taken before the company can officially roll out the sys-
tem. In the spring of 2022, for example, Voith began conducting the
first road tests on a test track, which was the first time the tank sys-
tems had been mounted on a truck. In the meantime, the company is
now busy preparing a 30-ton crawler excavator as a demonstration
vehicle. “We’re right on schedule. We’ll begin prototype deliveries for
the first vehicles in early 2023, and production will start at the
end of 2024,” Seidel emphasizes.

For the storage tank, Voith is using preimpregnated fibers known
as TowPregs. These offer significant functional as well as manufac-
turing advantages. In addition, Voith is producing the TowPregs itself.
With a view to the volatile supply chains that can slow down or even
prevent the industrial production of goods worldwide, this aspect rep-
resents an important advantage. “TowPreg technology allows us
to build the best tank in terms of function per cost and make ideal use
of the carbon fiber,” Seidel explains. The material is manufactured
using a special winding process that optimizes the wound layers and
thus makes higher Hy storage volumes possible without compro-
mising safety, even at high pressure levels in the tank. Seidel stresses,
however, that the H, system shouldn’t be reduced to the storage
tank alone: “Our customers receive a complete plug-and-drive sys-
tem from us. This means they can integrate the storage system
into their vehicle with minimal effort.” As a result, the system is de-
signed so that the refueling process runs smoothly under all con-
ditions and the entire storage tank can be refilled in less than ten min-
utes. That’s why Voith is focusing on the groundbreaking 700 bar
technology in order to maximize operating ranges despite limited in-
stallation space — and therefore, in combination with short refueling
times, cost-effectiveness for the operator.

The refueling process only takes about
ten minutes. A pressure of 700 bar makes long
ranges possible, even with a smaller tank.

minutes

™ 700

oF:1g
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Investments in transportation and vehicle infrastructure will pay off
in ten to fifteen years at the latest

The costs of consequential
damage due to flooding,
droughts, and forest fires are
also factored in.
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Investments in wind and solar power have increased fivefold worldwide
since 2005

Energy yield from offshore wind farms higher than onshore

China has invested

$135 billion in wind and solar
power since 2005.

The United States has
invested $85 billion,
Germany $29 billion.
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Hydrogen could become the key to the decarbonization strategy

“Offshore wind farms
will play an
essential role in the future
global energy supply.”

ontrack N°06
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“Offshore wind
farms are essential
to the global

energy supply”

Stefan Schafferhofer is Director Wind Energy at

Voith subsidiary ELIN Motors. In this interview,

he explains the importance of offshore wind power in the
global energy supply, what role ELIN currently plays

in this regard, and which synergies are being created by
bringing together ELIN’s and Voith’s expertise.

Stefan Schafferhofer
Director Wind Energy
Voith subsidiary ELIN Motors

ontrack N°06

What differentiates the construction of an offshore
wind farm from an onshore wind farm?

In essence, there are three main differences. On the one
hand, offshore wind turbines are much more powerful than
onshore turbines. In an onshore market, the typical tur-
bine currently has a capacity of 4 to 5 megawatts in Europe
and America, and around 3 megawatts in Asia. Offshore,
turbine output currently lies between 10 and 15 MW per tur-
bine. In addition, a large percentage of offshore turbines
currently in operation are gearless. Instead, they have a slow-
turning, very large, and very heavy generator. Onshore, on
the other hand, the majority of turbines are still equipped
with a high-speed drive train with a three-stage gearbox and
high-speed generator. And lastly, it goes without saying
that the corrosion protection requirements for offshore instal-
lations are generally higher than for those on land.

What role will offshore wind farms play in the future
global energy supply?

Due to their high turbine output combined with the mostly
favorable and more constant wind conditions at sea, offshore
wind farms will already play an essential role in the global
energy supply in the medium term. Apart from this, major tech-
nological advancements are already being achieved, espe-
cially with respect to large offshore turbines, which will make
offshore wind power even more competitive in the future.
One example would be floating foundations, which make it
possible to erect offshore wind turbines at even greater
ocean depths. Currently, offshore turbines are still firmly an-
chored to the seabed. This places severe constraints on

the maximum ocean depth at which turbines can be installed
and still be cost effective.

What is ELIN’s role in all of this?

ELIN supplied the first generators for offshore wind turbines
back in 2010. Currently, two of the three largest offshore
wind turbine manufacturers rely on main generator compo-
nents from ELIN. In some cases, we’re even a single-source
supplier! From today’s perspective, the percentage of
ELIN’s total revenue generated by the offshore wind market
will continue to increase massively in the coming years.

ontrack N°06

What synergies are being created by bringing together
ELIN’s and Voith’s expertise?

The collaboration between Voith and ELIN gives us the ability
to grow from being purely a component supplier to a com-
plete drivetrain supplier — and thus to become the key stra-
tegic partner for turbine OEMs.

What role does hydrogen play in offshore projects?

In principle, combining these two technologies results in the
ability to make surplus wind power available free of charge
for hydrogen production, ultimately achieving the function of
an efficient and largely carbon-neutral energy storage sys-
tem. In this context, however, it doesn’t matter whether the
wind turbine is located at sea or on land.

Let’s take a look into the near future: where will the in-
dustry be in 2030?

It’s likely that in 2030, the average capacity of newly installed
offshore turbines will already lie between 15 and 18 mega-
watts. In light of the climate targets, | continue to expect con-
tinuous and attractive market growth. Consolidation in

the wind market sector will continue. This ever greater con-
centration on a few large, multinational turbine manufacturers
and component suppliers will increase the mutual depen-
dencies between customers and suppliers. In this context,

| expect that Voith/ELIN will be one of the three most im-
portant suppliers of main components and drivetrains for the
global wind market worldwide.

Scan the QR code
for more info!
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Even the maximum deck width of 45 meters isn’t
enough to stow the massive rotor blades on

the Bold Tern without them protruding over the side.
The blades, which can be up to 100 meters long,

are one of the main components of modern wind tur-
bines. They’re made of fiber-reinforced plastics.

In most cases, glass or carbon fibers are used.
These materials offer excellent mechanical properties
at a relatively low weight. Yet at 25 tons and

more per blade, they’re nevertheless anything but
lightweight.
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Around the world, the demand for electricity is growing -
the greener, the better. In this context, offshore wind
farms occupy a key position. At the end of 2021, the
more than 10,300 wind turbines installed on the oceans
across the globe had a combined total capacity of
around 50 gigawatts — and this figure is growing rapidly.
The turbines are built by special wind turbine instal-
lation vessels like the Bold Tern operated by the Norwe-
gian shipping company Fred. Olsen Windcarrier.

To achieve the maximum precision required for this work
during positioning, the vessel is equipped with

three Voith Schneider Propellers — the most powerful the
company has ever supplied.

CLEAN
POWER
FROM
THE OCEAN

2

The Bold Tern and its identical sister ship, the Brave Tern,
are optimized for transporting massive offshore wind

turbines. The ship has more than 3,200 square meters of
open deck space, providing sufficient room to trans-
port components such as masts, rotors, or nacelles from
several turbines to the wind farm at the same time.

Each of the ships can carry more than 9,000 tons of car-
go and has room for up to 80 people (crew and pas-
sengers) in the 60 cabins. If necessary, additional
personnel or equipment can easily and safely come on
board thanks to the helideck at the bow.
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LD cabins
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— /N
9,000 80

tons loading crew and
capacity passengers

/! 3,600

square meters
of deck area

The Bold Tern can
securely stand in water up to
60 meters deep

The world’s first offshore wind farm, Vindeby,
was built off the Danish coast in 1991

and had a capacity of 450 kW. With a hub
height of 35 meters and a diameter of

also 35 meters, the turbine was tiny compa-
red to today’s turbines. Today, turbines

are taller than the Cologne Cathedral, whose
towers measure over 157 meters. With a
nameplate capacity of six megawatts,

they can theoretically supply 3,500 house-
holds with electricity all year round.

30

Modern wind
turbines are

157 meters
and higher.

Higher than the towers of
the Cologne Cathedral.
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The rotors of modern offshore wind turbines have a diameter

of more than 150 meters. The Bold Tern’s towering crane lifts them
directly to the nacelle at a dizzying height. Even though this

can only be carried out in a light breeze, precisely maneuvering the
individual rotor blades to within a few centimeters requires
extreme sensitivity and a great deal of experience. Otherwise, both
the turbine and the workers could be in serious danger. Soon,

the new turbine will be generating clean electricity from the power

of the wind, thereby making an important contribution to the
energy revolution. For the Bold Tern, it’s off to the next construction
site on the high seas.

More Climate-Friendly
Turbine Site Operations

To ensure that the installation, operation, and
maintenance of offshore wind farms will

be more climate-friendly in the future, Voith
is equipping the next generation of vessels
for wind turbine deployment (construc-

tion support operation vessels, abbreviated
CSOV) and maintenance (service opera-

tion vessels, abbreviated SOV) with the new
electric Voith Schneider Propeller (eVSP).
The propulsion system combines the tech-
nology of the VSP with the electrical ex-
pertise of the Voith Inline Thruster (VIT). Plans
exist to build more than a dozen of these
service operation vessels. The first of these
ships, the Edda Breeze operated by the
Norwegian shipping company Ostensjg, has
already left the shipyard. It is part of a fleet
of (C)SOVs currently under construction,
each powered by two eVSPs with 1,850 kW

each.
Scan the QR code to learn more
about the eVSP!
[
[
6

The precise installation of an offshore wind turbine, from the foundation to the tip of the rotor blade, 3
forms the basis for ideally transforming any type of wind into power - even in harsh climates. x
Even for the specialists on the Bold Tern, building these engineering marvels is a new challenge every
time. The process of installing the foundation of the structures makes use of the inherent weight
of the bases as well as ocean currents (such as the change of high and low tides). Above water, the With an output of 3,900 kW each,
Bold Tern’s crane allows it to work at a height of over 157.5 meters above the deck. the Bold Tern’s three VSPs are the most

powerful Voith has supplied to date.
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The name alone is already a good expla-
nation - a service for all manufacturer
brands offers maintenance and overhaul
work completely independent of a prod-
uct’s manufacturer. Voith is systematically
expanding this offering, and in doing so,
benefits from its comprehensive exper-
tise in the field of drive technology as well
as its extensive global service network.

BRA MetroRio

([ ] o
Metro trains Service:
Coupler overhaul

of @

™~n .

MetroRio trains are essential to
the city’s infrastructure.

The vehicles originally came from
a Chinese manufacturer.
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Colas Rail

Locomotives

[ ]
Service:
Wheel set overhaul

ov &

()}

It’s every vehicle’s turn at some point! Whether it’s
been damaged, wear parts need to be replaced,
or it’s just time for a routine inspection, a visit
to a service workshop is unavoidable. When it is
finally time, the customer’s expectations are really
quite simple: the vehicle needs to be back in
service as quickly as possible and not cause any
more problems for a long period of time. For an
operator of a rail vehicle fleet, this is critical to the
company’s survival. After all, stationary vehicles
always generate costs and a loss of revenue.
“Our customers usually have a variety of prod-
ucts from different manufacturers in use in their
vehicles,” says Andreas Kelterer, Director Global
All Brands Products at Voith. “Nevertheless,”
Kelterer continues, “operators always prefer to
have a single service provider that takes care
of the entire vehicle — regardless of who originally
manufactured the individual components.”
Voith’s service for all manufacturer brands stems
from this customer need. For a little over three
years now, the technology company has been sys-
tematically expanding this offering in its portfolio.
After all, the greater the number of different service
providers that have to take care of a vehicle, the
longer the costly downtimes.

ontrack N°06
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Voith is systemati-
cally expanding its manufacturer-
agnostic service concept.

“From the very beginning, we were convinced
of Voith’s ability to meet our requirements.
After all, Voith not only has a highly skilled ser-
vice team in Brazil, but is also a global
company with an excellent reputation in the
rail coupler segment.”

Glauco Bernardo
Manager for rail vehicles, MetroRio

Customers have long been aware of Voith’s excellent service quality
and comprehensive technical expertise. “Voith has been working with
many customers for years. So it’s understandable that they don’t want
to look for a new partner just because there isn’t any Voith technology
installed in their vehicles,” says Mario Gies, Vice President Service
for All Brands at Voith. The concept also benefits from Voith’s global ser-
vice network, which facilitates work at customer sites and helps cut
costs, as the service team only needs to travel a short distance, for exam-
ple —and is often much closer than some of its competitors.

All these aspects played a role in Voith being awarded the contract
to overhaul the couplers for the metro in the Brazilian metropolis of
Rio de Janeiro. Operator MetréRio’s fleet consists largely of trains made
by Chinese manufacturer CRRC. Rafael Mana, workshop coordinator
at MetroRio, recounts how this partnership with Voith began: “When we
were preparing for a general overhaul of our fleet in 2018, it became
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apparent that servicing the couplers would be And Voith has long since expanded its range of services beyond rail “Our experience as an established

extremely difficult and costly,” he explains. The vehicles alone — for some time now, the team has been workin .
PR SN eSS Y TS . © foar 9 systems and component supplier for
manufacturer’s specialists would have had to be on service products for the commercial vehicle sector, for example. . ) ] )
brought in from another country, which would “We plan to further expand our capabilities in this area,” says Gies, rail vehicles makes Voith an ideal
have led to increased costs and servicing times. with new ideas and approaches already in mind. service partner - regardless of which

So Mana’s team began exploring alternatives.
Among other people, Mana ended up speaking
with coworkers from Sao Paulo, who reported
on their positive experience with Voith. Voith Turbo
Brazil and Metr6Rio quickly entered into a pro-
ductive dialogue regarding the overhaul of these
couplers. “From the very beginning, we were
convinced of Voith’s ability to meet our require-
ments. After all, Voith not only has a highly skilled
service team in Brazil, but is also a global com-

pany with an excellent reputation in the rail coupler
segment,” adds Glauco Bernardo, manager for

rail vehicles at Metr6Rio. Voith’s first step was

to put together a kit with all the necessary spare DEU ODEG I

parts. The Voith team overhauled the couplers

manufacturer the vehicle is origi-
nally from.”

Mario Gies
Vice President Service for All Brands, Voith

Germany

CHN Shanghai Metro

° ° o
for a total of 64 trains and Metr6Rio was able to Four-part Service: Metro trains Service:
focus on its other activities. As part of the proj- commuter train  Truck overhaul Coupler overhaul

ect, Voith also provided theoretical and practical

training to MetroRio’s technical team, thus pav-

ing the way for long-term partnership. ;
“Our extensive service network is an important n@nﬁ @ i

foundation that gives us the ability to offer our

service for all manufacturer’s brands worldwide,”

emphasizes Gies. This network also makes it

easier to protect supply chains, which is.an

aspect that has become much more important in %9 @

recent years. Currently, for example, contracts

are in place with companies in France, Germany,

and China, where Voith Service is overhauling DEU H LB

third-party couplers from all manufacturer brands 5 .

for Line 9 of the Shanghai Metro. Animportant Low-floor Service:

side effect of this manufacturer-agnostic service multiple units Gear unit overhaul

concept is that it means Voith can also upgrade

components to meet the latest requirements, for

example with exhaust-optimized RailPacks.
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As part of this service concept, Ostdeutsche Eisenbahn GmbH A
Voith also upgrades compo- (ODEG,) currently operates o=
nents to meet the latest legal 50 trains on a total of 13 lines with +
requirements. a total route length of approxi-
mately 1,294 km.

Scan the QR code to
learn more about
Voith’s service for your fleet!
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D2E - Another
E-Alternative

Michael Dalhof
General manager of Stadtbus
Schwabisch Hall GmbH

Transdev operates the largest electric
bus fleet in Europe. What experience do you
have with the vehicles in regular service?
Until 2025, more than 5,000 e-buses will be
operated by Transdev in Europe,
currently there are around 2,000 e-buses at
more than 100 locations. We now operate
an industrial e-bus service. This term
illustrates our claim to offer regular transport
that is no longer inferior in any way to trans-
port with fossil fuel drives.

Why is Transdev now focusing on
retrofitting existing vehicles?

Only in Germany, Transdev operates more
than 3,000 buses. Some of these will
certainly be retired over the maximum possi-
ble technical service life, and alternatives
will have to be found for the others.

In the case of converted existing vehicles
(D2E), we are still in the advanced trial
phase. We will have to wait and see how the
market accepts these D2E buses.

How will the converted vehicles
be deployed?

In addition to the new vehicles, the vehicles
will also be used in industrial e-bus
traffic, i.e., both in regular service and as a
supplement during peak periods.

At Transdev, does e-mobility mean
battery-electric drive systems or does the
fuel cell also play a role in the plans?
Both technologies have different applica-
tions. We see the e-bus in urban traffic,
but in the intercity and coach sector, the
FCEV bus is certainly the better
alternative. That’s why we are already
following developments and implementing
pilot projects today.

“Modern diesel buses
almost always have suffi-
cient installation space
available for the drive and
storage system.”

Jurgen Berger

Or
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Scan the QR code to learn
more about the VEDS!
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The largest railroad yard in Europe is
located in Hamburg-Maschen.

The operator aims to make it more
efficient through digitalization.

1 Coupling

2 Switching
3 Braketest
4 Cartest

DIGITAL
ISC O
BETTER!

Climate change, traffic congestion,
carbon emissions —these issues require
solutions that can’t be put on the

back burner. European policymakers
have recognized the need for this

and, by passing the European Green
Deal, have adopted the roadmap to

a more sustainable EU economy. In this
context, the increased shift of freight
transport to rail presents a major oppor-
tunity. With the existing technology,
however, this project will never get off
the ground. This is why Germany’s
Federal Ministry for Digital and Transport
has initiated the EU’s DAC4EU program.
Its aim is to get European rail freight
transport fit for the 215t century by in-
troducing an innovative standardized
coupling system. After extensive trials,
the CargoFlex coupler from Voith
proved to be the most efficient solution.

Scan the QR code to learn more
about CargoFlex!



If you want to understand what’s wrong with rail freight
services in Europe, all you need to do is spend an afternoon
at Europe’s largest railroad yard in Maschen, Germany.

On an area equivalent to almost 400 soccer fields located
just outside of Hamburg, up to 3,500 freight cars are han-
dled here a day during peak times. Coupling and uncoupling
the individual cars is still mainly done by hand. This means
that there are two screw couplings on each car, which a yard
worker has to separate or connect manually. Together with
switching, brake testing, and inspecting the cars, preparing
a single train alone can take an entire shift.

“These processes have changed very little in the past
100 years,” emphasizes Niklas Weidert, Key Account Manager
Freight Couplers at Voith. In railroad circles, there’s a say-
ing that a truck has already reached its destination before a
freight train has even left the station.

The DACA4EU project has made it its mission to bring this
antiquated and dangerous process for railroad yard workers
into the 218t century. The abbreviation stands for Digital
Automatic Coupling for Europe. In addition to the standardized
automatic coupling system for around 450,000 freight
cars and some 20,000 locomotives, the new standard will
also digitize rail freight transport.

With a digital automatic coupler (DAC), when two cars
are being coupled, not only each of the car’s brake air lines,
but also their power and data lines are automatically con-
nected to each other. This is a radical improvement over the
current state of affairs. Today, a railroad yard worker has
to climb into the dangerous space between the cars and con-
nect the draw hooks, which can weigh up to 30 kilograms.
And they have to do this up to 100 times — per train. In windy
and cold weather, during the day and at night.

“DACs open up com-
pletely new ways
for operators to increase
safety for employees.”

< Niklas Weidert,
Key Account Manager Freight Couplers

“DACs open up completely new ways for operators to
increase safety for employees and significantly improve the
efficiency of transport operations,” Weidert emphasizes.

He cites automatic brake testing as an example: “In the future,
before a train departs, the system will show the engineer
whether each brake is functioning properly within a few
minutes on their control panel. Today, the yard worker some-
times has to walk the entire length of the train, to one end
and back, which takes a lot of time for a train 500 meters long.”

—

Freight trains are often
500 meters long.

Even at temperatures of
minus 40 degrees and halfa
meter of fresh snow, the
CargoFlex worked flawlessly.

The EU aims to transport 30%
of all goods by rail by 2030.
Today this figure stands at only 18%.



“This offers tremendous
potential for rail operators
and logistics companies.”

< Niklas Weidert,
Key Account Manager Freight Couplers

But the benefits of the DAC are really revealed when it
comes to maneuvering over the hump. Due to the considerable
amount of energy absorbed by the DAC and the resulting
reduction in acceleration when the cars collide, more sensitive
goods can be transported safely by rail — goods that up to
now have mostly only been transported by road. “This offers
tremendous potential for rail operators and logistics compa-
nies,” Weidert notes.

This undertaking is also supported by the EU. As part of
the European Green Deal, the EU has set itself the goal of
transporting at least 30 percent of all goods by rail from 2030
onward. Today, this figure stands at 18 percent.

Since the summer of 2021, the consortium of leading rail
operating companies and railroad car owners from Germany,
Austria, France, and Switzerland behind DAC4EU has
conducted numerous tests and studies. A wide variety of sys-
tems were available, such as the Scharfenberg coupler,
Schwab coupler, or the SA3 coupler, which is particularly
common in Eastern Europe. The testing program was identical
for each type of coupler.

These tests revealed that Voith’s CargoFlex, which is
based on the Scharfenberg system, significantly increases the
derailment safety of freight cars compared to previous solu-
tions. Coupling the power and data lines was carried out reli-
ably, without complex control and actuation. The CargoFlex
also performed exceptionally well in winter tests under
extreme weather conditions in Sweden, the Swiss mountains,
and in DB Cargo’s climate chamber in Minden, Germany.
Even at temperatures of minus 40 degrees Celsius and half
a meter of fresh snow, it worked perfectly thanks to tech-
nical modifications to the front of the coupler. In the end, the
CargoFlex was the only one to fulfill all of the “knockout
criteria,” and as such, the Scharfenberg system was select-
ed as the Europe-wide standard for rail freight transport.

Since the end of 2021, a demo train equipped with
Scharfenberg couplers from various manufacturers has been
traveling throughout Europe to test regional requirements in
real operation.

Unlike all the other automatic couplers being trialed, the
CargoFlex has already been tried and tested in the real
world — the Swiss company SBB Cargo has been using Voith
couplers in regular commercial operation on a daily basis
since May 2019.

Up to now, working between railcars
has been very dangerous.

The digital automatic coupler will
therefore also make railroad

yard workers’ everyday lives safer.

The CargoFlex coupler has been
used by SBB in regular
commercial operation since 2019.
Data communication systems

One4 coupler head

Energy absorption elements
Compressed air for braking
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In the coming years, many
thousands of locomotives and
freight cars will have to be
converted.

Incidentally, Voith already offers railcar operators a
simple and risk-free way to enter the world of automatic cou-
pling. By modifying the cars to be “DAC-ready,” the com-
pany is equipping existing freight cars with the CargoFlex’s
energy absorption system. Known as the draw gear, this
unit is located in the freight car’s standardized UIC 530 instal-
lation space, while the draw hook and buffers remain on the
vehicle. Later, these will be dismantled simultaneously
throughout Europe and the front part of the CargoFlex coupler
will be installed. This is the current plan outlined in the Euro-
pean DAC Delivery Program (EDDP).

“Intelligent trains are being
created that supply data on
a continuous basis.”

< Niklas Weidert,
Key Account Manager Freight Couplers

In the future, the couplers will transmit power as well as
data throughout the train. “As a result, a simple freight
car will not only become a smart car, but also part of a smart
train that continuously supplies data, controls and monitors
itself, and interacts with its environment,” says Weidert.

In addition to around 450,000 cars, 20,000 locomotives
also have to be prepared for automatic operation. Voith
has developed a hybrid solution for these that allows the use
of both conventional draw hooks as well as Scharfenberg
couplers. The hook will then be eliminated once and for all in
the year 2030, when all European freight trains will be equipped
with a Scharfenberg type digital automatic coupler.

EDDP

The European DAC Delivery Program (EDDP) is a
Europe-wide, open collaboration platform to

bring together rail companies from all sectors. The aim
is to make European rail freight transport sustain-

able and attractive through technological advances
and to drive the smooth as well as technically

and commercially viable Europe-wide conversion of
rail freight services.
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“E-mobility
IS the
mobility of the

future.






