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Every year, OBB saves

the climate 1.1 million
tonnes of CO, through
transporting goods by rail
and 2.4 million tonnes of
CO, through transporting
passengers by rail. In
total, that's 3.5 million
tonnes of CO,. A forest the
size of Vorarlberg would
need to be planted to
capture this amount.

of CO, emissions
saved through
OBB's rail transport
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The railways are part of the solution. The fight against climate change is one of the
greatest challenges of our time. One of the key questions is: How do we achieve the climate
revolution in the area of transport? One thing is clear: The transport sector has to make a
substantial contribution in order for Austria to reach its climate protection targets. In fact, this
sector — excluding international air traffic — currently causes around 29 percent of Austria’s
total greenhouse gas (GHG) emissions. About 99 percent of this comes from road traffic. The
lever is therefore big: With the right measures, transport sector emissions can also be reduced
quickly and significantly.

OBB alone currently saves around 3.5 million tonnes of GHG emissions from entering the environment

each year with its rail transport services. A doubling of OBB's performance and that of the other

domestic railway companies would deliver almost 50 percent of the current shortfall of around 8 million
tonnes in order to reach Austria’s commitment to cutting emissions in the transport sector. However,

in order to actually create this — visionary but feasible — modal shift to rail, the railway companies need
better overall conditions in which to operate. At the present time, competition between the individual
modes of transport is often unfair. The problems start with unequal tax treatment, continue with massive
support for fossil forms of mobility and end with the lack of true-cost pricing across all modes

of transport. Legislators must provide clarity in these areas. >



OBB Climate Protection Strategy 2030

At the present time,
competition between
the individual modes of

Climate-friendly mobility for the future transport is frequently unfair
Of course, the railway companies also have to . . ’
do their part to achieve the Austrian climate Legislators must provide
targets. OBB is doing so with an ambitious Clarity in thlS area.

climate protection strategy. We want to and

will significantly increase capacity with new

technologies in the area of controlling and operational management as well as with more powerful
vehicles. And the rapid electrification of further railway lines, the increased use of renewable energies,
the increase in energy efficiency and the use of alternative propulsion technologies will additionally
make transport by rail and bus more attractive. Two further important levers for the modal shift from
road and air transport to rail are improvements in quality and the simplification of access to rail and
bus services. Well trained and motivated employees are one of the main prerequisites for this. We are
therefore investing massively in training and development measures and offering interested people the
possibility to actively help shape the climate-friendly mobility of the future.

Austria has been a leading railway nation for decades

Back in the days of the monarchy, the expansion of the railways brought people together and facilitated
a successful economy. Groundbreaking lines such as the Semmeringbahn, the first railway line to cross
the Alps, made Austria a leading railway nation many decades ago. We retain this position to this

day. Our claim for the years that lie ahead of us should be similar. Climate protection — and the same
naturally also applies to the transport sector — represents an enormous opportunity for growth. The
Austrian rail industry is already a world leader in many areas today. Through innovations and the further
development of technologies in the rail sector, Austrian companies could further expand their strong
position in the future-orientated area of the railways. Austrian railway companies — above all OBB —
continue to stand ready as strong partners and provide the domestic market in which future patents for
the world market can be jointly developed and tested.

In any event, OBB will do everything it can as one of the biggest companies in the Republic of Austria

to ensure that Austria delivers on its climate protection commitments. In this sense, we are partners of
legislators and partners of the economy. Above all, we are partners of the people in our country, and are
committed to them as Austria’s biggest climate protection company.

Ing. Mag. (FH) Andreas Mattha Mag. Arnold Schiefer
Chairman of the Board of Management, Member of the Board of Management,
OBB-Holding AG 0OBB-Holding AG
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THE COVER. Twelve apprentices from the OBB
training workshops in Vienna took part in the
“Fridays for Future” demonstration in Vienna on
29 November 2019. We were there with them.
The cover photo was taken at the event.
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About this report

Climate protection is a central topic of
current socio-political discussions — globally,
in Europe and in Austria. There is much
discussion about a new way of thinking and
acting, about challenges and opportunities
for growth, about strategic objectives for
a decarbonised society, about the topic of
achieving defined or new CO, targets, and
about possible potentials for doing so.

As Austria’s biggest climate protection
company, OBB is going one step further. For
the first time, this report on the OBB Climate
Protection Strategy describes the ambitious
objectives for reducing the greenhouse gas
(GHG) emissions of OBB by 2030 and for the
period from 2040 to 2050, and above all the
commitment to climate-neutral mobility by
means of six key levers. OBB wants to draw
attention to the additional potential
GHG savings of rail and bus - to make
an offer, so to speak. For each lever of

the OBB Climate Protection Strategy 2030, a
maximum potential for saving GHG emissions
is indicated; corresponding measures of OBB
and subsidies are also described. Suitable
overall conditions are needed to leverage all
these potentials.

Information on further developments of
the OBB Climate Protection Strategy will be
provided on a regular basis in OBB Climate
Protection Reports.

DIGITAL. You can find the report on the
Climate Protection Strategy 2030 online as
a PDF at: konzern.oebb.at/ksb2019en
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The Climate 1s Changin

FUTURE. There is no longer any doubt that we humans are
causing today’s climate change. It is now our great challenge

and responsibility to reverse it.

ur planet’s climate has, in fact, always changed.
O Yet the extent and speed at which the climate
has changed since the Industrial Revolution
gives pause for thought.
Fossil fuels such as coal, gas and oil have been used
as sources of energy around the world for a good
200 years. The consequences: levels of greenhouses
gases in the atmosphere have risen dramatically, as has
the temperature of the earth’s surface — currently by
an average of 0.8 degrees Celsius. That is more than
enough to push the earth’s sensitive equilibrium out
of balance. Rapid and committed action is needed to
prevent the warming from getting any worse.
Nobody can predict with any certainty what lies ahead
of us. Climate researchers make forecasts on the basis
of past data. The following scenarios are possible and
probable: the seasons will change. Winter is begin-
ning later and ending earlier. In some places, summer

Rapid and committed action is needed
to prevent the warming from getting

any worse.

heatwaves will become more frequent. The ice at the
poles will melt, glaciers will disappear — sea levels will
rise. The oceans will warm, more water will evaporate.
This will further increase the greenhouse effect. What's
more, warmer air can hold more moisture. It will rain
more and extreme weather events such as heavy rain-
fall, periods of drought, storms, etc. will increase.

New thinking,

new action

Can climate change caused by humans be slowed
down, stopped or even reversed? The basic prerequi-
site for this is a new way of thinking and acting across
many different areas of our lives. It is about the planet
we share, which requires global, concerted action —
another big challenge in itself. The United Nations have
been concerned about our climate for many decades.
At climate conferences, policy-makers have therefore
discussed setting clear limits on the
global warming caused by humans.
The so-called “2-degree target”
was adopted at the climate confer-
ence in Paris in 2015. Since then, >
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however, it has become clear that an average warming
of 1.5 degree Celsius should not be exceeded. Every
country should make its contribution to this and, for
example, to using more renewable energies such as
solar energy, wind power and hydropower. Whether
these measures will suffice remains to be seen. Some
researchers even fear that the average temperature will
rise by 5 degrees Celsius or more by the year 2100.

Austria's

commitments

For the second Kyoto commitment period covering
2013 to 2020, Austria also supports the goal of the EU
Climate and Energy Package (CARE) to reduce green-
house gas emissions by a total of 20 percent compared
to the level of 1990. Austria is required to reduce the
greenhouse gas emissions caused by the sectors not
covered by emissions trading (e. g. transport, buildings,
agriculture) by 16 percent by 2020 compared to 2005
levels. The action plans aimed at this target are created
in accordance with the Climate Protection Act (KSG).
This act also defines the target paths for the maximum
quantities of greenhouse gas emissions per sector in
the period from 2013 to 2020.

The European Union has now also defined the next
target stage up to the year 2030. The emissions
caused by greenhouse gases should reduced by at
least 40 percent compared to 1990 levels, the propor-
tion of renewable energies increased to 32 percent of
end consumption, and energy efficiency improved by
32.5 percent.

The climate target of minus 40 percent is in turn
divided between the areas of emissions trading and
non-emissions trading. In emissions trading, the

It is about the planet we share, which
requires global, concerted action —

another big challenge in itself.

GREEN. In order to achieve the ambitious EU and national targets, the federal

greenhouse gas emissions must be reduced by 43 per-
cent over 2005 levels by 2030, in other sectors by

30 percent. In terms of “effort sharing” (the sharing of
the burden within the EU), Austria is considered to be
a country with a high level of income and must thus
meet a target of minus 36 percent.

In order to achieve the ambitious EU and national tar-
gets, the federal government has created an Austrian
climate and energy strategy (#mission2030), which
was adopted at the end of May 2018. This strategy
contains the defined targets for Austria as well as the
corresponding measures for achieving these targets. In
the coming years, 12 flagship projects in the areas of
mobility, buildings and heat, energy economy, research
and innovation, bio-economy and green finance as well
as in the area of communication and education will be
implemented together with the federal provinces.

A comprehensive discussion process for creating the
Austrian National Energy and Climate Plan (NEKP) was
initiated in summer 2018 in collaboration with the
federal provinces. This plan was initially presented in
draft form to the European Commission at the end of
2018. The political coordination of
the final plan will take place by the
end of 2019 within the scope of
the Governance Regulation on the
Energy Union.



government has created a climate and energy strategy (#mission2030)

Austrian Climate and Energy Strategy
(#mission2030) and the targets

for the transport sector

Austria has set itself ambitious targets in matters of
climate and environmental protection with the aim

of becoming an international pioneer on the way to

a climate-friendly future. #mission2030, the Austrian
climate and energy strategy, is the starting shot for the
end of the fossil age. The central goal for 2030 is to
reduce greenhouse gas emissions by 36 percent over
2005 levels and to generate 100 percent of Austrian
electricity from renewable sources of energy. The recipe
for success: a sustainable combination of aware-
ness-raising measures, the efficient use of renewable
energies and the targeted support of innovative envi-
ronmental technologies.

The objective in detail: by 2030, Austria wants to
reduce its greenhouse gas emissions by 36 percent
over 2005 levels. In 2016, Austrian greenhouse gas
emissions in the areas not covered by the EU’s emis-
sions trading scheme amounted to around 50.6 million
tonnes of CO, equivalent. The target for 2030 is about
36.4 million tonnes of CO, equivalent, which means a
reduction of around 28 percent. All sectors outside the
EU’s emission trading scheme should make a contribu-
tion to reaching the target. The focus is on the sectors
of transport and buildings, which have the biggest

An overview of the main global
climate protection agreements

AGREEMENT. The climate is changing. Work to find
a global consensus has been ongoing for decades.
The most important agreements

Climate Framework Convention

The United Nations Framework Convention on Climate Change,
UNFCCC, was signed by almost every country in the world in 1992
as an international climate protection agreement.

Kyoto Protocol

The Kyoto Protocol, which for the first time set out binding GHG
reduction targets for industrialised countries under international
law, came into force in 2005. The corresponding target of the EU:
to reduce greenhouse gas emissions by 8 percent. The first Kyoto
commitment period ended on 31 December 2012; an agreement
on a second Kyoto period was achieved at COP18/CMP8 in Doha
in 2012 (period 2013-2020). The agreed reduction for the EU and
its member states amounts of 20 percent compared to 1990. This
commitment is in line with the already existing 2020 climate and
energy package.

Paris Agreement 2015

The Paris Agreement, which was adopted in December 2015 at
COP21 in Paris, defines the long-term, 2-degree target for the first
time in an international treaty. It came into force on 4 November
2016, as more than 55 contracting parties which cause at least
55 percent of the global of greenhouse gas emissions, ratified

the agreement. In contrast to the Kyoto Protocol, this new treaty
encompasses not only industrialised but also emerging and de-
veloping countries, in order to take account of the change in the
global distribution of greenhouse gas emissions. Global efforts to
decarbonise should lead to “net zero emissions” by the second half
of this century.

Katowice Rulebook 2018

To further shape the Paris Agreement, the so-called implementa-
tion rulebook (a rulebook supported by all member states) was
adopted at COP24 in the Polish city of Katowice

(2-15 December 2018).
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potential for reductions. The target reduction should
be achieved through measures in Austria and thus
represent an important step towards decarbonisation.
With a share of 29 percent of total emissions (incl.
emissions trading), transport is currently one of the
sectors with the most emissions. Achieving the overall
target by 2030 will require a reduction in emissions
to around 15.7 million tonnes of CO, equivalent (a
current shortfall of around 8 million tonnes of CO,).
Austria could therefore position itself as a pioneer in
electric mobility and in alternative means of propul-
sion, and lobby strongly at federal and provincial level
for a further expansion of public transport. A path
will also be taken that is compatible with the goal of
fossil-free mobility as established in the government’s
programme.

Proportions of greenhouse gas emissions 2017

Waste management  Fluorinated gases

3% 3%

Agriculture
10%

\|

Energy and
industry — ET
Buildings 37%
10%
Transport

Energy and industry —
non-ET
8%

29%

TRANSPORT is currently one of the sectors with the highest
emissions, accounting for 29 percent of total emissions
(source: Federal Environment Agency 2019)

land in Austria) as well as mobile military equipment.
Important note: the emissions of international air trans-

port are not included in these calculations.
Greenhouse gas emissions
in the transport sector
The transport sector causes around 24 million tonnes
of greenhouse gas emissions. The main emitter is
road traffic, which accounts for about 99 percent of
the greenhouse gas emissions of the entire transport
sector. The national greenhouse gas emissions in trans-
port amount to approx. 29 percent and are composed
as follows: around 18 percentage points are caused by
passenger transport on the road (cars, buses, mopeds,
motorcycles), around 10 percent points of which by
road freight transport. The remaining percentage
points of the greenhouse gas emissions of the transport
sector are distributed between rail, ship and national
air transport (caution: only flights that depart from and

The transport sector causes around

24 million tonnes of greenhouse gas
emissions. The main emitter is road traffic
with about 99 percent.



Climate protection
is defining a new zeitgeist

THE CHANGE is coming — whether you want it or not. Clear words
from Greta Thunberg at the UN Climate Conference in New York

The “Fridays for Future” demon-
strations started by Greta Thun-
berg have developed into global
movements. Many scientists as
well as artists and actors — above
all Arnold Schwarzenegger — are
supporting the fight against climate
change. Even if some people refuse
to believe it, climate protection

has become an important top-

ic and is also developing a new
zeitgeist. Loosely based on Arnold
Schwarzenegger’s statement “Ac-
tion”, it is about doing something
yourself, to get involved now.
Whether at work or in private —
climate protection is an issue. This
applies above all in the transport

sector too — not only with regard to
daily mobility but also when taking
that well-deserved holiday. How
we get from A to B has suddenly
become interesting.

Questioning

one’s own actions
Sometimes, behaviour that harms
the environment even becomes an
issue amongst friends or within the
family. “Flygskam”, or “flight-sham-
ing” is a behaviour that has become
visibly established, above all in the
Scandinavian countries. The trend
is moving clearly in the direction

of sustainable travel — where the
railways have the edge. The CO,

footprint is also being visibly
questioned in other sectors of daily
life — regardless of whether in food,
packaging, production process or
services.

Climate protection

is an issue

Awareness-raising and the ex-
change of opinions on the issue of
climate change have also reached
remarkable proportions. Apart
from global climate conferences,
there is a boom in discussion and
award ceremonies, conferences
and events. Austria’s biggest
international climate protection
conference is the “R20 Austrian
World Summit”. Leading politicians,
companies, representatives of

civil society, start-ups, players from
regions and cities as well as experts
come together to strengthen
partnerships, swap experiences and
ideas and in doing so get sustain-
able climate protection projects on
the rails more quickly. Talking of
“rails”: OBB has, of course, already
been a partner of the “Austrian
World Summit” for many years and
advocates climate-friendly railways.
Even Greta Thunberg and her team
travelled by climate-friendly train in
2019 and were driven from Vienna
main station to the hotel in electric
cars from OBB's Rail&Drive fleet.
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CO,-NEUTRAL OBB MOBILITY SECTOR AS THE FIRST STEP

The OBB Climate Protec

~2.4 mil. t —

maximum additional greenhouse
gas savings potential
annually from 2030 as a result
of the OBB Climate Protection
Strategy




tion Strategy 2030

Our ambitions

cumaTe neuTrALITY. OBB has set itself big targets with its
Climate Protection Strategy:

+ CO,-neutral OBB mobility sector by 2030
(Scope 1&2 — excl. buildings)

» Complete CO, neutrality 2040 to 2050
(Scope 1, 2&3 in full)

e Modal shift by making the system more attractive
and adding more capacity (innovation/technology)
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Mobility with

responsibility

GrReeEN 6BB. OBB is already making an
important contribution to protecting the
climate. This is a contribution it wants

to massively increase. The OBB Climate
Protection Strategy 2030 defines six central
levers for making this possible.

I
BB is Austria’s biggest climate protection
O company. Through its transport services
with rail and bus, it prevented around
4.1 million tonnes of greenhouse gas emissions
from being released into Austria’s environment
in 2017. If all the people and goods carried by OBB
in 2017 had covered the same distance in cars and
lorries, that would have meant an additional 4.1 mil-
lion tonnes of CO, being released into Austria’s
environment. This clearly shows that OBB is making
a not inconsiderable contribution to protecting the
climate in Austria with its mobility services. But it's still
nowhere near enough. In order for Austria to reach its
promised climate protection targets, a further 8 million
or tonnes of CO, will have to be saved by 2030 in the
transport sector alone.

‘It's better to invest in expanding the
railways and public transport than to

make high compensation payments.”
HERBERT MINARIK, OBB-HOLDING AG

GREEN. Recapturing the CO, saved by the mobility services of OBB would

So if OBB were to double its transport services by
2030, half of the difference needed to achieve the tar-
get would be covered by the Austrian mobility sector.
What looks so simple at first glance requires a plethora
of measures and, of course, investments — for example,
in infrastructure, rolling stock, technology and

much more besides.

Better to invest

than compensate

In other words, there will be costs incurred. However,
not investing will probably cost considerably more.

If Austria fails to reach its CO, targets, many experts
believe it will be faced with compensation payments
running to several billion euros. If we do absolutely
nothing, CO, emissions will certainly not get any less
by 2030. “So it's better to invest in
expanding the railways and public
transport than to make high com-
pensation payments,” says Herbert
Minarik, Climate Protection Officer
at OBB.

Investing in rail and bus creates the



require a forest bigger than Vorarlberg

realistic chance of being able to save a large quantity
of CO, emissions in the mobility sector. And, an invest-
ment in the railways also has the positive additional
effect of being an investment in Austria’s economy.
Professionally recognised studies have since impres-
sively demonstrated this. Of the 8 billion euros of value
creation in the area of public transport (rail and trans-
port companies), around 5 billion euros are already
generated by the services and investments of OBB.

Investments in the railways

benefit climate protection.

But apart from the additional value added, the central
issue is this: each investment in the expansion of the
railways and public transport benefits our climate.

As the backbone of climate-friendly mobility, OBB is
conscious of its special responsibility for future genera-
tions. Creating sustainable values and “thinking togeth-
er” about the environment and economic efficiency is
the central approach.

To this end, OBB has set itself highly ambitious tar-
gets with its climate protection strategy: the mobility
sector of OBB should be CO, neutral by 2030 and

The background to the
OBB Climate Protection Strategy

SUPPORTIVE. Accompanying aspects support
OBB's contribution to climate protection.

For the OBB Climate Protection Strategy to have optimal effect,
accompanying aspects are just as important as the general objec-
tives and the six central levers. The following involved topics, when
optimally coordinated, will have a supportive effect on the further
implementation of the Climate Protection Strategy:

Legal developments/basic conditions

Financing/funding

Research and development (innovation)
Procurement/purchasing

Lobbying

Cooperation (e.g. with NGOs)

Communication (internal and external)/Marketing

Adjustments to climate change (esp. infrastructure, vehicles)

that of the entire company by 2040/50. The climate
protection strategy defines the key issues as the first
phase on the journey to 2040/50 and focuses on six
central levers.

Electrification. 73 percent of the railway lines are cur-
rently electrified. The degree of electrification should
be raised to 85 percent by 2030 and to 89 percent by
2035 by means of a multi-stage electrification strategy.

Alternative drives for rail. Over 90 percent of OBB's
transport services are already operated by rail with
electric traction. In the case of branch lines where elec-
trification does not make sense for economic reasons,
the diesel fleet should be replaced. The development of
alternative drive technologies will be accelerated for this.

Alternative drives for road. Alternative drive tech-
nologies will also be advanced in OBB's road transport
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sector, at OBB Postbus GmbH and for internal trans-
port. It is therefore intended to convert the OBB Post-
bus fleet in stages to electric and hydrogen buses.

Renewable energies. Since July 2018, the electrici-

ty for OBB's trains has come entirely from sources of
renewable energy — since 2019, so has the three-phase
electricity for operational facilities such as buildings,
workshops and points heating systems. The electricity
obtained from renewable energies is the central pillar
for the climate advantages of OBB. However, it must be
remembered that the costs of renewable energies will
rise. To continue being able to act independently in the
market in the future, OBB should further increase its
own production of electricity from renewable sources
of energy.

Energy efficiency. Energy that is not used saves
money and CO,. Apart from optimising the operational
management of trains, another key aspect of saving
energy involves the Austrian locations of OBB. The key-
words here are: building refurbishment, LED lighting,
etc.

Modal shift. Modal shift is the central driver and lever
of the OBB Climate Protection Strategy. The task is this:
how can we shift traffic from air and road to rail? What
has to be done to make the conversion attractive, and
what are the prerequisites for being able to cope with
future capacities?

OBB cannot achieve its goal alone.
Suitable basic conditic_J_ns are essential
for the success of the OBB Climate

Protection Strategy 2030.

OBB greenhouse gas emissions are falling

Planned development of the entire greenhouse gas emissions

of OBB's transport sector in Austria (values in tonnes of CO,eq)*
400,000
350,000
300,000
250,000 .

N Scope 1 & 2 excl. buildings

200,000
150,000 s
100,000 Sess

50,000 S

0

2016 2018 2020 2022 2024 2026 2028

<

2030

< >
Electrification
+ alternative drives for rail/road

Traction current:
100% renewable energy

Additional potentials for saving CO,
through the OBB Climate Protection
Strategy

As described above, OBB saves Austria about 4.1 mil-
lion tonnes of greenhouse gas emissions every year
with its current transport services. The six levers of
the OBB Climate Protection Strategy give rise to new,
additionally calculated potentials for saving CO, which
are supported by the Federal Environment Agency. But
how high are these?

Should the measures of the six levers be fully
effective and deliver the intended effects, the OBB
Climate Protection Strategy could additionally
prevent the emission of up to 2.4 million tonnes
of greenhouse gases.

The central levers of the OBB Climate Protection
Strategy are described in detail on the following pages
with an indication of the respective potential for saving
greenhouse gas emissions and with important support-
ing initiatives and measures.

Of course, OBB cannot do this alone. Therefore, for
each lever, requirements are also
listed for the important prereg-
uisites/necessities which will be
critical for actually being able to
achieve the ambitious savings of
greenhouse gas emissions —

>
>



The savings potential is rising

Greenhouse gas savings potential through modal shift
(rail & bus, values in millions of tonnes of CO,eq)*

7
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+ Technology
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Additional greenhouse gas savings potential through
modal shifting until 2030: 0.9-1.9 million tonnes

and perhaps even more.

This publication on the OBB Climate Protection Strat-
egy is the starting shot for further regular reports on
the topic of climate. In the future, OBB will publish

a climate protection report every two years in order
to inform readers about progress and developments
regarding the OBB Climate Protection Strategy.

* CO, equivalents are a unit of measurement for standardising
the effect of different greenhouse gases on the climate. In ad-
dition to the familiar greenhouse gas of carbon dioxide (CO,),
there are further greenhouse gases such as, for example,
methane or nitrous oxide.

Our requirements

FAR-REACHING. What should be done to be able to
further increase CO, savings in the transport sector

Greening subsidies in the mobility sector -
the commuter allowance, for example

Make external costs of road and air traffic transparent —
as a first step towards an internalisation of the external costs

Closer linkage of tenders/awards for transport service con-
tracts for buses with funding measures for climate protection

in the bus sector (e.g. conversion to alternative drives, innovative
feeder concepts)

Harmonise the technical and legal norms and standards in
the mobility sector in Europe — in order to harmonise licensing pro-
cedures, roll-outs of environmentally friendly mobility technologies
and to focus on research and development

Prioritise life-cycle costs over manufacturing costs when
awarding funding

Involve environmental, climate and mobility topics
in spatial planning and concentrate spatial planning skills at
provincial and federal levels

Encourage individuals and companies to change their
behaviour: mandatory product or service information about CO,
impact, also in the transport sector

Use EU funds more efficiently and release them for the retention
of existing railway infrastructure — e.g. opening up
of the EU fund (CEF)

Create a holistic, Europe-wide expansion strategy for a first-
class rail network

Push ahead with high-speed rail connections in Europe

Promote interoperability/harmonisation: removal of operation-
al and technical barriers between national rail networks in Europe
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OBB CLIMATE PROTECTION STRATEGY 2030 LEVERS

Electrification

44,200 t

maximum additional greenhouse

gas savings potential annually

from 2030 through the lever
of electrification

100%

electrified: the gap in Tyrol
was closed in 2019. All
OBB railway lines in the prov-
ince, covering a total distance
of 459 kilometres, are now
electrified.

3 phases

s

to the target in 2035:

in order to achieve successful
implementation, the electrifica-
tion of our lines will be done in

three phases.

89%

~50 km

of railway line are electrified
annually.

electrified lines for the
OBB rail network is the target
for 2035; currently, 73% is

>90%

of OBB's rail transport services
are already provided on
electrified lines today.



OBB wants to electrify the vast majority
of its route network by 2035.

Whether electrically powered trains have their fuel tank in a
power station or simply run while being constantly refuelled is a
matter of perspective. In any case, trains can travel long distances
under electricity without having to make refuelling stops or

the like. The prerequisite is that the line they are running on is
electrified. Therefore, in order to further advance climate protec-
tion, OBB will continue to expand the electrification of its route
network — from 73 percent today to 89 percent by 2035.

. - mro=
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Under
electricity

eLEcTRIFICATION. |f OBB wants to further
improve its CO, balance, diesel locomotives
will soon have to be a thing of the past.
The fundamental prerequisite for this is to
continue driving the electrification of the
route network forwards.

n the railways, the electricity comes from above.
O As can currently be seen in the automotive

industry, for example, the biggest problem is
how sufficient electricity can be stored for longer jour-
neys and quickly put in the “tank”. It's a problem the
railways simply don’t have. The electricity runs above
the train in the so-called catenary. That's an important
prerequisite for the railway being able to operate on
electricity — which some routes in Austria have been
doing for over 100 years.
Today, OBB operates more than 90 percent of its train
journeys with electric traction — and since 2018 with
electricity generated from 100 percent renewable ener-
gies. The results are in: OBB saves 3.5 million tonnes of
CO, emissions from entering Austria’s environment with

Even today, 73 percent of the Austrian
railway network, which has a total length

BRANCH LINES. Branch lines in the OBB network will be electrified step by

its rail-based mobility services. If OBB wants to further
increase its positive CO, balance, the routes operated
on diesel must be reduced and the electrification of the
railway lines advanced.

Even today, 73 percent of the Austrian railway network,
which has a total length of around 5,000 kilometres, is
already electrified. This puts Austria right at the top of
the European tables. But OBB wants even more. This
proportion should be raised in stages — to 85 percent
by 2030 and finally to 89 percent by 2035.

Around 50 kilometres of railway line should now be
electrified each year in order to reach the desired

levels of expansion. That leaves about 11 percent of
the route network, or around 500 kilometres, whose
electrification is not worthwhile for economic reasons.
In future, environmental drive
technologies such as battery-pow-
ered trains instead of diesel vehicles
should be used here (see page 24
onwards).

of around 5,000 kilometres, is already
electrified. This puts Austria right at the
top of the European tables.



step in coming years — around 50 kilometres per year

From coal and steam to electricity

from regenerative sources

Electrically powered trains have a long tradition in
Austria. The first trains with electric drives were already
in use in Austria before 1900 - i.e. at a time when coal
and steam where the main propulsion technologies.

In 1883, the first electric railway intended for perma-
nent operation was inaugurated between Mddling and
Hinterbrihl. The electrification of the main lines then
began in grand style in the interwar years. The Tauer-
nbahn was fully electrified in 1935, the first sections

of the Western Line were spanned with catenaries in
1940, and the Semmeringbahn followed in 1959. In the
mid-1980s, around half of the Austrian railway network
was electrified.

Expressed in kilometres, just 215 kilometres of the Aus-
trian route network accepted electric trains in 1918,
over 1,000 kilometres were supplied with electricity

by 1945, and today the figure is 3,560 kilometres or

73 percent of the entire route network.

Electrification

Initial measures:
electrification

EXPANSION. Measures for the lever of electrification
(in accordance with current circumstances)

Electrification programme, phase 0 -

in the framework plan for 2018-2023

Koralmbahn (regional sections in Carinthia), 28 km, by 2023
Marchegger Ast (Vienna — border with Slovakia), 38 km, by 2022
Ganserndorf — Marchegg, 18 km, by 2020

Herzogenburg — Krems, 20 km, by 2025

Arnoldstein — Hermagor, 31 km, by 2019

Steindorf bei StraBwalchen - Friedburg, 4 km, by 2022
Klagenfurt — Weizelsdorf, 12 km, by 2024

Styrian Eastern Line (Graz to Szentgotthard), 75 km, by 2027
Wiener Neustadt — Loipersbach, 25 km, by 2026

Reutte — border to Schonbichl, 16 km, by 2019

Linz Stadthafen (City Harbour), 10 km, by 2021

Scheduled:

electrification programme, phase 1

An additional 200 to 250 kilometres should be electrified by
about 2028. Discussions are currently being held on this with
the federal government, the provinces and other stakeholders.
Particular consideration is being given to well frequented
routes for passenger and freight traffic and to connecting
sections of line (“gap closures”).

Electrification programme, phase 2

Additionally, around 285 kilometres are planned for between
2027 and 2035. An exact evaluation of the routes should
take place from 2020.

Remaining stock and alternative solutions (e. g. alternative drive
concepts), by 2035



TOP OF THE LINE. Catenaries are obviously standard in the new
tunnels on high-speed lines

What are the benefits

of electrification?

In the future, diesel vehicles will be gradually replaced
by electric locomotives. This will reduce the emissions
of greenhouse gases (CO, and nitrous oxide) and

air pollution caused by particulates will decline.

But that's not all. This will make the railways not only
more sustainable but also more efficient: the procure-
ment and maintenance costs of the vehicles are lower,
the vehicles are more available and can be used on
more routes in the OBB network. Consequently, longer
stops to change vehicles will also disappear. And
higher traction powers are feasible, especially in freight
traffic. Twice the power is possible for the same weight
of the vehicles — simply because there is no need to
carry diesel fuel along.

And there’s more. Higher speeds can be achieved, the
vehicles accelerate more quickly, journey times are gen-
erally reduced. At the same time, electric vehicles are

‘In addition to having a positive effect on
the climate, electrification also offers
value added for the entire railway
system and the movement of vehicles”

VIKTOR PLANK, ASSET MANAGEMENT AND
STRATEGIC PLANNING, OBB-INFRASTRUKTUR AG

Electrification

44,200t

maximum additional green-
house gas savings potential
annually from 2030 through
the lever of electrification

Our requirements:
electrification

EXTENSIVE NATIONWIDE electrification of the railway
lines is an important prerequisite for further C0, savings
in rail traffic.

Accelerated electrification: continuation of the programme
for the accelerated electrification of existing routes; this applies
in particular to individual routes that are especially important for
freight traffic due to higher transport volumes.

EU-wide route electrification: drive this forwards and use
renewable energies in the European rail sector

more energy efficient: they feed energy back into the
grid when braking and there are synergy effects when
supplying power to the air-conditioning system and the
heating. “In addition to having a positive effect on the
climate, electrification also offers value added for the
entire railway system and the movement of vehicles,”
summarises Viktor Plank, Asset Management and
Strategic Planning, OBB-Infrastruktur AG.

The further plan

Before the next routes are electrified, OBB-Infrastruktur
AG, which is responsible for this, will explore the best
sequence on the basis of exacting criteria. For example,
TEN and high-speed routes will be electrified as a
priority. Another deciding factor is whether the times
of the timetable can be optimised or the stability of the
timetabel can be increased in this way.

The current and future market requirements that
passenger and freight traffic have on the individual
lines will be checked. And pending
reinvestments and other route mea-
sures will also be considered on the
way to expanding the electrification
of the Austrian route network.
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Tyrol runs 100%
on electrical energy

cLosING THE GAP. Almost 15 kilometres were missing before the entire
OBB network in Tyrol was electrified. This “gap” in the line was

closed during 2019.

The entire route network of OBB in
the Tyrol region is now electrified.
The final gaps were closed in 2019
and all 421 kilometres between Pass
Thurn and Arlberg are now operat-
ed with 100 percent climate-friendly
traction current. For the final gap,

14,390 metres were missing on the
AuBerfernbahn between Reutte
station in Tyrol and the border at
Schoénbichl.

During the early summer of 2019,
around 300 catenary mast founda-
tions were poured along the entire

A

THE LAND OF THE RAILWAY. The route network of OBB has found its way between the mountain chains of Tyrol — now fully electrified

section of line between Reutte sta-
tion and the border, and the masts
then erected. Next, the approxi-
mately 15,900 metre-long “catenary
chain” and around 1,000 insulators
were installed. The section of line
from the border at Schoénbichl to
Pfronten-Steinach railway station is
now being electrified by Deutsche
Bahn. And there’s more. For exam-
ple, the Gailtalbahn from Arnold-
stein to Hermagor in Carinthia is
being electrified and modernised

— after which Carinthia will also be
almost entirely electric.



WEISSENSEE. One third of the traction current comes from OBB power plants

From power plant to network

NETWORKED. For transport connections to function flawlessly,
electrified lines need one thing in particular: namely, their own
“powerbank” to suit the specific frequency of the traction current.

Electricity cant be seen, so we
aren't really aware that it comes in
quite different “forms”. At home,
50 Hertz comes out of the power
socket. However, this frequency
couldn’t move a single locomo-
tive on the Austrian network.
Traction current has a frequency
of 16.7 Hertz. What looks like

two simple numbers makes a big
difference. From the power station
via the distribution network to the

transformer stations, the entire trac-
tion current system has to be set up
for this 16.7 Hertz.

Around one-third of the traction
current that OBB needs to drive its
trains is produced by the company
itself — in eight of its own power
plants. The other two-thirds are
supplied from partner power plants
and from the public grid. To ensure
the frequency is correct before the
so-called three-phase current flows

Around one-third of the traction current
that OBB needs to drive its trains is
produced by the company itself — in eight
of its own power plants.

Electrification

into OBB’s own grid, it is trans-
formed into traction current in the
seven frequency converter plants.
To make things a little more compli-
cated: OBB also needs three-phase
current — e.g. for its buildings and
operational facilities. And a small
proportion of this is also generat-
ed in two of the company’s own
power plants.

Networked throughout
the whole of Austria

But back to the traction current.

At the start of electrification, each
section was isolated and a dedicat-
ed grid constructed with its own
hydropower plant. As electrification
proceeded, the main lines were also
converted to electricity. In this way,
the various routes coalesced. The
next logical step was to connect the
transmission lines and further ex-
pand the power plants. Thus, OBB's
own power network gradually came
about and now covers all of Austria.
110,000 Volt (110 kV) voltage and
2,000 kilometres in length

The network runs mostly above
ground. Yet even here, Austria’s
topography presents obstacles. For
example, below the Alps or wher-
ever else it has to cross mountains,
the traction current network dives
underground for 85 kilometres.
However, the 110 kV supply was

a little too strong for propelling
trains. At 15 kV, the traction current
has an overhead line voltage and



can thus be fed into the catenary.
The voltage is stepped down in rail-
way substations beforehand. From
there, the energy flows via the pick-
up to the train and, if necessary,
return current flows via the rails and
the soil to the railway substation.

A power network is a sensitive
structure that has to be kept
constantly in balance. The central
control point in Innsbruck is respon-
sible for fault-free, efficient oper-
ation of the network and provides
control, regulation and monitoring
of the traction current supply. From
here, the use of the machinery in
the power and transformer plants

is centrally managed and the load
situation in the railway network per-
manently adjusted and optimised.
Two further energy control centres
guarantee operational management
of the energy supply networks

for 15 kV traction current and the
50 Hz power supply.

POWERBANK. Inside the turbine room
of the OBB power plant at Enzingerboden

CATENARY MASTS are rammed into the ground by machine

The plan is in place

Expansion. By 2035, 89 percent of all OBB railway lines should be
electrified. The next step is to equip another 277 kilometres of railway
line with a traction current supply by 2027.

OBB takes it role as Austria’s big-
gest climate protection company
seriously. That is why it wants to
further improve its CO, balance.

A key measure for achieving this in-
volves expanding the electrification
programme. In the coming years,
further important railway lines are
in OBB's upgrade plan. A total of
277 kilometres will be converted to
run on electricity. The proportion
of electrified routes will thus rise to
79 percent by 2027.

By 2020, for example, the 18 kilo-
metre-long Ganserndorf — March-
egg line in Lower Austria should

be electrified; conversion of

the section of line between
Arnoldstein and Hermagor in

Carinthia should be completed over
a distance of 31 kilometres by the
end of 2019. Diesel vehicles will
also be removed from the following
sections of the domestic railway
network by 2027:
« Koralmbahn regional sections
in Carinthia
» Marchegger branch line from
Vienna to the Slovakian border
 Herzogenburg — Krems
« Steindorf bei Stralwalchen —
Friedburg
- Klagenfurt — Weizelsdorf
« Styrian Eastern Line
(Graz to Szentgotthard)
» Wiener Neustadt — Loipersbach
« Linz Stadthafen (City Harbour)
* Zeltweg — Pols
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Alternative drives for ra

81,600 t

maximum additional greenhouse

gas savings potential annually

from 2030 through the lever Innovative

of alternative drives for rail

Alternatives in the com-
petition: battery equipment
or fuel cells?

2030

It is our goal to replace the
OBB diesel fleet with rail
vehicles with alternative
drives by this date.

2019

The prototype train Cityjet
eco with electric hybrid
battery drive has been
undergoing trials in passenger
operations since September
~
400 2019. The first tests will run

until March 2020.

diesel vehicles should be

-
replaced to achieve the CO, ~32 m i I =

savings potential.

litres of diesel should be
saved from 2030 onwards.



Practical tests

In railway transport, new technologies
are being tested for the alternative drives for rail.

From the Cityjet eco, which is currently undergoing real-time

trials, to the use of hydrogen-powered trains and the conversion

of shunting locomotives to the hydrogen drive: OBB is focusing {
on converting to alternative drives for rail in a variety of projects.
The transport sector should finally be completely CO, neutral by
2030. And on those lines for which electrification is not possible
or not practical, battery or hydrogen-powered trains could be the
options for the future.
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Full steam aheg
for green energy

OUT WITH DIESEL. To achieve the target of
being CO, neutral in the transport sector
by 2030, the conversion to alternative
drives for rail is imperative. Test projects are
currently investigating which technologies
are best suited to this.

he targets have been set very high. By 2030,
OBB wants to be completely CO, neutral in the
transport sector; by then, amongst other mea-

sures, the use of diesel should have ceased completely
as a drive type. Around 90 percent of passenger trans-
port services are already operated with electric traction;
around three-quarters of the entire OBB network are
already electrified — the figure should be 85 percent by
2030.

However, there are routes on which electrification is not
possible or practical for technical and economic reasons
— for these, efforts will now be made to convert to
clean energy.

“The raillways have been unbeatably
climate-friendly in their energy efficiency
for over 180 years. The successful model of
the railways has more of a future today
than ever before — however else can
we bring about the mobility and climate

revolution.”
MICHAELA HUBER, CEO OBB-PERSONENVERKEHR AG

PILOT PROJECT. When the Cityjet eco enters a non-electrified section of

This means there will be a conversion to alternative
types of rail drives in the coming years. A variety of
practical projects are currently testing which option is
viable for future use. This involves not only looking at
the energy source used but also assessing the entire
value chain for the use of alternative drives.

Specific applications

in rail transport

In this regard, OBB is going down several tracks, so to
speak, and wants to spend the next few years testing
out the technologies which have the greatest potential
for specific applications in rail transport. Above all, two
technologies are in the race: on the
one hand, battery trains (electric
vehicles with an electric hybrid bat-
tery drive); on the other, hydrogen
trains, which draw their energy from
fuel cells. The latter represent a for-
ay into new technological territory.
The comparison with the first use of
diesel locomotives around 150 years
ago springs to mind - then, too,



track, it uses its electric hybrid battery drive

a technology was trialled that changed rail transport
entirely in the years that followed. Hydrogen could, for
example, be recommended for longer routes for which
battery-powered trains are unsuitable.

Up to

80 kilometres

Both of these technologies must generally prove
themselves suitable for use on those branch lines that
are unsuitable for electrification. It is therefore im-
portant, especially in passenger transport, that highly
regular operation is possible, in other words that there
is, for example, no loss of speed. The minimum dis-
tance requirement for trains with an alternative drive is
80 kilometres. Only one branch line in Austria is longer:
the Aspangbahn from Vienna via Wiener Neustadt to
Fehring, for which a separate solution will be needed.
Freight transport has different requirements from pas-
senger transport. Alternative drives are of interest here,
especially for shunting and the so-called “last mile” -
including on those sections of line for which there can
be no catenary because the vehicles have to be loaded
from above.

Alternative drives for rail

Initial measures:
alternative drives for rail

STEP BY STEP. Measures for the lever of
alternative drives for rail (in accordance with
current circumstances)

Greentrain (study). Evaluation of the use of alternative drives
in passenger transport for replacement of the entire passenger
transport diesel fleet, completed in 2018

HyTrail (study). Hydrogen — possible applications

in the railway infrastructure, completed in 2019

Cityjet eco. Trialling of the Desiro ML with electric hybrid battery
drive (pilot project), by 2020

Replacement of the 1063/64 series. Purchase of a new battery-
pantograph hybrid shunting locomotive as a replacement for the
BR 1063/64, under evaluation

Hydrogen drives for rail. Testing of potential applications,
by 2020

Budapest Bilk. Leasing of two hybrid shunting locomotives
for Budapest Bilk, by 2021

Conversion of 2068 HyRail series. Conversion to hybrid
shunting locomotives, under evaluation

Research & development. OBB is engaged in a wide range of
research projects on the topic of alternative drives



BRIDGING. When the Cityjet eco enters an electrified section of
track, the “battery” is charged up again

Receptive to all results

Important: as far as alternative drives for rail vehicles
are concerned, OBB wants to be totally receptive to the
results. Thus, there are no preconceptions about which
drive will be suitable in practice. A decision will then
have to be taken at system level with regard to alterna-
tive drives for rail. Individual workshops will also have
to be prepared and equipped accordingly, based on the
respective technologies.

There are three projects in particular which are ex-
emplary for the journey towards clean energy. The

first is the Cityjet eco, which will put its suitability as

a battery-powered train (with electric hybrid battery
drive) for passenger transport to the test in a one-year
trial run. OBB is additionally evaluating the trial use of
hydrogen trains for passenger transport. And finally,
the planned pilot conversion of existing diesel shunting

Alternative drives for rail

81,600t

maximum additional green-
house gas savings potential
annually from 2030 through
the lever of alternative
drives for rail

Our requirements:
alternative drives for rail

MODERNISATION. For rail transport to become COZ-free,
the diesel drive must give way to modern technologies in
the near future.

Use of alternative drive technologies (e.g. battery or hydrogen
drives) on the basis of available technological possibilities — wher-
ever the electrification of routes would not be efficient for reasons
of economy

Significant incentives for the further development and wide-
scale use of low-CO, technologies (battery or hydrogen drives, ...)
should be put in place.

Investment grants for hydrogen technologies: the production
of green hydrogen and the use of hydrogen technologies in the
mobility sector are currently still associated with disproportionately
high costs compared to conventional technologies. Nevertheless,
investment grants are needed as a financial incentive to drive the
conversion to this technology forwards.

locomotives to hybrid drive with hydrogen will rely on
the green wave in freight transport, too.

All'in all, the use of alternative drives is an important
measure for reducing CO, emissions in the transport
sector.

There are two technologies in the race:
battery trains — i.e. electric vehicles with an
additional battery system — and hydrogen
trains that draw energy from fuel cells.



Clean shunting

RESEARCH PROJECT. The conversion of shunting locomotives to
the hydrogen drive will also set the points towards clean energy

in freight transport.

The shunting diesel locomotives

of series 2068 have been tirelessly
in use since the beginning of the
1990s. Under the nickname “whis-
per locomotives”, which they were
given due to the relatively low-noise
engine, they are a familiar sight at
large railway stations in Austria.
And now they are to form the basis

for one of the research projects
involving OBB. This one concerns
the conversion to a fuel cell hybrid
vehicle. The electricity needed to
propel the vehicle on non-electrified
routes should come partly from
batteries and partly from fuel cells.
For the latter, hydrogen and oxygen
are converted into electrical energy.

HYDROGEN SHUNTING LOCOMOTIVES should in practice indicate the kind of future this technology could have in the railway sector

These hydrogen shunting locomo-
tives should in practice indicate the
kind of future this technology could
have in the railway sector. Here,
too, the collaboration with research
and industry is important, as this is
the only way to obtain valid data
and findings. Emission-free hybrid
locomotives could therefore replace
the old 2068 series units in the
very near future, should the project
prove practicable.

Shunting can therefore proceed on
a more environmentally friendly
basis.
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CLEAN. A “battery” makes it possible for the Cityjet eco to also operate with electricity on non-electrified routes

Train with battery

LocaL TRansPORT. The Cityjet eco is currently being trialled in
a test project — the results will show whether the train can prove
successful with an electric hybrid battery drive.

Electric instead of diesel: this motto
applies for passenger transport —
and one project is very important
in this respect. The aim is to gather
important experiences of how the
train functions under practical con-
ditions.

We're talking about the Cityjet

eco — a battery-powered train that
is being trialled in partnership with
Siemens and is currently being
tested in passenger operations.

Specifically, this special train has an
electric hybrid battery drive. This
means that if it is not running on

an electrified line, the energy comes
from the installed lithium-titanium
batteries, which are able to supply
the necessary charging current at a
moment’s notice.

These batteries are charged on lines
with a catenary. They should last for
a total of around 15 years, which
would be of interest for practical

The Cityjet eco will in future be an
sustainable alternative to the use of diesel
vehicles on routes that are not scheduled

for electrification.

use — in theory, a replacement
would only be necessary once.

Reliability in extreme
weather conditions

The background: while locomotives
with additional battery equipment
have been in use on the last mile in
freight transport for a number years
now, quite different challenges have
to be overcome in passenger trans-
port. The goal is to cover longer dis-
tances and guarantee a high degree
of reliability in extreme weather
conditions. Particular attention

will therefore be paid to how the
Cityjet eco behaves in summer and
in winter.

After all, the train has to operate at
plus 35 degrees as well as at minus
20 degrees — comfort must remain
the same for passengers at all
times. The Cityjet eco has therefore
been operating in Austria for a year
now. It is the only way to assess



Alternative drives for rail

whether it is suitable for use on the
non-electrified routes.

Test project for a year

A range of 80 kilometres is required.
This distance would — with the
exception a single branch line — be
sufficient for being able to dispense
with diesel as a fuel on such routes
and to converting to alternative
drives such as batteries. This will be-
come evident after the test project
comes to an end in a year’s time.

A RANGE OF UP TO 80 KILOMETRES
to be able to operate on (almost) all routes

HYDROGEN. Initial pilot projects form the basis for further steps

Hydrogen as an alternative

EXPLORATORY PROJECT. Hydrogen drives have many advantages.
It is now being examined in practice how their use could pan out in

passenger transport.

Hydrogen is considered to be anoth-
er highly promising technology for
rail transport — hence an exploratory
project on the possible use of a
hydrogen-powered train for passen-
ger transport. In such trains, a fuel
cell uses hydrogen to generate the
necessary electricity, which is then
stored. The train is subsequent-

ly propelled by electric motors,
which means it can operate entirely
emission-free on routes without a
catenary. It doesn’t get any greener
than this.

Checking practicability

It should be borne in mind that
such trains, unlike battery-powered
trains, need a corresponding infra-

structure, such as for refuelling
along the way. This supply network
must be considered accordingly
when assessing the practicability of
hydrogen technology. Since 2018,
rail vehicles with such technology
have been undergoing practical
trials in a number of countries and
are on the threshold of production
readiness. For this reason, OBB is
also following developments in

the industry very closely. Indus-
trial partners should therefore be
suitably motivated to participate in
hydrogen projects for the railways.
OBB wants to focus more on this
topic because of its high level of
relevance for climate protection in
Austria.
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Alternative drives for ro

162,500 t

maximum additional greenhouse

gas savings potential annually
from 2030 through the lever of 2030

alternative drives for road

The alternative drives should
be extensively advanced for
the in-house OBB fleet by
this date.

- -
Vision
OBB-Postbus: conversion
of the bus fleet to electric

or hydrogen buses (if basic
conditions are in place)

2018

The first test drive of an OBB
hydrogen bus was complet-
ed with success.

The Clean Vehicles Direc- -
tive of the EU points the way. ~46 mll.
litres of diesel per year -

the big savings potential
at OBB-Postbus




d

Alternatives on the move

n Alternative drive technologies on the road:
The OBB Postbuses and Rail&Drive offer great resources.

The first electric buses for OBB-Postbus GmbH will be in regular
use by the end of 2019. However, that is just the start. In the

long term, OBB-Postbus wants to convert the entire bus fleet to
alternative drives —i.e. to battery-operated electric and hydrogen
buses. Around 140,000 tonnes of CO, could be saved each year

in this way. A continuously growing range of electric cars in the
Rail&Drive fleet and in the internal fleet of OBB as well as the
expansion of the electric charging point infrastructure are ensuring
that the low-emission mobility chain comes full circle.
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on the road

The green alteréat'ﬁzi

GREEN DRIVES. On the way to a green
future, the aim is to get alternative drive
technologies rolling on the road, too.
OBB-Postbus and the in-house fleet along
with the Rail&Drive fleet offer lots of
possibilities here.

on air quality and limiting emissions, there is no

getting around alternative forms of drive — they are
an important element for implementing the Paris Agree-
ment on the world’s climate. The EU’s Clean Vehicles
Directive also stipulates that 45 percent of all purchased
buses must be “clean” vehicles by 2025; the target is
60 percent by 2030.
Two different drive technologies are under consider-
ation: battery-powered and hydrogen-powered buses.
But this is not a decision that favours one technolo-
gy over the other. Which of the two is better suited
depends on the area of use. Thus electric buses in
urban transport or on shorter routes are a practical
alternative, while hydrogen buses can do well on

In order to achieve the national and EU stipulations

In the long term, OBB-Postbus wants

to convert its entire bus fleet to alternative
drives. The complete conversion of the
bus fleet could save up to 140,000 tonnes

of CO, per year.

FILLING UP WITH ELECTRICITY. With cooperation partner SMATRICS, 50

cross-country routes due to their operating range of

up to 450 kilometres.

What both drives have in common: they are essential-
ly emission-free to operate and are also good for our
climate when using electricity from renewable energies.
Another advantage is the low level of noise they emit.
Today, the Postbus fleet has around 2,300 buses, which
cover some 122.5 million kilometres per year. From an
operational perspective alone, the complete conversion
of the bus fleet could save up to 140,000 tonnes of CO,
emissions per year. When it comes to green drive tech-
nologies, OBB-Postbus GmbH is a pioneer on the Austri-
an bus market. For example, the first hydrogen bus took
to Austria’s roads in October 2018 on a route operated
by Vienna Airport Lines. The three-week test was met
with a very positive response.

A second pilot run in August 2019
in Graz and Klagenfurt also passed
off successfully, both for the media
attention it generated and for the
operational results. While hydrogen
buses in Austria are still in the test
phase, OBB-Postbus GmbH was able



e-charging points have so far been put into operation at Park&Ride facilities

to put the first battery-operated electric bus into regular
operation this year. The E-Citybus in Judenburg, with
room for 27 people, has been in use since this summer
and another E-Citybus has already been ordered for the
municipality of Wolfsberg. The first four 12 metre-long
electric buses in Vorarlberg should enter into scheduled
service in 2020.

Green down to the last mile

However, OBB-Postbus cannot improve the world of
drives on the roads on its own. The transport associa-
tions, as purchasers of transport services, must there-
fore go down the same path, as must the industry.
There are hardly any manufacturers of electric buses
in Europe at present. The market for hydrogen buses
is even smaller. Nevertheless, large bus manufacturers
have announced their entry into the market for 2020
and 2022, respectively.

Great potential also exists beyond just the Postbus.
OBB also offers sustainable solutions for private trans-
port on the first and last mile. Both in-house transport
and the Rail&Drive car sharing fleet should produce
the lowest possible emissions while on the road.

Alternative drives for road

Initial measures:
alternative drives for road

NEW TECHNOLOGIES. Measures for the lever of alterna-
tive drives for road (in accordance with current circumstances)

Use of electric buses (OBB-Postbus GmbH)

Carinthia — Wolfsberg Transport: use of an e-solar city bus
based on the Nissan e-NV 200 (K-Bus), vehicle delivery probably in
January 2020, contract signed, by 2026

Styria — Judenburg Transport: use of an e-solar city bus based
on the Nissan e-NV 200 (K-Bus), commissioned on 29 August
2019, by 2022

Vorarlberg — Upper Rhine Valley: use of four battery-operated
12 metre-long electric buses from 2020, option to expand to up to
20 buses, by 2026

Use of hydrogen buses (6BB-Postbus GmbH)
Trial run of a hydrogen fuel cell-operated bus on the routes of
Vienna Airport Lines (VAL), by 2018

Styria / Carinthia: Trial run of a hydrogen bus
in Styria (Graz) and in Carinthia (Klagenfurt), by 2019

Vienna: Planned conversion of VAL's fleet of diesel buses
to hydrogen buses, 15 buses, earliest-possible implementation
from 2021/22, financing still outstanding

Burgenland — North Burgenland: planned conversion of
15 diesel buses to hydrogen buses for Neusied! district, earliest-
possible implementation from 2021/22, financing still outstanding

In-house fleet (OBB-Infrastruktur AG)
CO,-neutral mobility offering through the mobility linking of rail
and e-carsharing, by 2020

Procurement of electric vehicles: increase in the proportion of
electric vehicles to 10% of the car fleet, by 2021

Renewal of the fleet of existing vehicles: goal is the increased
use of vehicles with state-of-the-art engine technology and of
electric vehicles, by 2030.



GRAZ, ICH
R NEUE E-BUS.

ON QUIET TYRES. In 2020, a total of six electric buses should be
plying Austria roads for OBB-Postbus GmbH

50 e-charging points

at Park&Ride facilities

The total number of electric vehicles will be increased
to 50 by the end of 2019. The majority of these, all
electric cars of the newest generation, will then be
available for Rail&Drive customers at 12 locations across
the whole of Austria. This will offer an environmentally
friendly solution for the journey to or from the railway
station. And because these electric cars also need the
necessary charging points, OBB expanded its e-mobility
services last year and is working on growing the infra-
structure. Together with cooperation partner SMAT-
RICS, 43 e-charging points have so far been opened

at Park&Ride facilities and at railway stations, with the
number set to grow to 50 by the end of 2019. An im-
portant step for closing the mobility chain a little more.

Alternative drives for road

162,500t

maximum additional green-
house gas savings potential
annually from 2030 through
the lever of alternative
drives for road

Our requirements:
alternative drives for road

RIGHT ACROSS THE COUNTRY. Without the bus, there
would be no public transport in many regions. Yet here,
too, the diesel engine will soon have outlived its purpose.

Nationwide commitment to the use and funding of the
conversion to electric and hydrogen buses in implementation
of the Clean Vehicles Directive. A focus on technology should be
established for urban and regional bus services on the basis of
objective and economic criteria.

Infrastructure roll-out plan: in order to ensure a coordinated ap-
proach to implementing the Clean Vehicles Directive across Austria
and the mobility revolution in public bus transport, an Austria-wide
roll-out plan is needed at federal and provincial level.

Funding package for alternative drives: in order to speed up
the conversion to climate-friendly buses, the additional costs for
purchasing and operating these buses should be considered or
funded in tender exercises.

Fifty electric cars of the newest generation
will be available at the end of 2019 for
Rail&Drive customers at 12 locations across

the whole of Austria.



Electric buses hit the road

oVER LAND. Each bus with an electric drive enables annual

CO, savings of 110 tonnes.

The first electric bus, an E-Citybus
from Austrian manufacturer Kut-
senits, has been on the road with
OBB-Postbus GmbH in Austria, in
the Styrian town of Judenburg. The
next bus has already been ordered
for Wolfsberg in the Lavanttal
valley.

About four 12 metre-long electric
buses should enter into regular

use in the Upper Rhine Valley in
Vorarlberg in 2020. According to
the framework agreement, they
could be joined by a further 16 in
the coming years.

Each of these 12 metre-long
battery-operated buses has room
for 80 passengers and saves around
110 tonnes of CO, per year. Each
bus has a range of about 240 kilo-

READY FOR USE. The battery-operated buses have room for 80 passengers and a range of up to 240 kilometres

metres before it needs charging.
Charging is done overnight or along
the route, if necessary. The actual
range depends on many factors.
Apart from the power source, the
range is affected by the load (full/
empty), the topography, the speed
and the temperature (heating/
air-conditioning).

The erection of individual charging
points for battery-operated buses
no longer poses any problem.

A total of four charging points have
been installed at the transport hub
in Feldkirch.



E-FILLING STATION. The OBB charging network is being expanded as required. New locations are being constantly evaluated

Travel and charge

ELECTRIC cHARGING PoinTs. OBB currently operates 50 e-filling stations

with over 100 charging points — and the number is growing rapidly.

Environmentally friendly rail meets
environmentally friendly private
transport. Since the opening of the
first pilot locations for e-filling sta-
tions, the charging network of OBB
has been constantly expanded with
its partner SMATRICS. By the end of
2019, a total of 50 e-filling stations
will be in operation in a network
with over 100 charging points.

On the one hand, this goes a good
way to closing the mobility chain.
On the other, it makes Austria’s
transport sector more environmen-
tally friendly overall, because the

e-filling stations are supplied with
electricity generated 100 percent
from renewable sources of energy.

OBB charging card

The customers of OBB are benefit-
ing enormously from the expansion
of the e-charging infrastructure at
railway stations: they travel in com-
fort on the train while their e-car
charges up. And to ensure this really
is always possible, holders of an
0OBB charging card can also fill up
with electricity in other networks via
roaming. Around 85 percent, and

Around 85 percent, and thus the majority
of the Austrian e—chalfging infrastructure,
can be used with the OBB charging card.

thus the majority of the Austrian
e-charging infrastructure, can be
used with the OBB cards.

New locations

Attention was paid to this even
before the expansion got under

way and the operators undertook

to collaborate with other providers
at the tender stage. This allows
charging points of the Austrian Fed-
eral Association for Electric Mobility
— Bundesverband Elektromobilitat in
Osterreich (BEO) —, which has a mar-
ket share of around 70 percent, to
also be used like those of SMATRICS,
which cover about 15 percent of
the market. Together, that's over
3,500 charging points across the
whole of Austria. The OBB charging
network will then be expanded
further as required. New locations
are being constantly evaluated and
extended in the course of conversion
and expansion measures.



Alternative drives for road

E-fleet for
operations

FLEET. The CO, emissions

of the internal fleet should be
reduced through a package of
measures.

The internal fleet of OBB consists
of 1,237 utility vehicles and

2,795 cars, of which 520 are car
sharing vehicles. In addition to this
are all road vehicles used for the
construction and maintenance of
railway tracks, railway stations,
stops and other facilities. “The fleet
is being constantly converted to
electric vehicles,” says Alexander
Klug, head of Fleet Management.
By the end of 2019, the number of
electric vehicles should rise to 50,
and to 100 by the end of 2020.
“We want to continuously reduce
the average consumption of our
fleet. Compared to 2011, we now
consume about 0.75 litres less per
100 kilometres. When you con-
sider that our vehicles do about

85 million kilometres a year, that's a
significant success,” says Klug.

CONVERSION. OBB wants to have
100 electric vehicles in its fleet in 2020

VIENNA AIRPORT LINES Fleet being trialled with hydrogen drive

First test runs

HYDROGEN BUSES. The test run has gone well and work is now being
done on production readiness and the necessary infrastructure.

While battery-powered buses are
ideally suited for use over shorter
distances, hydrogen buses can also
be used for longer ranges. A bus
powered by hydrogen fuel cells
was successfully trialled at Vienna
Airport Lines for the first time in
October 2018. Another trial run
took place in city traffic in Graz in
August and September 2019, and
there was a one-day presentation
trip in Klagenfurt. But there are
hurdles to overcome in this area,
too. On the one hand, the situation
on the vehicle market for hydro-
gen-powered buses is currently tight
— there are not enough vehicles
with market production readiness
to operate a fleet of buses at the
moment.

Sufficient availability is expected
from 2020 at the earliest.

Experts from the Postbus engineer-
ing division have also voiced their
doubts about the installation of
hydrogen filling stations. As they
see it, at least two years should

be set aside for the process — from
planning, submission and approv-
al to commissioning. And finally,
there’s the question of supplying
the hydrogen. Making hydrogen
will need investments in electrolysis
plants. Unlike electricity, hydrogen
can also be stored and thus, for ex-
ample, any excess energy from wind
turbines can be used.
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OBB CLIMATE PROTECTION STRATEGY 2030 LEVERS

Renewable energy

164,100 t

maximum additional greenhouse

gas savings potential annually
from 2030 through the lever of
renewable energy 2 -8

foothall pitches (2 ha);
that's the size of our first pho-
tovoltaic system in Wilfleins-
dorf, Lower Austria.

100%

traction current (16.7 H2)
from renewable energies
since July 2018: a big step
towards CO, neutrality in OBB
rail transport.

40%

own generation of re-
newable energies is the
long-term goal: OBB wants to
be less dependent on the mar-

>

1 oo 0/0 ket. Advancing photovol-
taics and wind power

three-phase electricity

(50 Hz range) from re- 8

newable energy: all railway

stations, offices, workshops hydropower plants are

and container cranes have operated by OBB: the company

been supplied with this since therefore produces around

May 2019. one-third of the required trac-

tion current itself.



.

Iiate-friendly
electricity

ENERGY SOURCES. The use of renewable energy to generate
electricity is being expanded further at OBB.

Renewable energy is an important part of the climate protection
strategy for OBB. With the expansion of existing and the construc-
tion of new plants in Austria, the in-house generation of green
electricity is now being consistently advanced. Which technologies
and locations are especially well suited is being closely examined
in a range of projects: in terms of photovoltaics, this is being done
on the roof of the Auhof frequency converter and at selected bike
shelters, amongst other places. The potential of wind power is
also being tested in practice.
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Even greener
railways

WITHOUT FOssIL FUELS. 100 percent traction
current from renewable energy sources has
been a reality since 2018. The proportion of
in-house generation is now being expanded
further — unusual methods are also being
examined in pilot projects.

ince 2018, all of OBB's trains have been pow-
S ered exclusively with clean energy — that was

a milestone for climate protection in Austria.
Before that, 92 percent already came from renewable
sources. The fact that traction current is generated only
from the energy sources of hydropower, solar and wind
nowadays is another important sign for the country.
Ultimately, greenhouse gas emissions in Austria have
fallen only slightly in recent years and the big targets of
a significant reduction are still a long way off.
OBB on the other hand prevents around 3.5 million
tonnes of harmful carbon dioxide from being emitted
by rail transport thanks to its climate protection strat-
egy — and every single customer can therefore proud-

‘About one-third of the traction current
comes from our eight hydropower plants
at present. In the future, we want to
further expand the in-house generation
of traction current and increase it to

40 percent.“ JOHANN PLUY, MEMBER OF THE BOARD
OF OBB-INFRASTRUKTUR AG

THE RAILWAYS are an important piece of the puzzle for clean mobility — all the

ly assert that they are doing their bit to protect the
climate. The railways are generally an important piece
of the puzzle for clean mobility — all the more so, of
course, when the electricity for operating the vehicles
comes from renewable sources.

Expanding in-house generation

Of course, the train bound for renewable energy is still
a long way from reaching its destination as far as OBB
is concerned. Efforts continue to be made in various
areas to become even more climate friendly. “We are
continuing to drive the in-house generation of clean
electricity forwards with the expansion of existing and
the construction of new plants,” says Georg Poppl, Rail
System Division and Head of Energy
Systems Management of OBB-Infra-
struktur AG.

But not only trains run on 100 per-
cent electricity from renewable
energy; since 2019, operational
facilities such as buildings, work-
shops and point heaters have been
supplied solely with electricity from



more so when the electricity needed comes from renewable sources

regenerative energy sources. OBB's need for traction
current in Austria is currently about 1,600 GWh a year,
one-third of which is generated by the company’s eight
hydropower plants (Braz, Spullersee, Flupmes, Ober-
vellach as well as the Stubachtal group with Enzinger-
boden, Schneiderau, Uttendorf | and Uttendorf I1); a
ninth — the first pumped storage power plant —is at the
planning stage. One-quarter comes from the hydropow-
er plants of partners, the rest is supplied from the public
grid — corresponding certificates are available, proving
that the electricity comes from renewable energies.

Evaluation of the technologies

The further expansion of in-house generation is based
on three specific pillars: firstly, the optimisation of exist-
ing power plant such as, for example, Obervellach and
Spullersee; secondly, the increased use of photovoltaics
- not only, for example, the plant in Wilfleinsdorf, Low-
er Austria, but also examination of the potential for fur-
ther expansion; and thirdly, wind power plants should
also be tested in practice for the extent to which they
can make a contribution. “We're looking very closely at
the advantages offered by the individual technologies,”

Renewable energy

Initial measures:
renewable energy

REGENERATIVE. Measures for the lever of renewable
energy (in accordance with current circumstances)

Conversion of 16.7 Hz traction current
Conversion of traction current to 100% renewable energies,
since 2018

Conversion of 50 Hz current
Conversion of three-phase current (50 Hz range) to 100% renew-
able energies, since 2019

Long-term goal - Increase in in-house production
from renewable energy sources

Increase in in-house generation to over 40% —

e.g. by means of photovoltaic and wind power plants

Specific projects

Pilot plants on noise protection walls and in open spaces
(e. g. railway embankments, decking) — the possibility of fitting
buildings with PV plants is also being examined in the area of

operational facilities

Auhof frequency converter: photovoltaics (FV) on roof,
16.7 Hz, by 2019

Tullnerfeld: PV on noise protection wall, 16.7 Hz (pilot),
completed in 2019

Gatterndorf: PV in open area, 16.7 Hz, by 2020
Kottingneusiedl: PV in open area, 16.7 Hz, by 2020
Ladendorf: PV in open area, 16.7 Hz, by 2020

Bruck an der Leitha/Hoflein: wind power, 16.7 Hz, by 2021
Spullersee: optimisation of hydropower plant, 16.7 Hz, by 2022

Obervellach II: optimisation of hydropower plant, 16.7 Hz,
by 2023

Mittlern on the Koralmbahn: PV on construction site, by 2024

Tauernmoos: pumped storage power plant, 50 Hz, by 2025
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says Georg Poppl, Railway System, head of Energy
Systems Management of OBB-Infrastruktur AG.

In addition to evaluating the individual projects, a
feasibility study is also being carried out, with which
the entire development can be observed and assessed.
Photovoltaics in particular offer many advantages as
well as challenges, says Kuralovics, Railway Systems,
Energy Systems Management of OBB-Infrastruktur AG.
Through the flexible use of new modules, which can be
produced in every conceivable form nowadays, there
will be more possibilities in the future.

“For example, not only can the solar panels be mounted
on roofs but can even serve as the roof, as is the case,
for example, in the pilot project involving bike shelters,”
says Thomas Huef of OBB-Immobilienmanagement
GmbH.

They can also be integrated into facades — the new
technological alternatives are being monitored closely
here in order to be able to adopt them if necessary.
Geothermics could also play more of a role to a certain
degree, even if only as a supplement to other sources
of energy at new and larger railway stations.

European pioneer

“In general, the increase in in-house generation from
renewable energy sources continues to play an im-
portant role for OBB within the scope of the climate
protection strategy,” says Georg Poppl. The further
expansion also proves that OBB takes its role of pioneer
in this area very seriously, not only in Austria but across
Europe. And finally, all of this benefits the customers,
who can be sure of travelling with clean energy.

“We are continuing to drive the in-
house generation of clean electricity
with the expansion of existing and

the construction of new plants.’
GEORG POPPL, OBB-INFRASTRUKTUR AG

Renewable energy

164,100t

maximum additional green-
house gas savings potential
annually from 2030 through
the lever of renewable energy

Our requirements:
renewable energy

FREE OF GREENHOUSE GAS. In the future, OBB wants
to further expand the use of hydropower, photovoltaics and
wind power for the use of energy.

Freeing traction current from the energy levy

Cancelling the domestic electricity tax on self-produced and
self-consumed 50 Hz power from all renewable sources of energy
(wind power, photovoltaics, hydropower).

Investment subsidies for companies and industrial opera-
tions within the scope of the planned amendment of the Renew-
ables Expansion Act in order to provide the best-possible support
for using the potential of alternative energy products.

Funding of sector coupling, in order to create synergies
between the infrastructures of transport and energy systems

and to actively involve public transport in reshaping the energy
system. The electricity infrastructure of the Austrian railways is,
for example, ideally suited for the integration of renewable energy
generation plants.

Funding for the development of further renewable sources,
acceleration of electricity storage technologies and of e-fuels
(hydrogen, Power-to-X): research and development must play an
important role in this. For example, using hydrogen as a connect-
ing link in the energy-related provision, storage and transport
chain, etc.




Electricity from
the Stubachtal valley

HypropowER. With the new pumped storage power plant at
Tauernmoos, the resources of hydropower will be used even better.
The facility will deliver clean electricity for the railways from 2026.

Electricity from hydropower plays a
big role for Austria and is also an im-
portant component of OBB's energy
strategy. The environmentally friend-
ly in-house production of traction
current is now being expanded fur-
ther. The already approved pumped

storage power plant at Tauernmoos
will allow peak loads on the railway
power network to be covered even
better. The new pumped storage
power plant at Tauernmoos — the
first of its kind for OBB — will gen-
erate around 460 Gigawatt hours

2

THE PUMPED STORAGE POWER PLANT at Tauernmoos will generate around 460 Gigawatt hours (GWh) of electricity annually

(GWh) of electricity annually. This
will not only fulfil stringent environ-
mental stipulations. By pumping
water uphill to the Weisssee, energy
can be stored for those periods in
which it is urgently needed —i.e. at
times of heavy traffic.

Planning of the tenders for the new
power plant in the Stubachtal is cur-
rently ongoing; work on converting
the infrastructure will then proceed
in April 2020. The new power plant
should be in full operation in 2026.
It will then be the most powerful
power plant of OBB.



SOLAR POWER. The world's first photovoltaic system for traction in Wilfleinsdorf.

Solar panels for the railways

THE PHOTOVOLTAIC sysTEM at Wilfleinsdorf has proven itself to be
an important element of the OBB Climate Protection Strategy and is
an international model for rail transport.

Where does the energy for mobil-
ity actually come from? Given the
victory march of electric drives, that
is an important question for many
transport operators. After all, what
good is a clean drive if the energy
does not come from environmental-
ly friendly sources? In the meantime,
OBB can answer this question with
a clear conscience: 100 percent of
green traction current from renew-

‘Not only can solar panels be mounted
on roofs but can even serve as the roof,
as is the case, for example, in the pilot

project involving bike shelters”
THOMAS HUEF, OBB-IMMOBILIENMANAGEMENT GMBH

able energy has been a fact for a
year. And an important proportion
of this is supplied by the photovol-
taic plant at Wilfleinsdorf in Lower
Austria. The plant was commis-
sioned in 2015 and has proven itself
in practice ever since. Solar panels
with a total area of 7,000 square
metres have been installed on a site
of around 2 hectares on an open-air
site to the south of the Wilfleins-

Renewable energy

dorf stop. The generate around
1,100 MWh per year — enough
to carry 80,000 passengers from
Vienna to Salzburg. The south-
facing alignment guarantees the
best-possible yield.

Straight to

the catenary

Operation of the Wilfleinsdorf pho-
tovoltaic system is causing a world-
wide sensation; after all, it was

the first installation of its kind for
16.7 Hertz traction current. With a
total of 95 inverters, the DC voltage
is converted to the required AC volt-
age, which is then fed directly into
the catenary along the railway line.
This means an extremely low loss of
energy because the electricity does
not have to be transported first,

but can be used right at the point
of generation. The data collected
during operations at Wilfleinsdorf
are also important for the planning
of future activities in the area of
photovoltaics.

With the photovoltaic system in
Wilfleinsdorf, OBB has not only
consistently advanced the expansion
of its in-house generation and thus
found international recognition but
has even won various prizes. One
was first place in the “UIC Research
& Innovation Award” in 2016 — this
competition awards innovations in
the European railway industry.



Electricity
from above

EFFICIENT. A photovoltaic

system is being installed on the
frequency inverter in Auhof,
Vienna, by the Railway Systems
division of OBB-Infrastruktur AG.

A photovoltaic system has recent-
ly started adorning the Auhof
transformer plant in Vienna. The
solar modules are mounted on the
south-facing side of the machine
hall’s roof. The modules will have
an area of 630 square metres and
generate around 99 MWh of elec-
tricity annually. Whatever exceeds
the location’s own needs will be fed
into the 15 kV network via existing
cable routes.

So how does a traction current
photovoltaic system work exact-

ly? The solar plant generates DC
voltage, which is converted into AC
voltage by an inverter. A transform-
er then raises the low voltage to the
catenary voltage. The electricity can
then be fed either into the network
for the requirements of the Auhof
frequency inverter or into the 15 kV
network.

ELECTRICITY-GENERATING frequency
inverter in Auhof, Vienna

PHOTOVOLTAIC ELEMENTS serve as the roof of a bike shelter

Harnessing the power

of the sun

SOLAR ROOF. As part of the photovoltaic measures, photovoltaic
elements are also being tested for bike shelters.

There are many ways that photovol-
taic modules can use the power of
the sun to generate environmentally
friendly energy. One particularly ex-
citing application is currently being
trialled as part of the project “Using
photovoltaics in the OBB Group”.
The photovoltaic elements serve

as the roof of a bike shelter, which
means they aren’t simply attached
to an existing roof but actually form
the roof itself and provide protec-
tion against rain and other kinds

of weather. This project is being
managed by OBB-Immobilienman-
agement GmbH together with the
company SOLtechnik. It is con-
cerned not only with electricity gen-
eration at the Bike&Ride facilities

but also with the visibility of climate
protection and the corresponding
measures.

Charging station

for e-bikes

The modules themselves also enable
use of the sun’s energy through
reflection on the underside. The
necessary inverters are mounted to
the construction in a box; perfor-
mance data are monitored as a
source of important data. In the
future, this plant could also be used
as a charging point for e-bikes and
e-scooters.
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OBB CLIMATE PROTECTION STRATEGY 2030 LEVERS

Energy efficiency

14,500 t

maximum additional greenhouse

gas savings potential annually
from 2030 through the lever
of energy efficiency

3

terrawatt hours of
energy are needed by OBB
each year. Saving energy
means reducing costs
and CO,.

~180

gigawatt hours of en-
ergy - that's the amount we
want to save by 2024.

kilowatt hours of energy
can be saved by replacing
300,000 lorry trips with
conveyor belts during
the construction of the
Semmering Base Tunnel.

61%

of the total energy needed is
used by OBB rail trans-
port.

16

OBB has defined flag-
ship projects for saving
energy in the coming years.



How we save energy

Nothing protects the environment
better than energy that isn’t needed.

Energy efficiency in all areas has preoccupied OBB or years. In

a first major energy efficiency programme, 185 Gigawatt hours
(GWh) of energy were already saved in 2016 compared to 2011.
Since 2017, a group-wide working group has been regularly
taking care of further energy efficiency measures. The goal: a
further 180 GWh of energy should be saved by 2024, for example
through the use of the newest power cars, through recuperation,
adaptive train control, intelligent preheating operation and many
others.
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More power

with less energy -

ENERGY-SAVING SCHEME. The best energy
for the climate is the energy that isn’t
consumed in the first place. In order to
keep the energy requirement as low as
possible, a comprehensive energy efficiency
programme has been in place at OBB for
many years.

ore than 40,000 employees work in the office
M buildings, workshops and railway stations

of the OBB Group, over 6,000 trains operate
passenger and freight services every day, more than
2,000 Postbuses also provide mobility where the trains
don’t reach. OBB makes people mobile, and that natu-
rally requires bit of energy.
The biggest need internally is traction current and
diesel (61%) for rail transport. After this follow the
so-called fixed operational facilities (22%) —i.e. all
office buildings, railway stations, workshops, as well
as technical facilities such as signals and points heaters
that operate on electricity. And finally, mobility on the
roads also needs energy: 17 percent in total, of which
88 percent flows into the Postbus.

“We were able to achieve many savings
without big financial expense, mainly
by implementing smart ideas and

organisational changes'’
RUDOLF KURALOVICS, OBB-INFRASTRUKTUR AG

SAVING ENERGY. In order to keep the energy requirement as low as possible, a

100 percent renewable energy

for train operation and

operational facilities

Since summer 2018, OBB has operated with 100 per-
cent green traction current from renewable energy, and
the fixed operational facilities have also been supplied
with electricity from renewable energy sources since
2019. Tender documents stipulate that the mix of elec-
tricity procured by suppliers must come entirely from
regenerative sources.

However, the best electricity for the climate is the elec-
tricity that isn’t consumed in the first place. In order
to keep the energy requirement as low as possible,
OBB has operated a comprehensive energy efficiency
programme for many years. It has thus been possible
to keep consumption stable since
2001 — despite increasing transport
services.

Ideas with big potential
Numerous measures have been
implemented in the course of the
energy-saving programme — as a



comprehensive energy efficiency programme has been in place at OBB for years

result, 185 Gigawatt hours of energy were saved in
2016 compared to 2011. One of the most successful
measures was the feeding of braking energy back into
the catenary.

The optimisation of operational management and loca-
tions, e.g. through (thermal) building refurbishments,
led to a clear improvement in energy efficiency. “We
were able to achieve many savings without big finan-
cial expense, mainly by implementing smart ideas and
organisational changes,” says Energy Manager Rudolf
Kuralovics from OBB-Infrastruktur AG, Railway Systems,
the internal energy service provider of OBB.

Saving energy - a perennial issue
However, because energy efficiency is a never-ending
story and is negatively impacted by factors such as
heatwaves or longer periods of cold weather, a group-
wide working group of 10 people was formed as a
consequence of the last energy efficiency programme.
Since 2017, the colleagues have been at work on iden-
tifying and initiating energy-saving measures, which
are then also dealt with by the working group. They
flow in their entirety into a monitoring system and give

Energy efficiency

Initial measures:
expanding energy

EFFICIENCY. Measures for the lever of energy efficiency
(in accordance with current circumstances)

Implementation of OBB energy efficiency programme
Flagship projects, by 2024

Pilot of driver advisory system (DAS), by 2020
Double-deck shuttle train (Dosto) - heating mode, by 2022
Talent ECO Drives, by 2020

Railjet occupancy-dependent air-conditioning control system
RGO01-51, by 2022

Procurement of new electric locomotives for passenger
transport, by 2024

Calculation of energy-optimised speed/DAS,
by 2020

Taurus software release, by 2020

Traction vehicles capable of energy recovery, by 2024
Adaptive train guidance, by 2023

Driving recommendation with text/SMS, by 2020
Energy-optimised network timetable, by 2022
Vehicle data system, by 2024

Kledering frequency inverter, by 2021

Energy efficiency at Simmering, St. Polten, by 2021

an overview of how much energy is saved. In addi-
tion, a higher-level committee made up of members of
management deals with the topic of energy efficiency
and sets corporate