g of a decentralised system with many
e smooth integration of renewable generation ) producers requires a new, flexible
m third parties in the network is not our only i ontrol. The role of conventional power
ority. We also produce green electricity and heat, ' ' ng from energy supplies to the supply
d our plans call for continuous expansion in this N acity.
23. Wind, water, biomass and the sun are our raw ' \
terials for the energy future.

Supply security
and network
stability

Through the supply of reserve capacity and
balancing energy along with the continuous
development of our networks, we are support-
ing the expansion of renewable generation and,
at the same time, making a decisive contribution
to supply security.

Intelligent networks

Intelligent management is a key requirement not only for
generation and storage, but also for transport and distribu-
tion in the complex energy systems of the future. The rising
share of volatile renewable generation, increasing population
density and growing demand by households (e.g. due to
e-mobility) are creating substantial challenges in this area.

Smart products
for tomorrow’s
customers

We see ourselves as a partner for renewables
who actively addresses the changes in the
behaviour of customers and the usage habits
of prosumers. This belief is transforming us
more and more from a pure supplier into an
energy manager.

Full-coverage
connectivity and
digitalisation

Continuing digitalisation is the essential New approaChes for

basis for all types of intelligent controls —

for generation and storage as well as electriCitY Storage

networks and customer equipment.

Low-cost, efficient solutions for the storage of electricity
as a means of offsetting the volatility of generation from
renewables represent a key requirement for the trans-
formation of our energy system. An added challenge is
created by seasonal energy balancing over the long term.
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Attractive offerings for
demanding prosumers

joulie
In 2018 we launched an innovative
new photovoltaic offering for private
households which expands our prod-
uct line to include more intelligent,
digitally supported individual energy
solutions. joulie contains a number
of building blocks for decentralised
energy supplies — from the analysis
of requirements and advising in the
form of a web-based configurator
to the installation of photovoltaic
equipment and individual energy
management and monitoring. As a
digital assistant, it optimises the use
of the customer’s generated electric-
ity by including equipment with high
electricity consumption (e.g. heat
pumps and warm water boilers, but
also storage batteries). joulie also
supports the sale of surplus elec-
tricity volumes through integration
in our network. And the customer
always has full control over his sys-
tem via smartphone, tablet or PC.

Innovative tariffs
Energy tariffs are becoming increas-
ingly individual. We also focus on

the needs of our customers in this
area and, at the same time, are
working to optimise the entire sys-
tem of demand, generation, market
prices and transport and storage
capacities. The EU’s plans to intro-
duce smart meters will create addi-
tional efficient opportunities here.

Active support for e-mobility
Through the construction of a full-
coverage network of e-charging
stations in Lower Austria — we now
operate roughly 1,200 charging
points — we made an early and
important contribution to the spread
of e-mobility. Our electricity fuelling
card gives customers access not only
to EVN's e-charging stations, but
also to 2,800 other charging points
across Austria. We are continuing
to support the development of
e-mobility by further expanding
the charging structure in the public
and, increasingly also, in the private
sector and with a variety of other
initiatives. Included here, for exam-
ple, are charging-related services
and the development of new control

technologies to optimise household
electricity consumption together
with the charging of e-vehicles.

Stronger distribution of heat
pumps
The increased utilisation of heat
pumps for energy generation is
another focus of our efforts. The
use of electricity from renewable
production to operate heat pumps
creates a two-fold benefit for the
environment. And with integration
in intelligent solutions like joulie,
this equipment can also make an
important contribution to optimising
the entire energy system.

Innovative models for
system optimisation .

Intelligent controls for a complex i

decentralised system

Flexible real-time management
Activities that could previously be
planned in advance must now be
constantly flexible with real-time
management and control. This is
a direct result of the strong growth
in volatile renewable generation
and the increase in the share of
production capacity that is no
longer available simply “at the touch
of a button”. Our answer here is
EZISSE (“Echtzeit-Informations- und
Steuerungssystem fur die Energie-
wirtschaft”), a completely new digi-
tal platform which we developed for
the management and optimisation
of the energy system. This highly
innovative model integrates our own
power plants as well as all decen-
tralised generation units — from
industrial aggregates to wind parks
and private photovoltaic equipment.
It also covers all available electricity
storage facilities, including household
storage batteries and e-vehicles. In
this way, generation can be matched
with current demand and the avail-
able generation sources can be opti-
mised. EZISSE closes the circle of our
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Equalising the volatility of

wind and sun

innovative joulie product which was
launched in 2018: it can communi-
cate directly with high-consumption
equipment or storage batteries via
joulie.

Virtual power plants
Digitalisation is also bringing new
achievements in the area of presum-
ably “static” analogue technology
like power plants: so-called “virtual
power plants” now expand and
complement the previous picture.
This term is used to describe a large
number of smaller plants which are
managed, optimised and marketed
as a single unit. With joulie and

various other offerings, we are creat-
ing the basis for these types of smart
energy solutions.

Predictive maintenance
The perfect optimisation of the
entire system requires the greatest

possible availability of all equipment.

We are also relying on innovative
new solutions in this area, including
the digitally supported, proactive
maintenance of our generation
equipment. That should help us
avoid unplanned operational
interruptions as far as possible.
Exactly with this goal in mind, we
are currently implementing a pack-
age of measures to prevent wind
turbines from freezing.

Short-term household storage
Storage batteries in private homes
are already capable of accumulating
smaller volumes of electricity from
photovoltaic equipment. That helps
to balance the timing differences
between generation and consump-
tion — for example, higher produc-
tion at midday and consumption
peaks in the morning and evening
hours. And the customer benefits in
two ways: his own coverage ratio is
increased and his electricity costs
are reduced. At the same time, this
eases the strain on the electricity
network. Heat pumps are an ideal
addition to these batteries — the
self-generated electricity can also
be used for heating, warm water
production or cooling the house.

Large storage battery

Our activities also include a concen-
trated focus on the large-scale stor-
age of electricity. There are currently
no marketable technologies — aside
from pump storage — to support
these types of facilities, but they are
indispensable for a sustainable

system conversion. In a joint research
project with partners, we installed
a large lithium-ion storage battery
with a performance of 2.5 MW
and a capacity of 2.2 MWh — which
represents the demand by roughly
600 households — at our Prottes
wind park. Various trials and test
series have given us valuable insight
into the operational capability of
these storage facilities to stabilise
the networks and equalise the
local network voltage fluctuations
caused, for example, by photo-
voltaic generation peaks or higher
household demand at certain times
of the day.

Sector coupling: power-to-heat,
power-to-gas

Large volumes of electricity can
also be stored using other forms of
energy. One important example is
the hot water storage facility at our
Theiss power plant, which uses
surplus electricity as heating energy
for the city of Krems. In addition
to this power-to-heat equipment,
we are working together with

partners on “power-to-gas”
research projects — meaning the
conversion of electricity into
renewable gas and the use of the
natural gas network for seasonal
storage. Electrolysis converts the
surplus electricity production into,
for example, hydrogen. This is added
to the natural gas and can be used
as needed to operate gas turbines
which, in turn, generate electricity.
Our subsidiary RAG is also working
on a project for “underground

sun storage”, which involves the
accumulation of solar electricity in
the form of renewable methane.

Pump storage power plant

in Ottenstein

One still very important form of
electricity storage is the operation
of pump storage power plants like
EVN's facility in Ottenstein. It uses
surplus electricity to pump water
into a reservoir, which is then avail-
able for electricity generation at a
later time.

Full-coverage

connectivity

and digitalisation

Basis for the optimisation of

the entire system
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A wide variety of new
opportunities
Digitalisation has made many things
possible which were unimaginable
only a few years ago and has
fundamentally changed our lives.
What is more, no stone has been
left unturned in the area of energy
supplies. The shift is taking place
from pure supplies to energy
management. Intelligent networks
and meters, the data-based optimi-
sation of individual consumption,
new product and service offerings,
innovative tariff models, optimised
real-time network management
and much more would be unthink-
able without digitalisation and full-
coverage connectivity. A growing
number of customers are now able
to optimise their own consumption,
production and storage. And we
too benefit from the wide-ranging
possibilities created by the digital
world in the management of this
significantly more complex and
fragmented energy system. Through
the continuing expansion of the
glass fibre infrastructure operated

by our subsidiary kabelplus and the
installation of high-performance
data lines for real-time transmission
as part of our own network expan-
sion, we are creating the necessary
infrastructure — for our customers
as well as for ourselves.

Supply security and cybersecurity
as the top priorities

In addition to numerous benefits,
today’s increasing interconnected-
ness is also making systems more
complex — and thereby puts them
at greater risk for disruption and
attacks. Cybersecurity is therefore at
the top of our agenda. Our primary

objective is to protect the availability
of all systems so we can meet our
commitment to supply security at all
times. The quality of our products
and services — and our customers’
comfort — is an integral part of these
activities. It goes without saying that
we handle our customer data with
the greatest of care. In this sense,
data protection and cybersecurity
are elementary components of every
EVN project. All types of networking
are carried out very carefully and

with the diligent handling of all risks.

Particularly sensitive applications
are subject to even stricter security
precautions and are consciously
separated from other systems.



