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DANUBE INDEET MODEL

The Danube Indeet Model is a decision-support tool for
planning investments into and operating integrated e-mobility O
and hydrogen production in a local community and provides =
analysis on the optimal infrastructure setup and financial -
viability of such systems. .
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The Danube Indeet Model (DIM) is planned to calculate the

optimal investment structure for a system that includes EV
((@)) chargers and green hydrogen production in the first place, ,ELA‘Ek
but also a photovoltaic system as a renewable energy | | |
AR source, battery energy storage system, fuel cells for H
N = generating electricity from hydrogen, use of residual heat | J
p— from electrolyser and fuel cells stack, water preparation for —

electrolysis, as well as hydrogen and oxygen sales.

Flexibility in delivering energy to EVs comes from the fact that
most of the vehicles are connected to chargers longer than it is
needed to charge them. This additional time can be used to
optimize energy delivery.

Furthermore, green hydrogen production via electrolysis could also
provide flexibility as the produced hydrogen can be stored relatively
easily, and thereby its production does not need to follow its demand.

However not all of the components need to be at the exact same
location. The model works the same if the components are
distributed throughout a municipality where they fit the best, since
the model optimizes the structure of the system and sizes of every
system component rather than the location of each component.

TECHNICAL DETAILS

The model accounts a large amount of variables and elements during calculation. The image below represents an
overview of the different compononents used during optimization:

ELECTRIC GRID CONNECTION
DIM considers that the system is
connected to the power grid at a single
connection point. Electricity flows and
investments needed are accounted for.

PHOTOVOLTAICS
The renewable energy source for the overall
system. For the sake of simplicity, all renewable
energy sources will be aggregated into one.
Orientation and inclination angles allow for
generation of production profiles.
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EV CHARGERS
With data obtained from project partners,
charging profiles will be created. The added
value of DIM is the ability to manage EV charging
schedules and with bidirectional charging EVs
can become an active participant in maintaining
a stable and efficient electricity grid.
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BATTERY ENERGY STORAGE &
POWER CONVERTER
Battery energy storages provide flexibility and
energy storage. Battery capacity, longevity,
investment and replacement costs and
performance data will be considered in DIM.
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FIXED ELECTRICITY CONSUMPTION
Electricity and heat consumption are also
considered in the system. Optimization
requires the consumption profiles for every
timestamp of the simulated period.

Consumption profiles can be generated o
approximately using the given parameters or
the exact consumption profiles can be
provided directly by the user.
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WATER SOURCES ANDWATER PROCESSING
Water needed for electrolysis can come from two
different sources: water grid as the most common and
the most reliable source, and rainwater as a renewable
water source and it can be used as an addition to water
grid. Rain collection capabilities based on precipitation
data, investment into water storage, and investments
into water pumps and demineralizers will be
considered.
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ELECTROLYZER
Electrolyser is the main component for
hydrogen production. It utilizes all of
the energy/material carriers
considered: water and electricity to
produce hydrogen and oxygen, with
excess heat also being accounted for.

COMPRESSORS
Compressors are used to increase the
pressure of hydrogen and oxygen where
necessary. System considers one compressor,
for the oxygen and two compressors for the
hydrogen. Every compressor is rated for
input and output pressures.

GAS STORAGE TANKS
System considers two gas storage tanks:
hydrogen storage tank and oxygen
storage tank and related data, such
investment costs, capacity, maintenance.

GAS SALES
The system considers hydrogen and
oxygen sales. The maximum amount
of Oz and Hz, the pressure of price of
each gas will be considered. The H:
gas can also be fed into the gas grid
according to national legislation.

HEAT EXCHANGER
TIt is responsible for taking heat from
the electrolyser and the fuel cells, and
for providing it if there is demand.
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FUEL CELL
It is an energy conversion device that
continuously converts chemical energy of
a fuel into electrical energy, as long as
both the fuel and oxidant are available.



