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ENERGY CENTER BRAČAK

Location: Bračak castle, Krapina-Zagorje

County, northwestern Croatia.

The castle was built in 1889. Following World

War 2, a children’s hospital for lung diseases
was housed in it. The castle was abandoned

in 2007 when a new hospital was built

nearby. It is a listed property protected as

part of the country’s cultural heritage.



ENERGY CENTER BRAČAK

• With the financial support of the EU through the Ministry of Regional Development and European

Union funds, and using the knowledge of REGEA, Krapina-Zagorje County in 2012 prepared the

necessary technical documentation for the reconstruction of the dilapidated and abandoned castle

Bračak.
• The aim was to create an example of energy excellence and a combination of state-of-the-art

technical solutions and preservation of cultural heritage.

• Work on the restoration and revitalization of the Bračak castle started in 2015. The Energy Center

Bračak was opened on March 17, 2017.



ENERGY CENTER BRAČAK
TIMEFRAME

First phase (2011 – 2017):

Start of preparation process (gathering documentation and creating
necessary documentation) – 2011

Finalization of first round of necessary documentation – 2012

Identification of available funds and creation of necessary
documentation – 2012-2015

Start of construction phase – 2015
- Renovation of building envelope – 20-30 cm thick stone wool,

windows Low-E coating (<1.4 W / m2K)

- LED, Fluo T5 lighting

- Heating boiler, 80 kW (biomass - pelets)

- VRV cooling system, 95.2 kW (efficiency 94,9%)

- Ventilation system with recuperation

- Micro-cogeneration (natural gas), 6 kW of electric power and
14.9 kW of heating power to heat water

- CNUS integration

Finalization of all works and implementation – end of 2017

Second phase

Start of project – 2020
Implementation of PV + batteries (2021)

- 10 kWp photovoltaic Systems, components and

installation

- 10 kWh battery system (bank) with power converter

and installation

- Energy management integration costs including server

and build-up of an open two-way database upon

which energy management algorithms are

implemented for optimal coordination of the energy

systems with the possibility of prediction and cost

management



ENERGY CENTER BRAČAK

IMPACT:

• The Bračak castle went from an E class energy grade prior to reconstruction to a B and C.

• 70% of heating energy saved

• specific heating energy has been reduced from 230 kWh/m2/yr to 64 kWh/m2/yr - in total around

265 MWh/yr (total area of the castle is 1 600 m2)

• 88% of total energy needs comes from renewable energy

• 50.4 tCO2eq/yr.+ 2 tCO2eq/yr after installation of PV (CO2 equivalent emissions, IPCC)



ENERGY CENTER BRAČAK
RESOURCES:

Amount of financial resources needed, financing sources, other key resources required for implementation

(if any)

First phase:

The total value of the renovation stands at EUR 3.2 million, with EUR 2.8 million coming from the FZOEU

under a decision by the Croatian government while EUR 400.000 came from EU funds and the Krapina-

Zagorje County.

Second phase:

Financed through Interreg Europe Store4HUC; around 100 000 €



Heat pump concept Neusiedl am See - from 
wind energy to district heating

Location: Neusiedl am See, Region Burgenland, Austria

The increasing attractiveness of the town of Neusiedl am See as a preferred place to live and the associated

population growth prompted the construction of a biomass heating plant including a district heating

network in 2006 to meet the growing demand for heat. Thus, Neusiedl am See has the unique opportunity

to combine the sectors electricity (wind power) and heat (district heating).



Heat pump concept Neusiedl am See - from 
wind energy to district heating

Technologies used:

• Wind power to district heating

With the construction of a "power2heat" plant, the two energy

sources are intelligently coupled by a heat pump, thus enabling the

replacement of gas and biomass by the use of wind energy



Heat pump concept Neusiedl am See - from 
wind energy to district heating

Implementing and operating organization:

A direct line will be built between the substation and the heating plant to transport the
wind power to the high-performance heat pumps. The planned, technical design allows
for different modes of operation:

• In the winter months, the biomass boiler will be in operation. Here, a flue gas
condensation unit is to be installed in the exhaust line. This recovers the residual
energy from the flue gas and supplies water at approx. 40°C to a cold storage tank.
The cold storage tank is the energy source for the water-to-water (W/W) heat pumps.
They raise the temperature level to 85°C and feed the hot storage tank.

• During the summer months, the biomass boiler and flue gas condensing unit are shut
down. The cold storage is then filled by air-to-water (L/W) heat pumps. The W/W heat
pumps are operated as in winter. To be able to use the L/W heat pumps in the winter
months as well, they are additionally connected directly to the hot storage tank by
means of a changeover valve. By doubling the buffer volume to 300 m³, the district
heating network can be supplied for 10 hours during the summer months. In the
event of a wind lull, no wind energy is available. In this case, the system switches to
the stationary battery storage.



Heat pump concept Neusiedl am See - from 
wind energy to district heating

IMPACT:

• Savings of 1250 MWh/a natural gas, 300 t/a CO2

• The consumption of biomass is also reduced by 1200 t of biomass (ATRO)

through the use of the heat pumps. This results in a saving of 80 truck trips,

which corresponds to a reduction of 9 t/a CO2

• EPCON AWARD 2019



HOTFLEX project 150 KW Reversible High 
Temperature Electrolysis-/ Fuel Cell System 

for Flexibilization of the Energy Supply

Location: Mellach, AUSTRIA

Utility VERBUND is building a pilot project at Austria’s biggest power
station to research the possibility of using hydrogen as a

replacement for natural gas to run the plant’s gas turbines.

The 838 MW Mellach plant opened in 2012 and runs on two natural

gas-fired turbines. Now VERBUND will test the partial substitution of

natural gas with hydrogen – marking a first for an industrial power
plant.



HOTFLEX project 150 KW Reversible High 
Temperature Electrolysis-/ Fuel Cell System 

for Flexibilization of the Energy Supply

Utility VERBUND is building a pilot project at Austria’s biggest power
station to research the possibility of using hydrogen as a replacement for
natural gas to run the plant’s gas turbines.

The 838 MW Mellach plant opened in 2012 and runs on two natural gas-
fired turbines. Now VERBUND will test the partial substitution of natural
gas with hydrogen – marking a first for an industrial power plant.

The pilot project called Hotflex is a collaboration with Graz University of
Technology and German cleantech company Sunfire, which develops and
manufactures high-temperature electrolyzers and high-temperature fuel
cells.

High-temperature electrolysis is a process used to produce hydrogen from
water powered by renewable electricity. In Sunfire’s latest technology,
high-temperature electrolysis can reactivate not only water but also CO2
and thereby convert exhaust gases directly back into a clean raw material
which can take the place of oil or natural gas.



HOTFLEX project 150 KW Reversible High 
Temperature Electrolysis-/ Fuel Cell System 

for Flexibilization of the Energy Supply

With the Hotflex pilot, excess wind and solar power can be taken from the grid and converted into hydrogen by high-

temperature electrolysis. This so-called ‘green’ hydrogen will be mixed with natural gas to drive the two gas turbines.

The hydrogen is to be produced directly at the power plant site by high-temperature electrolysis with a production capacity of

40 Nm³/h.

A special feature of the pilot plant, whose components are manufactured by Sunfire in Dresden, is that it can operate in

reverse mode as a fuel cell, enabling the plant to produce electricity and heat from natural gas.

VERBUND will test this fuel cell operating mode primarily as a possibility for self or emergency power supply of its power

plant.



HOTFLEX project 150 KW Reversible High 
Temperature Electrolysis-/ Fuel Cell System 

for Flexibilization of the Energy Supply

Started 2019 to be finalized 2022



Solar Thermal HVAC input – Târgoviște
University

Approx. 25kWp solar thermal generator consisting of heat-pipe and flat collectors coupled with 2 chiller

units with adsorption of approx. 32kWp assisted by 3000 liters of thermal storage. The installation is

preferentially connected to the technical water distribution circuit for fan coils or for air treatment plants.

The power supply is provided by a 48V off-grid photovoltaic system with storage in 12 VRLA 220Ah

batteries / pc.
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PV driven Microgrid - Târgoviște University

Approx. 42kWp photovoltaic generator integrated in the building fulfilling the role of sunshades as well,

coupled in microgrid mode with the internal electrical network of ICTSM and assisted by batteries having an

approx. 260kWh storage capacity.

The system serves critical consumers but also the entire IT infrastructure together with the data center. It is

configured to discharge the excess energy in the internal ICSTM network and will be operational in power

to heat mode to redirect the excess energy to the thermal storage in water of approximately 250kWh.

The thermal energy is used as input to HVAC both in heating and cooling mode through 2 chiller units with

adsorption of approx. 32kWp. The stored electricity can also be used to charge electric vehicles by installing

a charging station.



Solar thermal system for domestic hot water 
preparation - Transilvania University in 

Brașov

Solar thermal system for domestic hot water preparation with thermal energy storage consisting of:

• 6 flat plan solar thermal collectors

• 3 solar thermal collectors with vacuum tubes

• 1 bivalent boiler of 300 liters for domestic hot water preparation

• 2 hot water storage tanks of 1000 liters each

• 1 natural gas condensing boiler used as a backup source 1 integrated automation system that transfers

the thermal energy produced by the solar thermal collectors in the

• bivalent boiler for the preparation of domestic hot water and the excess thermal energy in the hot water

storage

• monitoring system



Battery storage facility C-Energy Planá, 
Czech Republic

Location: C-Energy company; Planá nad Lužnicí; South Bohemian Region

• 4 MW battery storage facility;

• The SIESTORAGE storage system with the SIESTART (application serves to increase the flexibility of

existing electricity sources – ancillary services).
• Technology includes control systems, Li-Ion battery cells, switchboards, inverters / converters,

transformers, self-consumption power supply and other auxiliary systems

• Operation timefrane: 2019 to 2029 (guaranteed service life is 10 years)

• Investment: Approximately 70 million Czech crowns (less than EUR 3 million); the public contract was co-

financed by the European Union - the Ministry of Industry and Trade of the Czech Republic within the

Operational Program Enterprise and Innovation for Competitiveness (hereinafter referred to as “OPPIK”)



Battery storage facility C-Energy Planá, 
Czech Republic

Description of the system

• Power output of 4.0 MW and a usable capacity of 2.5 MWh (guaranteed for a period of 10 years),

• Physical capacity of the batteries at the beginning is 3.3 MWh,

• The output of the battery storage power is to the HV substation at a voltage level of 6.3 kV,

The main functions of the battery storage are to ensure a reliable supply of electricity sources within

the heating plant, including PV to LDS, to create a power backup for the provision of support service

with start within 5 minutes, to ensure the transition and operation of LDS in island mode. Other

potential functionalities depend on the operation of the heating plant, for example primary control

(frequency control), secondary control (power control), filtration of higher harmonic voltages, etc.



Battery storage facility C-Energy Planá, 
Czech Republic

IMPACT:

• Renewable energy production –the project also includes a 520 kW photovoltaic power plant. The annual

production of renewable electricity from photovoltaic power plant is approximately 540 MWh

• Reduction of up to 164 tons GHG emissions/year



Freiburg technisches Rathaus: public net 
plus energy building

LOCATION: Freiburg, Germany, Technical city hall Freiburg



Freiburg technisches Rathaus: public net 
plus energy building

As part of a consolidation of several administrative buildings scattered throughout the city, the former

technical town hall was demolished and a new plus-energy building was constructed. Thanks to the use of

renewable energies and high energy efficiency, the building produces more energy than it needs. More than

840 municipal employees work in the administration building now.

The energy required for the building is generated thermally via suction and sip wells as well as solar thermal

in connection with heat pumps and electrically via photovoltaics on the roof and facade. Surplus electricity

is fed into the grid, over the course of a year, the building generates more energy than it consumes.



Freiburg technisches Rathaus: public net 
plus energy building

Resources: over 80 million euros.

Timeframe: 2013, open since 2017

IMPACT:

• Renewable energy production – 545.54 MWh/yr. from photovoltaic Reduction of up to 164 tons GHG

emissions/year

• electricity costs of around €120,000 per year can be saved thanks to the high self-sufficiency rate of 82%



Bergwelt Kandel - Mountain restaurant and 
accommodation

• Hydrogen-based energy storage

• Waldkirch, Germany

• The mountain Kandel is a popular destination in

the Black Forest and region around Freiburg. The

new hotel building (in place of a former hotel) will

be built in timber construction and will be energy

self-sufficient thanks to sector coupling.



Bergwelt Kandel - Mountain restaurant and 
accommodation

• The goal is a 100% self-sufficient energy supply.

• the focus of the planned preliminary study / concept development was on energy storage concepts

based on hydrogen, which, due to their high flexibility, are very well suited for converting temporary

power surpluses from fluctuating energy sources (sun, wind) into an energetically high-quality and easily

storable energy carrier and then storing it temporarily for any length of time as needed.



Power plant in the Freiburg district of 
Wiehre

Location: Freiburg, district Wiehre, Germany

The main objective of the "Kraftwerk Wiehre" project was to promote the use of CHPs in inner-city inner-

city building stock by overcoming typical obstacles with the help of by means of consulting, information

and promotion. This was to be tested using the example of the example of the Wiehre district. The district

of Wiehre was particularly suitable for this purpose because the large number of facades worthy of

preservation, the renovation of heating systems in terms of energy savings and climate protection.



Power plant in the Freiburg district of 
Wiehre

IMPACT:

• High primary energy savings of around 40 percent. The complete energy savings from the project have

not been collected.



Hydrogen plant at Wyhlen hydropower 
station

Location: Whylen, Baden-Württemberg, Germany

In this power to gas plant, renewable electrical

energy is converted into hydrogen, which can be

stored and used for industrial processes and

mobility. High efficiencies (70-85%) can be

achieved through the use of waste heat, but there

are still conversion losses.

Planning start 2016, start of operation 2019



Hydrogen plant at Wyhlen hydropower 
station

• On the plant site of one of its hydroelectric power stations, the power supplier EnergieDienst built

a hydrogen generation plant.

• The construction was part of a lighthouse project. By electrolysis, the plant produces hydrogen

from water, using the electricity of the hydroelectric power station. The quality of the renewable

hydrogen is high enough to be used in fuel cell vehicles. The waste heat generated by the process

is to supply a planned adjacent residential area with district heating in the future. Herewith, an

efficiency rate of 75-80 % will be reached. The plant currently has an electrolysis capacity of 1 MW

(expansion on 2 MW possible). Herewith, 200 cubic meters (17 kg) of hydrogen per hour can be

produced. Using trailers, the hydrogen is transported to petrol stations and industrial facilities.

Approx. 1600 kg hydrogen can be stored on the power plant site. The plant has a size of 20 x 30 m

and is located directly on the site of the hydroelectric power plant. Additionally, space for one to

three trailers is needed. The plant runs fully automatically and is serviced annually. It is monitored

by own trained personnel from EnergieDienst.



Hydrogen plant at Wyhlen hydropower 
station

IMPACT:

• High efficiencies (70-85%) can be achieved through the use of waste heat, but there are still conversion

losses.

• The plant currently has an electrolysis capacity of 1 MW (expansion on 2 MW possible). Herewith, 200

cubic meters (17 kg) of hydrogen per hour can be produced. Extrapolated to one year, 1,752,000 cubic

meters of hydrogen can be produced.



E-car sharing using PV and energy storage

Location: Donaueschingen, Baden-Württemberg, Germany

• With our solar carport, we want to establish electromobility with simultaneous car sharing in rural areas.

Above all, schoolchildren are to be introduced to electromobility. At the same time, we want to realize

new energy concepts so that an energy storage system can be used to charge our vehicle. Organized

built with the help of students.

• The carport is combined with PV Cells and a batterie system. It charges a e-car.

• Renewable energy production – 5 kWp



Waste heat extraction Whylen

Location: Whylen, Baden-Württemberg, Germany



Waste heat extraction Whylen

Location: Whylen, Baden-Württemberg, Germany

• Utilization of waste heat from an Evonic production plant, whereby 95 degree hot water is taken

from the cooling circuit of the production facilities and from summer 2020 will be fed into a

district heating network in adjacent residential areas.

• The energy supply company EnergieDienst will consume 5.2 MW of heat output all year round,

which is equivalent to around 42 million kWh.

• The heat is used directly in residential buildings and commercial enterprises.

• In summer, when the demand for heating and hot water decreases, steam turbines recover

electricity from heat.

• Energiedienst aims to use the waste heat for cooling and drying processes as well.



Waste heat extraction Whylen

IMPACT:

• Industrial waste heat heats residential areas, surplus is converted into electricity

• Renewable energy production - 5.2 MW/Year

• CO2 reduction - 10,000 tons of CO2 in Rheinfelden



Fontis Sol L.T.D

Location: Niksic, Montenegro

Background:

• On the territory of the Municipality of Niksic is the oldest large hydropower plant in Montenegro,

HE Perucica. Its installed power is 307 MW. In other forms of energy generation in Niksic

Municipality may be mentioned devices for obtaining of heat on the principle of heat pumps (air

conditioners), or combustion wood, coal or LPG stoves, cookers, fireplaces etc.

• Due to the universal application possibilities, electricity is in the municipality of Niksic used for

energy transformations in, for example, thermal and mechanical, light, chemical energy in all

sectors.

• In 2018, the total energy production in Niksic was 1 042 000 MWh.

• The municipality of Nikšić has a large number of sunny hours a year, 2048h.



Fontis Sol L.T.D

Technologies used: Solar panels, Solar collectors, Heat pump, Geoprobe.

Installed power is 2.2 kw. Thermal energy for the building is provided by five solar collectors installed on the

roof. The collectors are placed so as to accept the optimal daily solar heat. In the days of reduced heat from

the sun, the heat of the earth is used as additional energy, which comes to the heat pump via a geoprobe.



Fontis Sol L.T.D

IMPACT:

• Renewable energy production – 3,5 – 3,9 MWh/year
• Emission reduction - 0.79 tCO2eq/year (CO2 equivalent emissions, IPCC) - According to average

emission per capita in Montenegro.
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