BEST PRACTICE IN CROATIA — SMART METERING

BASIC INFORMATION

* Title of the Best Practice
Smart metering system in kindergarten Loptica
* Energy efficiency measures implemented in the building:
installing smart metering system: controlling consumption of electricity, gas, water
* Location:
City: Koprivnica
Region: Koprivnicko - krizevacka County
Country: Croatia

https://qoo.ql/maps/70HYFCJTCD52

* Partners involved:
- City of Koprivnica, Zrinski square 1, Koprivnica - role - Pilot action city

- Regional energy agency North, Miroslava Krleze 81, Koprivnica - role — technical support during
implementation

- utility companies

* Implementation year: 2018

* Photo: (of a smart metering components)



https://goo.gl/maps/7oHYFCjTCD52
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Figure 1 Smart metering system in kindergarten Loptica

SYSTEM CHARACTERISTICS

Brief Description:

The whole process of SM system implementation in kindergarten Loptica started with the first
month of 2018 when the needs have been defined. Current state of the building was analysed.
After that, market research was conducted in March 2018 to explore possibilities of available SM
systems. In April, tech guys from Regional energy agency North linked the needs with the
possibilities of SM systems considering financial frame. Considering that, project subject was
defined and according to that, public procurement was carried out. Contract was sign in July with
the ASR Group company which performed the works.

Smart metering system is implemented in the kindergarten for measuring electricity, gas and water
consumption. The total value of completed works and equipment purchased is 104,150.00 HRK
(14.000,00 €). Basically, the system includes measuring devices (smart meters) and software for
displaying and monitoring the results. Measuring devices include reed switch that collect



information about electric energy, gas and water consumption as well as internal temperature and
CO, level. Central unit processes and displays collected data within specially designed software in
real-time. System is in full function since the beginning of October 2018.

Only for SM best practice:

Type of a building where a smart metering (SM) system is installed:
Educational - kindergarten

What does the smart meter measure:

electricity consumption

gas consumption

water consumption

internal temperature

CO2 level

Responsible person for monitoring consumption:
Nenad Zamljacanec - superintendent

Name of a company which installed the SM system:

ASR GROUP d.o.o., Street of hrvatskih branitelja 11, Varazdin, E-mail: info@asr-group.hr, phone:
+385 (095) 521 8662

FINANCIAL SOURCES AND FINANCING DETAILS

Total investment value:
14.000,00 €
Sources of financing:

SM system implementation in kindergarten Loptica in Koprivnica was fully finance within the
project BOOSTEE-CE Interreg Central Europe. Project BOOSTEE aims to increase energy efficiency
in public buildings through smart energy management.

Electricity savings (MWh/year):

Or fuel savings (kg or m3 or kWh or GJ):

Cost savings (EUR/year):

*SM system was implemented a month ago so no savings have been made yet.

PROJECT IMPLEMENTATION BENEFITS

FOR SM part:

This investment will provide numerous benefits such as monitoring, planning and control of energy
and water consumption costs. Ultimately, the system will enable better management of energy
consumption, easier maintenance of facilities and financial savings.

ADDITIONAL INFORMATION




BEST PRACTICE — ENERGY EFFICIENT CITIES

BASIC INFORMATION

* Title of the Best Practice
Low energy reconstruction and repurpose of existing building in former military complex
* Energy efficiency measures implemented in the building:

building envelope insulation (walls, roof, new exterior windows and doors), heat pumps for
heating and cooling

* Location: [city, region, country] with GoogleMaps link
City: Koprivnica

Region: Koprivnicko - krizevacka County

Country: Croatia

https://goo.gl/maps/oTfbmVsw89x

* Partners involved:

- Kampus d.o.o., Dr. Zarka Dolinara Square 1, Koprivnica — role: user

- City of Koprivnica, Zrinski Square 1, Koprivnica — role: investor

- The Environmental Protection and Energy Efficiency Fund, Radnicka road 80, Zagreb — role: investor
- Tehnika projektiranje d.o.o., Zagreb, Andreja Arezina Crnaric - role: lead project designer

- The consortium ,,Detono-Primiko* — role: contractor

* Implementation year: 2013

* Photo: (best practices within EEC module)

Figure 2 Reconstructed building in in former military complex


https://goo.gl/maps/oTfbmVsw89x

SYSTEM CHARACTERISTICS

Brief Description:

The subject of this project was the reconstruction and repurpose of existing building in the former
“ban Krsto Frankopan” military complex in Koprivnica for the purpose of forming a study space for
the Media University - journalism studies, media design studies and business and management
studies in media. Former military complex "ban Krsto Frankopan" is intended for the establishment
of the University Campus. The Kampus complex is ultimately designed as a complex in the concept
of zero carbon dioxide emissions. The Kampus complex is intended to be a complex of zero carbon
dioxide emissions. The investor's request was that the building must be a low-energy building.

Reconstruction included:

a) removing the existing wooden roof and forming a heat-insulated flat roof
b) thermal insulation of external walls

c) replacement of external windows and doors

d) mechanical ventilation with heat recovery

Thermal reconstruction of the building envelope

The outer wall which consist of 38 cm solid brick or 30 cm brick block was thermally improved by
18 - 20 cm extruded polystyrene - XPS (U-value from 0.83 W/m=2K to 0.14 W/m=2K) and the outer
wall of ventilated facade was thermally improved by 18 cm rock wool (U-value from 0.81 W/m=2K to
0.21 W/mz2K). The flat roof is also insulated with 24 cm extruded polystyrene - XPS (U-value from
1.24 W/m2K to 0.12 W/m2K). The existing wooden windows with an average U-value of 3.40
W/m2K were replaced by new PVC windows with a U-value of 1.16 W/m2K.

Building material

Mineral rock wool and extruded polystyrene (XPS) for facade insulation.
XPS for roof insulation.

Windows
The existing wooden windows with an average U-value of 3.40 W/m2K were replaced by new PVC
windows with a U-value of 1.16 W/m2K.

Building technology

Space heating and cooling via heat pumps (water — air). Heat pumps are using ground water heat.
Ventilation system: regarding the renovation, a mechanical ventilation system with heat recovery
was installed in the university building to supply classrooms with air. The efficiency of the heat
recovery amounts to approx. 82 %.

The project implies energy-efficient, sustainable reconstruction, using renewable energy sources,
materials, constructions and systems that provide low energy consumption. Use of energy-saving
lighting system.

Monitoring system has been installed. This allows energy consumption monitoring and also serves
for the optimal adaptation of the building to the user behaviour.

Only for SM best practice (leave empty if the best practice is not connected with SM):
Type of a building where a smart metering (SM) system is installed:

What does the smart meter measure:

Responsible person for monitoring consumption:

Name of a company which installed the SM system:



FINANCIAL SOURCES AND FINANCING DETAILS

Total investment value:
1.000.000 € (EE works)
Sources of financing:

This project was co-financed by the Environmental Protection and Energy Efficiency Fund with
40 % of total investment and by the City of Koprivnica with 60 % of total investment.

Electricity savings (MWh/year):
0; because new heating and cooling system is using electricity (heating pumps)
Or fuel savings (kg or m3 or kWh or GJ):

reduction of energy needed for heating from 159.436,80 kWh to 62.028,58 kWh, this means a
reduction of 61 %.

Cost savings (EUR/year):

61 % heating cost reduction, or 3.820,00 € per year

PROJECT IMPLEMENTATION BENEFITS

FOR SM part (feave empty if the best practice is not connected with SM).

For EEC part:

This investment will provide numerous benefits such as quality learning conditions for students,
low — energy costs, low CO, emissions etc. Reconstruction and repurpose of the existing building
will provide new space for the students of the Media University thus directly contributes to
University complex expansion.

Energy cost reduction and low — energy standard were main requirements for the building
reconstruction. It was the investor's wish to have a low — energy renovated building which will
have low energy costs during the whole life-cycle of the building.

ADDITIONAL INFORMATION

The Kampus complex is intended to be a complex of zero carbon dioxide emissions. The concept
implies the reconstruction of the existing buildings and the construction of new facilities according
to the low - energy standard, the use of renewable energy sources and a space without use of
motor vehicles on fossil fuels.



