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1 Introduction  

The municipality of Zagorje ob Savi developed industrial SCADA based multi utility municipal central 
control system. One of the utilities is also energy management system (EMS) and this report 
emphasises this part. 
 
The EMS enables data integration of: oil fuel consumption, natural gas consumption, district heating 
system consumption, electricity consumption, solar power plant production, real time environmental 
data, Internal air monitoring (temperature, relative humidity, CO2) on large number of public building 
dispersed all around the municipality. The system in based on industrial quality control system for 
monitoring and remote control (SCADA system for supervisory control and data acquisition). It has 
permanent connection to remote stations via GPRS network with every minute data refreshment. 
 
The system includes: 

- Internal environment measurements in public buildings: temperature, relative humidity, CO2  

- Energy related measurements: electrical energy (power, total), heating energy (power, total 
from various sources)  

- Online comparison with environmental data (outside temperature, humidity, global solar 
radiation)  

- Integration of environmental data from Slovenian environmental agency (ARSO) station 
located in the community 

 
Already recognized benefits of the system are: 

- Energy flow control 
- Analysis of data and definition of actions 
- Optimisation of energy consumption via modified control strategies 
- Increased energy effectiveness 
-  Data availability for every minute of the year 
- Education and information capabilities of the system 

 
The main benefit of the EMS is shown in responsible and environment friendly energy management - 
which definitely indicates sustainable character of development in municipality of Zagorje ob Savi. 
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2 Building an energy management system 

Main purpose of the developed system is: 
- To measure and control energy flows in buildings 
- To analyse data and define actions 
- To optimize energy consumption 
- To replace out-of-date energy accountancy 
- Education: responsible and environment friendly energy management 

 
Benefits of energy management system: 

- energy flow control 
- Analyse data and define actions 
- Optimised energy consumption  
- Increased energy effectiveness 
- Data disposition for every minute of the year 
- Education 
- Responsible and environment friendly energy management 

 
 
2.1 Remote data integration 

Cases of all energy carriers used in the municipality are integrated in the systems. These are the 
folowing:  
 

- Oil fuel (heating oil) consumption in litters 
- Natural gas consumption cubic meters 
- District heating system consumption in kWh 
- Electricity consumption in kWh 
- Solar power plant production in kWh 
- Real time environmental data from national meteorological organization measuring station 
- Internal air monitoring (temperature,  relative humidity, CO2) 

 
Upgrade potential: 

- weather forecast integration 
- Building automation and remote cantered facility management 
- Energy flow control  
- Street lightening control 
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Images of some of the measurements and equipment used on different locations 
 
2.2 System overview 

The concept of the system is modular and scalable, and is growing according to the need. All used 
equipment (hardware and software) is industrial grade and thus in depend on integrator.  

 
Image: First phase of system development 
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2.3 Control and energy management centre 

Management centre is set up in the municipal services company.  
 

• SCADA system (supervisory control and data acquisition) 
• Industrial based control system for monitoring and remote control 
• Permanent connection to remote stations via GPRS network (1 refresh / min) 

 

 
Image: System management center 

 
2.4 Overview of some of the facilities 

The facilities integrated are: public buildings (energy flows from different energy carriers, indoor air 
quality, production from two municipal PV plants, waste water facilities, environmental measurements, 
fresh water supply and public lighting.  
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2.4.1 Ivan Skvar ča primary school 

Gas boiler in this facility has been replaced with cogeneration on ESCo principle with private partner. 
The control system is used to verify the heat delivered. The school also has an PV power plant on its 
roof.  
 

 
Image: Screen of the building on central control system  
 

- Internal measurements: Temperature, relative humidity, CO2 in varieou representative lecture 
rooms 

- Energy related measurements: Electrical energy (power, total), heating energy (power, total),   
- Calculated values: average, min, max, etc. 
- Online comparision with environmental data (outside temperature, humidity, global solar 

radiation) 
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2.4.2 Municipality headquarters 

 

 
Image: Screen of the building on central control system  
 

- Internal measurements: Temperature, relative humidity 
- Energy related measurements: Electrical energy (power, total), heating energy (power, total),   
- Calculated values: average, min, max, etc. 
- Online comparision with environmental data (outside temperature, humidity, global solar 

radiation) 
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2.4.3 Mlinše primary school 

The monitoring system has been set in this school prior to holistic refurbishment (enevope and heating 
system). Now (2014) this school has ground coupled heat pump as s heat source instead of heating 
oil.  
 

 
Image: Screen of the building on central control system  
 

- Internal measurements: Temperature, relative humidity in one lecture room. 
- Energy related measurements: Electrical energy (power, total), heating energy (power, total),   
- Calculated values: average, min, max, etc. 
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2.4.4 Cultural centre PV power plant 

There are two PV municipal power plant integrated in the system. The other is located on the roof of 
Skvarča primary school 
 

 
Image: Screen of the PV power plant on central control system 
 
Energy related measurements: 

- Electrical power of current production and total produced energy (capture interval 1 
minute) 

- Calculated values: average, min, max, etc. 
- Online comparison with environmental data (outside temperature, humidity, global solar 

radiation) from measuring station of national metororological organization (ARSO) in the 
city of Zagorje.  
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Graph: Predicted and measured PV power plant monthly production.  
 
As observed from the graph above, the real production correlates well with the predicted. Total yearly 
production predicted in the feasibility study was 14,4 MWh, real production in 2012 was 15,4 and 13,8 
MWh in 2013.  
 

 
Picture: Screen of the public display in the lobby of the cultural centre 

 
The screen is used for awareness rising and education of people about the production of electricity. 
Parameters shown are: current power, daily, monthly and total production and saved CO2. 
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2.4.5 Skvarča primary school PV power plant 

 

 
Image: Screen of the PV power plant on central control system 
 
Energy related measurements: 

- Electrical power of current production and total produced energy (capture interval 1 
minute) 

- Calculated values: average, min, max, etc. 
- Online comparison with environmental data (outside temperature, humidity, global solar 

radiation) from measuring station of national metororological organization (ARSO) in the 
city of Zagorje.  

 

 
Graph: Predicted and measured PV power plant monthly production.  
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As observed from the graph above, the real production correlates well with the predicted. Total yearly 
production predicted in the feasibility study was 25 MWh, real production in 2014 was 22,2 MWh.  
 

        
     

   
Picture: Images on the screen in the lobby  
 
The screen is used for awareness rising and education of pupils about the production of electricity. 
Parameters shown are: current power, daily, monthly and total production and saved CO2 and also 
comparison is made of how many light bulbs could be powered with current power, how many peoples 
need would be fulfilled by past day production and how many kilometres could be driven with 
production in current week.  
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2.4.6 Integration of ARSO measurements  

 
Image: Screen of the environmental measurements in the system 
 
Integration of environmental data from Slovenian environmental agency 

- Outside temperature  
- Outside humidity 
- Global solar radiation 

  



 

  

 
REMINING-Lowex is a project of the CONCERTO initiative   

co-funded by the European Commission within the  

Sixth Framework Programme 
  
 15 

2.4.7 Waste water facilities 

 

 
Image: Screen of the building on central control system 
 
Future plan for system upgrade - graphical simulation of waste water facilities (remote control 
possibilities 
 
2.4.8 Graphical simulation of efficient street ligh tening 

 
Image: Screen of the public lighting lines on central control system 
 
Estimated power saving 15 - 45% due to advanced control  
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2.4.9 Overview of heat production of biomass distri ct heating system  

Public and multifamily  buildings in the Zagorje concerto area are connected to biomass district 
heating.  Due to large scele renovation and grid optimization, the needed heat production is falling in 
last years, as can be observed prom graph below. This is beneficial also from the perspective of air 
quality due to emission. Zagorje is among degradeted areas due to PM10 pollution and decreas energy 
needs mean less fuel burning, resulting in less PM emissions.   
 

 
Graph: Yearly heat production in MWh (source: yearly report of KOP ZAgorje) 
 
In 2010 the large scale retrofits began, resulting in decreased needed heat production. In 2013 they 
used 2861 t of wood chips for production of 9371 MWh of heat.  
  



 

  

 
REMINING-Lowex is a project of the CONCERTO initiative   

co-funded by the European Commission within the  

Sixth Framework Programme 
  
 17 

2.5 Current phase of the system 

Due to modular and scalable system architecture, the system is still grooving after the end of the 
Reminig-Lowex project.  
 

 
Image: Fist screen of multi utility municipal infrastructural central control system in Zagorje ob Savi 
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2.6 Energy accounting 

In the frame of the project, monthly energy accounting was established for all public buildings in the 
municipality. The list of buildings included is below: 

- Občina Zagorje ob Savi 
- Osnovna šola Ivana Skvarče 
- Osnovna šola Ivana Skvarče 
- Osnovna šola Ivana Skvarče 
- Osnovna šola Toneta Okrogarja 
- Osnovna šola Toneta Okrogarja 
- Osnovna šola Toneta Okrogarja 
- Osnovna šola Ivana Kavčiča 
- Osnovna šola Ivana Kavčiča 
- Osnovna šola dr. Slavka Gruma, GŠ 
- Vrtec Zagorje-Center 
- Vrtec Zagorje 
- Vrtec Zagorje 
- Vrtec Zagorje 
- Vrtec Zagorje 
- KC Delavski dom Zagorje, KMZ 
- Zavod za šport 
- Glasbena šola 
- Knjižnica Mileta Klopčiča-Enota Izlake 
- Zavod za šport 
- Knjižnica Mileta Klopčiča 
- Kulturni dom 

 
Data is gathered from bills and is the following: energy carrier and prices for different tariffs and water. 
 
 


