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Part 3 
 

      Energy Management Information System (EMIS) at 
      Municipal Level: concept, tools, establishment and maintenance of 

EMIS in municipalities and the required local capacities, 
capabilities and scope of EMSI, benefits  

 



One of the key elements of a comprehensive energy management program. 

It provides opportunity for systematic and timely acquisition of energy data. 

A well-designed energy management information system can save from 5% up to 
10% in overall energy consumption based exclusively on improved management 
capability by facility managers 

Advanced and complex centralized energy management information system based 
on for e.g. Supervisory Control and Data Acquisition (SCADA) can reduce energy 
consumption much further 
 
               

 

 

Energy Management Information Systems 
(EMIS) 



 

              MAIN BENEFITS:  
 saving time and personnel capacity 

 provision of accurate and timely information 

 simple process for manipulating allows an easy manipulation of input 
paratmeters 

analyzing and storing data for future reference 

 a direct decision support tool for decision makers (building owners, 
operators),  

 capability to provide more accurate projections of energy use in the 
future and under changed circumstances (for e.g. application of an 
energy renovation measure 

 shows data visualization and visualization of trends 

 

 

 

Energy Management Information Systems 



Key elements of Energy Management 
Information Systems  

 Sensors 
 Energy meters 
 Hardware and software 

 Early detection of poor 
performance 
 Support for decision making 
 Effective energy reporting 

 Management commitment 
allocation of responsibility 
 Procedures 
 Training 
 Regular audits 

 Storage of data in a usable format 
 The calculation of energy use targets 
 Comparison of actual consumption 



Different levels and complexity of Energy 
Management Information Systems  

Simple (manual) tabular  

 

 Manual reading of energy meters 

  Input into basic computer programs such 
as text or spreadsheet editors 

    Manual calculations of EnPIs (Energy   
Performance Indicators) environmental 
impacts and cost factors, etc. 

 

 

 

    Energy accounting or bookkeeping 
  Energy accounting is the collection of information 
on energy use, the price of energy and the total 
energy cost.  
  Based on this information, we have an overview of 
the use of energy over a certain period.  
   It is the first level of EMIS that applies dedicated 
software.  
 

 

 



Different levels and complexity of Energy 
Management Information Systems  

Digital operational monitoring  
   Possiblity to remotely monitor the consumption of heat 
and electricity, water and condition of the climatic 
conditions of the building.  
   Key information is dynamic and provides comparative 
analyses (numerical and grain) of use and costs by type and 
service. 
  Provides an overview of the climatic conditions of facilities 
and deviations from the average values. 
  The control over the credibility of the data, the analysis of 
energy and financial indicators, the inspection and control 
of installed equipment. 

Central management and control systems 
  Control and managing individual technological 
processes within buildings (heating, cooling, lighting, 
...) via remote access to actuator control (for e.g. 
through web applications). 
  The CNS enables the setting of the facility operation 
log and the synchronization of the operation of 
individual elements of the system. 
  Determines anomalies and deviations, and enables 
immediate action and thus optimizes the operating 
costs of the building. 
 

 

 



Energy monitoring in Slovenia 

 

Decree on energy management in public sector 

Energy management system has to be set up in buildings and 
parts of buildings owned by the Republic of Slovenia or local 
authorities or are used by state authorities, local 
communities, public institutions, public commercial 
institutions, public funds, public agencies and institutions 
founded by the Republic of Slovenia or local government, and 
with an heat area of more than 250 m2. 

 

Source: Decree on energy management in public sector (Off. Gazzette 52/2016 and 
http://www.nas-stik.si/1/Novice/novice/tabid/87/ID/4176/Izdana-Uredba-o-upravljanju-z-
energijo-v-javnem-sektorju.aspx 
 

https://www.google.si/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKgrWvn_rOAhWOzRoKHUnkCEAQjRwIBw&url=http://www.nas-stik.si/1/Novice/novice/tabid/87/ID/4176/Izdana-Uredba-o-upravljanju-z-energijo-v-javnem-sektorju.aspx&psig=AFQjCNGnej2Ak-TgXIWGqffycHAw1nErcA&ust=1473234238661024


Energy monitoring in Slovenia 

 

Energy bookkeeping/accounting is a system of collecting and 
monitoring of  on energy consumption data in a building or a 
particular/separate part of the building and it is managed as a 
information database on the basis of the identification number of a 
building or part of a building.  

 

Information energy bookkeeping database is maintained by the 
ministry responsible for energy. 

 

Source: Decree on energy management in public sector (Off. Gazzette 52/2016 and 
http://www.el-ove.si/ 

https://www.google.si/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjUs8K_oPrOAhWGVRoKHc1YBNkQjRwIBw&url=http://www.el-ove.si/&psig=AFQjCNHWt9GeXeLyU2MlXiLyfzwL0xdjEg&ust=1473234540336461


Energy monitoring in Slovenia 

Information database includes the data: 
 
  Annual energy consumption in the building or in particular part of the building – kWh/a; 
  The annual cost of energy consumed and energy in the building or in particular part of the 
building €/a; 
  The technical characteristics of the building or a particular part of the building: technical 
characteristics of the envelope, characteristics of technical systems of the building and on the 
profile of energy use, including information on the occupancy of the building and the number of 
users; 
  Action plan and list of implemented measures to increase energy efficiency and use of renewable 
energy sources. 

Source: Decree on energy management in public sector 
(Off. Gazzette 52/2016 
 



 
                Information database E2 MANAGER (software): 
 

 An overview of the energy consumption data and processes the 
information about the building, or a large number of buildings; 

 Monitor energy costs, consumption, market prices; 

An overview of the numerous energy, economic and environmental 
indicators; 
printout a number of reports and financial plans; 

It provides assistance in the preparation of energy audits, energy 
performance certificates; etc 

 

 

Energy monitoring in  
Municipality of Velenje 

E2 MANAGER 



How does it works: 
E2 MANAGER 



Energy monitoring System 
E2 MANAGER 

 
        Internet Access 

        Regular and precise data 

entry 

         Monthly bills for energy with  

all attachment 

        E - invoices 

 

Presenter
Presentation Notes
Cost center for Electricity, heat and water consumption: name of supplier, number of cost center (particular buildings can have more cost centers – depends of the structure and how many units). 




 All relevant data from the invoices 

 E-invoice 

Energy monitoring System 
E2 MANAGER 

 



 Annual consumption– assessment of savings as baseline for the 
investment 

 Monthly comparison– defining the errors + energy consumption 
monitoring 

 

 

Energy monitoring System 
E2 MANAGER 

 
 



 Annual and Monthly comparison of costs – simply shown 
 Prices of energy + taxes, excise duties and others 

 

Energy monitoring System 
E2 MANAGER 

 



Energy Performance 
Number - E2 MANAGER 

Energy Performance Number in kWh/m2/a – Benchmarking of 
buildings with similar processes 

 



Energy analysis – comparison by year and/or 
month 

EMIS tool – E2 manager example 



     Cost analysis 

EMIS tool – E2 manager example 



Energy monitoring in Kempten, Germany 

Modus operandi by 
monthly Meter Readings 

Analysis 
Monthly Report 

Annual report 

Information  
and 
Motivation  
 

Building Inspections 
Optimization of  
technical infrastructure 

Source: Felix Geyer, EZA 



Monitoring: Heat consumption 
(with climate correction) 

Kindergarten und Pfarrei: 
Wärme-Verbrauch (bereinigt) 

10 

20 

MWh 

Jan Feb Mär Apr Mai Jun Jul Aug Sep Okt Nov Dez 
last year actual year 

striking higher heat consumption in October: 

+ 200% 

Reason: regulation system set to manual mode 

Source: Felix Geyer, EZA 



Monitoring: Electric Energy 

7,5

15
MWh

Jan Feb Mär Apr Mai Jun Jul Aug Sep Okt Nov Dez

 
 

  

 

 
      

Caused by a defect heating for rainwater pipes 

significant higher consumption 

Source: Felix Geyer, EZA 



Monitoring: Electric Energy 

Source: Felix Geyer, EZA 

7,5

15
MWh

Jan Feb Mär Apr Mai Jun Jul Aug Sep Okt Nov Dez

 
 

  

 

 
      

If defect remains undetected : excess consumption of 36.000 kWh / year 
Additional costs of > 7.000 € / year 
 



Monitoring: Water 

Source: Felix Geyer, EZA 

Water consumption Kindergarten 

30 

60 
m³ 

Jan Feb Mär Apr Mai Jun Jul Aug Sep Okt Nov Dez 

22 m³ 
excess consumption 



     Source: Felix Geyer, EZA 

0,5 Liter per minute 
= 720 Liter per day  
= 22.000 Liter per month 
= 264.000 Liter per year 
=1.000 € additional  
costs in one single year 

Monitoring: Water 



Ljubljana Central Monitoring System 



Ljubljana Central Monitoring System 

• TANGO is a platform and a system that is technologically ready for tomorrow, 
• TANGO successfully passed a security check of the entire system executed by international 

certification institution, including vulnerability to external attacks, 
• TANGO is a solution independent of operating systems, 
• It has a responsive design - the content itself adjusts to the device that uses TANGO (computer, 

tablet PC, phone), 
• Works without plug-ins, 
• The latest guidelines for the development and display of content are used - Google material. 



Ljubljana Central Monitoring System 

• TANGO portal enables many user friendly functionalities on the visualization level, 
• All visualizations are adapted to different users, 
• Different views can be adapted and allowed for types of different users or 

authorisations. 



Ljubljana Central Monitoring System 



Energy Monitoring System – General 
Hospital Celje 

      Measures: 

 new air conditional system 

Thermal isolation of buildings 

 modernization of boilers 

 three-generation of heat, power and cold 

 SCADA monitoring system 



Energy Monitoring System – General 
Hospital Celje 

 SCADA monitoring system 



The goal of the project is the development of a digital twin of a low-voltage distribution network to accelerate the 
energy and green transition. This will enable the collection of mega data about the distribution network, analytics of 
this data, and simulation of the network through the development of the digital twin. These advancements aim to 
improve current processes in network planning and development, investment planning and expansion, and provide a 
leverage point for integrating dispersed renewable energy sources (RES) into the network.  
The latter will be addressed through the development of a module for calculating the feasibility of connecting RES and 
new loads at a micro-location. The use of the DigiGRID solution will have a significant impact on the faster adoption of 
RES through the automation of connection processes and application handling, greater control over the network, and 
consequently, a contribution to the transition to actively managed distribution networks. 

 

Total project value: EUR 571,614.48 

Program: Recovery and Resilience Plan: NextGen (only for Slovenia: 5,7 billion EUR, 2,1 billion in grants!!) 

Digital Twin of the Distribution Network 



Pilot-demonstration project MODEL+, Demonstration of smart modular construction, connectivity, and control 
of next-generation electrical and thermal sources 

The main purpose of the project is the development and demonstration of smart modular construction, 
connectivity technologies, and solutions for generating, storing, and managing electric-thermal sources using 
a digital twin for energy-efficient and self-sufficient modular structures of the new generation 

 The project objectives are: 
Annual savings of 21.2 tons of CO2. 

Establishment of an energy-efficient and energy self-sufficient modular structure with 8 hours of operational 
autonomy 

Program: Call for proposals for recovery and resilience with pilot demonstration projects (JR DEMO PILOTS 
RRF 

 

 

Pilot-demonstration project MODEL+  



 
 Energy,  CO2 and money savings 

 Organized systems of investments – best value for money by meanings of savings 

 Better energy consumption prediction  

 Easier implementation of legislation and other obligations (planning scenarios) 

Streamlined reporting 

 Good data to search for new financial sources (Public Private  Partnership, EU Investment Bank, Energy 
Contracting,…) 

 People cooperate when they understand 

 

Results of quality EMIS 



Thank you! 
Boštjan KRAJNC 

bostjan.krajnc@kssena.velenje.eu  
 
 

mailto:bostjan.krajnc@kssena.velenje.eu
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