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Project No.: 14 Project Title  
MIRACLE: Micro-Request-Based Aggregation, 
Forecasting and Scheduling of Energy Demand, Supply 
and Distribution 

Abstract  
 
The main goal of the MIRACLE project is to develop an approach 
(on a conceptual and an infrastructural level) that allows energy 
distribution companies to handle a higher amount of renewable 
energy. Many renewable energy sources (e.g., windmills, solar 
panels) pose the challenge that production is dependent on external 
factors (wind speed and direction, amount of sunlight, etc.). Hence, 
available power can only be predicted but not planned, which makes 
it rather difficult for energy distributors to efficiently include 
renewable energy sources into their daily schedules.  
 
We will develop (1) a concept of micro-requests with time shifts to handle the demand and supply of 
energy on a household level, (2) a method to predict energy supply and demand in the small (i.e., for 
households) and in the large and to update predictions over time, (3) an aggregation and 
disaggregation method for micro-requests on a regional level, (4) a scheduling approach for energy 
production and consumption based on aggregated requests, and (5) a distributed, highly decentralized 
and scalable infrastructure to handle the high amount of data (from the mass of households). Energy 
distribution companies may use the aggregated request information to re-schedule energy 
demands/supplies and thus have additional means to react to shortage or abundance of energy. They 
may also trade their demand requests with other energy distribution companies.  
 
R&D framework EU Framework Program 7 

Company role   Contractor 

Duration  36 months  

End year of the project 2012 

Total amount of the project  4.403.243 € 

Funding 2.998.017 € 

Participants - Companies 

1. SAP Research CEC Dresden, Germany 

2. Centre for Renewable Energy Sources, Greece 

3. EnBW Energie Baden-Württemberg AG, Germany 

4. TNO, Netherlands 

Participants – R&D organizations 

1. Aalborg Universitet, Denmark 

2. Jo�ef Stefan Institute, Slovenia 

3. Technische Universität Dresden, Germany 
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Project No.: 13 Project Title  
ProBaSensor: Probabilistic Bayesian soft sensor - a tool 
for on-line estimation of the key process variable in 
cold rolling mills  

Abstract 
 
The project aims to develop a novel on-line estimator of the key 
process variable in rolling mills by mixing multiple models with 
different sensitivities to inaccuracy in process data. The approach 
relies on the systematic treatment of uncertainty and merging of all 
available information. 
 
 
 
 
R&D framework EU Framework Program 7 

Company role   Contractor 

Duration  36 months 

End year of the project 2012 

Total amount of the project  783.000 € 

Participants - Companies 

1. COMPUREG Plzen, s.r.o., Czech Republic 

Participants – R&D organizations 

1. Institute of Information Theory and Automation, Academy of Sciences, Czech Republic 

2. Jozef Stefan Institute, Slovenia 
 
 
 

Project No.: 12 Project Title  
NANOSCRATC: To develop a scratch resistance 
coating using a molecular self assembly nano-
technology for plastic products 

Abstract  
 
The project aims to develop a novel high performance scratch 
resistant coating technology for plastic pieces at a low cost using an 
environmental friendly and tailor-made process, over a broad range 
of plastic materials. These coated plastics can substitute weighty 
materials, as metallic or glassy components, and high cost 
engineering plastic materials. The new coating technology to develop 
is based on self assembly nanotechnology. Nowadays, plastic 
materials present limited scratch and mar resistance when compared 
with materials as ceramics, glass or metals. After a short period of 
use, plastic surface is damaged and aesthetically defects appear 
(blisters, cracks, stretches...). Stretches can be an ideal breeding ground for bacteria, reducing the 
hygienic properties of plastics materials. These negative properties limit the usability of these 
materials in a broad range of applications and leading companies are making constant efforts to 
overcome this problem.  
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NANOSCRATCH approach will provide a novel technology based on the facts that the surface of 
certain plastics can be modified through a mild oxidation and chemical functionalization process, 
using self-assembled molecules. This new technique will provide an effective bond between the plastic 
surface and the nanoparticle coating, due  to a highly cross-linked network formed at the surface, 
avoiding the traditional adhesion problems of coatings applied onto plastics, due to its low polarity, 
while maintaining the aspect of the original part. The new technique involves three steps: mild 
oxidation, self-assembly and co-deposition of nanoparticles. Among the main potential applications, 
the project will focus on high scratch resistance plastic pieces for the automotive industry and white-
goods appliances manufacture in order to replace weighty, expensive and non-recyclable Engineering 
Thermoplastics and glass by PP filled grades, transparent plastics (mainly PC) and ABS. 
 
R&D framework EU Framework Program 7 

Company role   Contractor 

Duration  24 months 

End year of the project 2011 

Total amount of the project  873.256 € 

Fundings  620.926 € 

Participants - Companies 

1. Asociación de Investigación de Materiales Plásticos y Conexas – AIMPLAS, ES 

2. AVANZARE Innovación Tecnologica SL, ES 

3. Polyraz Plastics Industries, IL 

4. GraNa Muszaki Muanyaggyarto Kereskedelmi es Szolgaltato KFT, HU 

5. TECHNOPLAST Prototyping Ipari es Kereskedelmi KFT, HU 

6. Faurecia Interior Systems Salc España, S.L., ES 

7. BSH Electrodomésticos España S.A., ES 

Participants – R&D organizations 

1. Instituto de tecnologías químicas emergentes de La Rioja, ES 

2. Szechenyi Istvan University, HU 

 
 
 

Project No.: 11 Project Title  EEnOT: Development of a system for electricity 
production from low temperature waste heat sources 

Abstract  
 
Project goal is development of a 
technological advanced electricity 
generation system based on low 
temperature waste heat sources. System 
is based on a principle of classical 
Organic Rankin Cycle with organic 
working fluid with innovative 
modification of existing and well known technology. 
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The main advantage of a system under development, comparing to an existing systems, is that it can 
use low temperature heat as an input energy source (above 120oC) in  relatively low power units (100 
kWe) with a wide specter of applications in industry and technology environments with stable and 
continues waste heat source.  
 
Taking in account the characteristics of a system comparing to a cogeneration or RSE systems the 
project is also focused to develop the methodology for defining the reference costs with the purpose to 
calculate the feed-in tariffs for systems under consideration. 
 
Project results: 

·  development of a technological advanced electricity generation system based on low temperature 
waste heat sources adapted for four key applications environments (biogas, wood industry, 
cement industry, steel industry), 

·  development of a control center for distributed electricity production utilities and 
·  development of a proposal for determination of reference costs for systems under development to 

support Ministry of the Economy and Energy Agency to calculate the feed-in tariffs in the frame 
of a new feed-in scheme. 

 

R&D framework European Regional Development Fund and the Ministry  of 
the Economy, Slovenia 

Company role   Main participant 

Duration  24 months 

End year of the project 2011 

Total amount of the project  4.569.360 €  

Fundings  3.104.364 € 

Participants - Companies 

1. KOPT d.o.o. 

2. Elektromonta�a d.d. 

3. VBG d.o.o. 

Participants – R&D organizations 

1. Jo�ef Stefan Institute, Slovenia 
 
 
 

Project No.: 10 Project Title  KIBERnet: Development of a demand response system 
prototype 

Abstract  
 
KIBERnet is an intelligent demand 
response system for the optimization of 
power flows in the power networks by 
adaptable power consumption and 
power generation.  
 
 
The KIBERnet system remotely manage electricity consumption and distributed generation across a 
network of industrial and commercial customer/generator sites to enable a more information-based and 
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responsive electricity transmission and distribution network. It is a tool for effectively managing 
arising challenges in balancing the supply and demand in the electricity system.  
 
In order to avoid security of supply issues, such as brownouts and blackouts, during periods of peak 
electricity demand, transmission and distribution system operators, and electricity producers have 
traditionally increased production capacity by building additional power plants and transmission lines.  
 
As an alternative, KIBERnet system offers demand response solution, whereby it monitors electricity 
consumption and automatically shed electricity loads to reduce their usage during these same peak 
periods. This helps optimize the balance of electric supply and demand and creates a significant 
financial savings for all four user groups. 
 
The advantages of the system are higher security of supply, environmental advantages and financial 
benefits for all parties - utilities and consumers. Win-Win savings come from lower imbalances 
(difference between notification and real consumption). 
 
Project result will be the prototype of demand response system. It is advanced computer system for 
complex process control. It is composed by: 

·  Central control system located in the center for transmission and distribution networks managing, 
·  Central computer located by electricity consumers or producers 
·  Industrial PLC and other measuring equipment located in electrical distribution boxes at elecricity 

producers or consumers locations  
 

R&D framework European Regional Development Fund and the Ministry  of 
Higher Education, Science and Technology, Slovenia 

Company role   Main participant 

Duration  24 months 

End year of the project 2011 

Total amount of the project  1.734.000 €   

Fundings  923.500 € 

Participants - Companies 

1. Papirnica Vev� e d.o.o. 

2. Elektro Ljubljana d.d. 

3. LIVAR d.d. 

4. KOTO d.d. 

5. KARTON KOLI� EVO D.O.O. 

6. VBG d.o.o. 

Participants – R&D organizations 

1. Jo�ef Stefan Institute, Slovenia 

2. Electric Power Research Institute Milan Vidmar, Slovenia 

3. University of Ljubljana, Faculty of Electrical Engineering 
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Project No.: 9 Project Title  SIBA: Development of SIBA system 

Abstract  
 
The aim of the project is the 
development of the new system for 
intelligent building – SIBA system. 
The new technology will be developed 
which will be the base for the new 
prototype products. Currently they are 
not on the market.  
 
SIBA system represents integrity platform, based on TCP/IP protocol, innovative algorithms for 
advanced process control and web solutions for control, managing and energetic optimization of the 
intelligent building.  
 
New product will be composed from four main parts. This new innovative solution will be used for 
managing the intelligent building in total, not only for energetic. Existing solutions on the market 
enable only energetic management.  
 
SIBA system is mainly designed for: 

·  Hotels 
·  Business building 
·  Factories 
·  Cruise ships 
 

R&D framework European Regional Development Fund and the Ministry  of 
Higher Education, Science and Technology, Slovenia 

Company role   Contractor 

Duration  24 months 

End year of the project 2011 

Total amount of the project  1.543.702 € 

Funding 723.255 € 

Own resources 820.446 € 

Participants - Companies 

1. GOAP d.o.o. 

2. ROBOTINA d.o.o. 

3. KOLEKTOR SINABIT d.o.o. 

Participants – R&D organizations 

1. Jo�ef Stefan Institute, Slovenia 

2. University of Ljubljana, Faculty of Electrical Engineering 

3. University of Ljubljana, Faculty of architecture 
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Project No.: 8 Project Title  HyCore: Development of a key HT PEM fuel cell 
subsystems 

Abstract 
 
The purpose of a project is to combine 
the knowledge and experiences of an 
industrial and academic groups and 
institutions on the hydrogen technology 
field in Slovenia with an aim to develop 
the prototypes of a key fuel cell 
subsystems. 
 
Advanced products shall place the Slovenian industry partners on the world market of manufacturers 
and users of hydrogen technologies and give them the opportunities to approach to specialized markets 
and cooperation with major players on this field with access to the advanced technologies as well. 
Project goal is to develop and validate the initial prototypes of a fuel cell subsystems. 
Project products represent the basic fuel cell technology and are selected to enable the initial prototype 
production taking in account partners' abilities, experiences and technological capabilities. 
 

R&D framework European Regional Development Fund and the Ministry  of 
Higher Education, Science and Technology, Slovenia 

Company role   Contractor 

Duration  24 months 

End year of the project 2011 

Total amount of the project  4.569.360 €  

Funding 3.104.364 € 

Own resources 1.464.996 € 

Participants - Companies 

1. DOMEL, d.d.  

2. MEBIUS d.o.o. 

Participants – R&D organizations 

1. Jo�ef Stefan Institute, Slovenia 

2. National Institute of Chemistry, Slovenia 

3. University in Ljubljana, Faculty of Mechanical Engineering 

Project Results  

 Study  Prototype  Final product 
Products are technological advances subsystems to build the fuel cell based energy system with high 
added value. Products will be result of a separated development with focus to define the interfaces and 
their implementation to build an integrated system. Key products are: 

1. HyFLOW – advanced mechatronical subsystem for fuel cell fluid supply 

2. Advanced fuel cell control system,  

3. Fuel cell short stack with electrolitical membrane (MEA) 
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Project No.: 7 Project Title  ServisTSO: Demand response system of electricity 
transmission and distribution networks 

Abstract 
 
Demand response system of electricity 
transmission and distribution networks 
was designed for transmission system 
operators for managing the supply and 
demand in the electricity system. 
 
Demand response system increases the efficiency, safety and reliability of the electricity transmission 
and distribution systems and removes the obstacles to the large-scale integration of distributed and 
renewable energy sources.  
 
Transmission and distribution system operators provide the vital links between electricity producers 
and consumers and ensure undisturbed operation of transmission and distribution system. Demand 
response system is efficient toll which can help transmission and distribution system operators to 
ensure undisturbed operation and higher security of supply. 
 

R&D framework European Regional Development Fund and the Ministry  of 
the Economy, Slovenia 

Company role   Main participant 

Duration  21 months 

End year of the project 2010 

Total amount of the project  516.000 EUR 

Funding 299.600 EUR 

Own resources 216.400 EUR 

Participants - Companies 

1. ELES, d.o.o. 

Participants – R&D organizations 

1. Jo�ef Stefan Institute, Slovenia 

2. University in Ljubljana, Faculty of Electrical Engineering 
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Project No.: 6 Project Title  OPEDiOm: Development of e-solution for optimizing 
electric distribution with demand response  

Abstract  

 
Development of e-solution for 
optimizing electric distribution with 
demand response will help small 
and medium enterprises (SME) to 
upgrade their e-business. They will 
get some financial benefits from 
optimizing their business purchase process (consumer) and/or sales process (producer) of 
electricity. 
 
Scope of OPEDiOm project: analysis, specifications and detailed specifications for computer 
control system, development of optimization algorithms and algorithms for computer control, 
pilot laboratory for evaluation of the concept and the positive effect for SME and transmission 
system operator.  
  

R&D framework European Regional Development Fund and the Ministry  of 
Higher Education, Science and Technology, Slovenia 

Company role   Main participant 

Duration  7 months 

End year of the project 2008 

Total amount of the project  442.231 €   

Funding  213.709 € 

Participants - Companies 

1. ELEKTRO LJUBLJANA d.d. 

5. KARTON KOLI� EVO d.o.o. 

Participants – R&D organizations 

1. Jo�ef Stefan Institute, Slovenia 
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Project No.: 5 Project Title  Modern Control Technologies for Improving 
Competitiveness 

Abstract 

 
It consists of three key development 
projects: 

·  Advanced elements for an 
integrated system of computer-
supported production control  

·  Advanced elements and 
technologies for the control of demanding batch and continuous processes 

·  Automation of machines and equipment 
 
The project’s objectives are achieved through the following strategic aims: 

·  the development of new products, services and technologies for suppliers of control 
technologies, mainly by working on joint technology-development projects; 

·  the introduction and dissemination of new as well as existing technologies for users of control 
technologies, mainly by working on joint demonstration projects; 

·  the establishing of the innovative development environment in Slovenia within the area of this 
technology 

 
Some main project results are: 

·  9 new/improved technologies 
·  14 new/improved products  
·  3 new patents or technical inovations 
·  11 implemented demonstration projects  
·  14 (other) R&D results 

 

R&D framework European Regional Development Fund and the Ministry  of 
the Economy, Slovenia 

Company role   Main participant 

Duration  30 months 

End year of the project 2006 

Total amount of the project  5.379.248 EUR 

Funding 1.470.030 EUR 

Own resources 3.909.218 EUR 

Project web page  www.tvp.si/index.php?id=8&tx_ttnews[tt_news]= 
127&tx_ttnews[backPid]=3&cHash=2d261e3530 

Participants - Companies 

1. Cinkarna Celje d.d. 

2. Iskraemeco d.d. 

3. Kolektor LIV d.o.o. 

4. Mitol d.d. 

5. Veyance Engineered Products Europe d.o.o. 
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Participants – R&D organizations 

1. Jo�ef Stefan Institute, Slovenia 

2. University in Ljubljana, Faculty of Electrical Engineering 

3. University of Maribor, Faculty of Electrical Engineering and Computer Science 
 
 
 

Project No.: 4 Project Title  GCCOGEN: Development of a mobile container fuel 
cell based cogeneration system for military purposes 

Abstract 
 
Project goal is development of a fuel based demonstration prototype of a cogeneration system 
for production of electrical and heat energy to supply the residence container. 
 
The focus is to develop the system to recuperate the fuel cell waste heat as an additional 
subsystem to increase the overall fuel cell system efficiency. The aim of a project is to assure 
the energy efficiency and independency of a stand alone container used in mobile hospitals, 
logistical centers and different communication centers locations. 
 
In the frame of a project the energy requirements analyses are made, as well as project scheme 
of a heat recuperation system, testing of mechanical and electrical components for 
demonstration prototype and development of a central control system for on-line and remote 
energy flow measurement. 
 
R&D framework Ministry of Defence, Slovenia 

Company role   Contractor (main investor) 

Duration  28 months 

End year of the project 2009 

Total amount of the project  468.730 EUR 

Funding 310.924 EUR 

Own resources 157.806 EUR 

Participants - Companies 

1. Domel d.d. 

Participants – R&D organizations 

1. Institut Jo�ef Stefan, Ljubljana 

Project Results  

 Study  Prototype  Final product 

 
Project results are specification and development of a fuel based demonstration prototype of a 
cogeneration system for production of electrical and heat energy to supply the residence 
container. The focus is to develop the system to recuperate the fuel cell waste heat as an 
additional subsystem to increase the overall fuel cell system efficiency. The aim of a project is 
to assure the energy efficiency and independency of a stand alone containers used in mobile 
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hospitals, logistical centers and different communication centers locations as well in civil 
applications (independent energy supply system in case of natural disasters. 
 
High level of mobility is assured with designing the energy and living space in the frame of 
standard 1C container. 
 
 
 
 

Project No.: 3 Project Title  TESTLAB: Mobile testing laboratory with fuel cell 
agregate 

Abstract 
 
Concept of testing laboratory development (TESTLAB) based on high temperature PEM fuel cell 
includes the integration of different electrical production and storage systems with electricity 
managing and explotiton systems.  
 
The goal is to develope the integrated fuel cell based testing environment for generation of electrical 
and heat energy. Mobile test laboratory is stationed in 1C container with 1 kW PEM fuel cell. Fuel cell 
is connected (with electronical regulation and distribution power management system) with other 
classical and renewable energy sources (photovoltaics system, electrolizer, hydrogen storage system, 
diesel aggregate, H2 diesel processor system) in integrated supply system that enables the connection 
of different end user apliances (by using DC/DC (24 V) and DC/AC (230 V) converters). 
 
System is suposed to be able to demonstrate the hydrogen  technologies by using different subsystems 
to be compared and validated. 
 
R&D framework Ministry of Defence, Slovenia 

Company role   Contractor 

Duration  36 months 

End year of the project 2010 

Total amount of the project  943.126 EUR 

Funding 943.126 EUR 

Participants - Companies 

1. Domel d.d. 

Participants – R&D organizations 

1. Jo�ef Stefan Institute, Slovenia 

Project Results  

 Study  Prototype  Final product 

 
The immediate project result is to develope the integrated fuel cell based testing environment 
for generation of electrical and heat energy. Mobile test laboratory is stationed in 1C 
container with 1 kW PEM fuel cell. 
 
Fuel cell is connected (with advanced power management system) with other classical and 
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renewable energy sources (photovoltaics system, electrolizer, hydrogen storage system, diesel 
aggregate, H2 diesel processor system) in integrated energy supply system. 
System is suposed to be able to demonstrate the hydrogen  technologies by using different 
subsystems to be compared and validated in different technological levels. 
 
Indirect project results are: 

- merging teh research and develpment potential of experts already active on the field of 
hydrogen technologies 

- achiving the critical level of experts and knowledge to execute the demanding project 
on the field od hydrogen technologies. 
 

 
 
 

Project No.: 2 Project Title  
CONNECT: Design of Advanced CONtrollers for 
EcoNomic, Robust and SafE ManufaCTuring 
Performance 

Abstract 
 
The development of novel advanced process controllers with 
superior computational characteristics and cheap hardware designs 
will enhance European leadership in manufacturing system 
development. The topic of the proposed Co-operative Research 
project also promotes the networking of embedded systems for 
dynamic reconfiguration (e.g. control) of complex production 
(“Integrating technologies for the fast and flexible manufacturing 
enterprise”). Furthermore, it also facilitates a dynamic work 
environment facilitating the life-cycle management of production 
and manufacturing systems, products and services.  
 
The main objective of the CONNECT co-operative research proposed project is to achieve a 
significant increase in the range of control problems to which advanced optimisation-based controllers 
can be reliably applied. This will be achieved through the investigation and development of an 
integrated set of advanced control algorithms and software/hardware tools for applications in a broad 
range of systems which exhibit significant operational difficulties and limitations (e.g. industrial 
systems requiring fast control actions, safety- critical applications as encountered in automotive 
control or in chemical reactor control, energy application, wire manufacturing requiring extremely 
tight product quality control etc.). The work in the proposed project includes research activities and 
novel RTD approaches for: (i) the development of more efficient and fast MPC techniques utilising 
recent advances developed by the RTD performers in the area of parametric programming, (ii) the 
design of robust model-based controllers, for hybrid and continuous dynamic systems, (iii) the 
development of reduced order-models. The activities of the proposal will make extensive use of a field 
of mathematics, called parametric optimization, to shift offline (hence out of the controller) the 
computational burden traditionally associated with model-based optimal control techniques. The 
remarkable feature of the CONNECT advanced controllers is that the control performance is identical 
to what would have been achieved with a full on-line optimization approach but without the 
computational burden and related software. The consortium brings together 4 leading research groups 
in process systems engineering, control, optimisation, and embedded systems design, 6 SMEs which 
will carry out software development activities and additionally provide real-life industrial problems 
from the polymer, energy generation, chemical, automotive and wire manufacturing sectors and 2 end-
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users which will additionally provide realistic industrial problems to apply, validate and assess the 
performance of the developed algorithms, methodologies and tools.  
 
R&D framework EU Framework Program 6 

Company role   End user 

Duration  24 months 

End year of the project 2008 

Participants - Companies 

1. Process Systems Enterprise Ltd 

2. ESTIA Consulting  

3. PLASMAIT GmbH  

4. Parametric Optimization Systems Limited  

5. AO Sodruzhestvo-T  

6. KOTHALI S.A. 

7. Cybernetica 

Participants – R&D organizations 

1. Jo�ef Stefan Institute, Ljubljana 

2. Norwegian University of Science and Technology  

3. The University of Manchester  

4. Imperial College of Science Technology and Medicine  

 
 
 

Project No.: 1 Project Title  ASPECT: Advanced control algorithms for 
programmable logic controllers 

Abstract 
 
The aim was realization of three advanced algoritems, which till now only 
were used for experimental purposes:  

- fuzzy gain scheduling controller (FGSC) 
- rule-based neural controller (RBNC) 
- dead-time compensation controller (DTCC) 

 
Program were split in two parts:  

- part performed on PLC (Run-Time Module – RTM); 
- part performed on the control computer: configuration and parametering (Configuration Tool 

– CT) and Human Machine Interface - HMI. 
 
R&D framework EU Framework Program 5 

Company role   Coordinator (main investor) 

Duration  24 months 

End year of the project 2002 

Total amount of the project  972.467 EUR 
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Funding 486.233 EUR 

Own resources 486.234 EUR 

Participants - Companies 

1. Start Engineering JSCO, Sofia, Bolgaria 

2. Indelec S.A., Greece 

Participants – R&D organizations 

1. Jo�ef Stefan Institute, Ljubljana 

2. University Of Chemical Technology And Metallurgy, Sofia, Bulgaria 

3. COMPUTER TECHNOLOGY INSTITUTE (CTI), Patras, Greece 
 


