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1. METHODOLOGY 

As all the other partners of the consortium, we also used the data, which was 
investigated, archived, and shared for the biomass and the infrastructure databases 
development process. The regionally developed biomass and infrastructure databases 
will also be used for the further use in the Renewable energy Atlas, a part of the Danube 
energy platform, which will be automatically connected to the optimization tool. Thus, 
we felt that the use of the data from both databases was almost essential for the full 
understanding of the operation of the optimization tool. Other data, which was used 
strictly for the testing activities of the optimization tool, was used as publicly available 
data, accessible on the wide web. After the selection process, the data was selected and 
inserted in a shape of different parameters in the optimization tool. For the development 
of this updated pre-feasibility study version, the 2nd version of optimization tool was used, 
which was at the time available as the latest available version for the consortium of the 
DanuP-2-Gas project. The tool was used locally and offline. 

The Optimization Tool (OT) V2 was used for all 18 cases, according to the work package. 

The following cases were selected by predefining three scenarios: 

a) Implementation of P-2-G system on the location of existing renewable energy 
plant – SE Prapretno 

b) Implementation of P-2-G system on the location of existing industrial plant – 
Industrial plant Talum d.d. 

c) Implementation of P-2-G hub as a green on-field project 

For each of these three cases (IP, REP, and as green on-field project) the results include 

an investigation of: 

- Natural gas price  

o current price  

o 5 times the current price  

o 10 time the current price  

- Context of the implementation of the P-2-G hub without the use of non-

refundable funds and with the use of a 50% subsidy 

The results are described in the following chapters. 
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2. CASE STUDIES 

As already described in the previous chapter, three locations for the potential P2G 
investment were considered.  

The first case study is an already existing photovoltaic power plant – SE PRAPRETNO, 
which was constructed on the top of the debris from the coal industry, thus in the 
degraded area, which was not suitable for any other use. The second one is one of the 
biggest industrial plants in Slovenia - Talum d.d., which is one of the largest producers of 
primary aluminium and aluminium alloys in Slovenia. Finally, the third study case was 
only implemented as a green on-field project, which could be implemented anywhere, 
at any location, which would be preferably based near the used and available raw 
biomass sources, water sources, near various transport links, IP’s, REP’s, close to the end 
consumers, etc. 

The first version of the optimization tool (OT V1) was updated in August of 2022, by its 
developers - University of Zagreb Faculty of Electrical Engineering and Computing. Thus, 
all the other partner’s prefeasibility studies were also accordingly updated. This 
document was updated in the October of 2022, representing the last update of the 
deliverable by the end of the DanuP-2-Gas project. 

STUDY CASE 1 -  RENEWABLE ENERGY PLANT - SE PRAPRETNO 

Solar power plant SE PRAPRETNO is currently the largest operating photovoltaic 
installation in Slovenia. It is located in the small town of Prapretno near Hrastnik, where 
it was built in a degraded area, where in the past years the coal ash and other waste 
materials related to the operation of the nearby thermal power plant and coal mine were 
layered. Thus, the area will not be useful for any other use (farm, housing etc.), for another 
few hundred years. In the light of this events, the biggest national energy holding – HSE 
Group, which is the largest producer and seller of electricity from domestic sources on 
the wholesale market in Slovenia and the largest Slovenian producer of electricity from 
renewable sources, constructed the photovoltaic power plant. With the nominal power 
of 3,036 MWp it is currently the biggest photovoltaic power plant in Slovenija. 

The renewable energy plant SE PRAPRETNO has the following characteristics:  

Nominal power: 3,036 MWp 

Expected annual electricity production: 3,4 GWh 

Number of installed panels: 6900 

Nominal power of panel: 440 Wp 

Average daily electricity production: 10 MWh 

http://www.interreg-danube.eu/danup-2-gas
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Number of powered households: 800 

The total installation capacity of the area: 15 MWp 

Estimated number of annual operating hours: 1100 

 

Source: https://www.hse.si/sl/ 

 
As part of the DanuP-2-Gas project, the PRAPRETNO solar power plant was selected as 
STUDY CASE no. 1, in which we studied the possibility of establishing a P-2-G hub, next 
to the already existing power plant, which in theory turned out to be quite and effective, 
economical, and successful option, as the results were encouraging. The results of the 
study case are presented in the next chapter. Despite the fact that the studied 
renewable energy sources power plant was built and is intended for the production of 
electricity, which the mentioned power plant generates in a very remote area that is not 
close to water and biomass sources, and has very poor transport connections, the results 
of the OT theorised the savings in the amount of approxim 

ately 97 million €, if the future market price would stays as it was by the time of 
investigation. In that case, the P2G hub would be paid off in just 5,4 years, which is 
relatively fast and the implementation of the P2G hub in line with the already established 
photovoltaic power plant, should present quite an effective solution or an advanced 

http://www.interreg-danube.eu/danup-2-gas
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upgrade. Similar results with a high level of savings reduction were be observed in the 
context of gas price increases.  
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STUDY CASE 2 – INDUSTRIAL PLANT - TALUM D.D. 

The second study case was based on the operation of one of the biggest Slovenian 
industrial plants company TALUM D.D., which is located in the eastern part of the 
country, near a town Kidričevo. The company is highly specialized in alumina and 
aluminium products with an annual production capacity of around 156.000 tonnes. 

The company was founded in 1942 by the German company - Vereinigte Aluminium 
Werke, which built the first alumina factory in Slovenia in Strnišče (now Kidričevo). By 
the end of World War II, the factory was 70% completed, but the construction had to be 
halted. The factory was then finished in February 1954 and the first aluminium was 
produced in November the same year. The early capacity of the factory was 45.000 
tonnes of alumina and 15.000 tonnes of aluminium per year. 

 

Source: https://www.talum.si/ 

The first contract was established in 1957 with the French company – Pechiney, to supply 
a quantity of 80.000 tonnes of alumina. In 2004, a large-scale modernisation programme 
started at Talum d.d., which involved the construction of other new potlines for 
aluminium smelting. The total aluminium production from November 1954 to August 
2004 amounted to around 2.560.069 tonnes, resulting in an annual production of around 
51.000 tonnes of aluminium. Due to the long-term loss, several subsidiary companies 

http://www.interreg-danube.eu/danup-2-gas
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were closed in 2015: Talum Ulitki, Talum Livarna. In 2016, the company became the "best 
employer in the Podravje region", with Talum d.d. employing more than 1,300 workers. 

The following characteristics of the company are presented: 

Annual aluminium production: 150.000 tonnes 

Electrical energy consumption per produced ton: 6,6 MWh/t 

Natural gas consumption per produced ton: 160 Nm3/t 

Aluminium production in 2020: 114.752 t 

Natural gas consumption in 2020: 18.360.320 Nm3 

Electrical energy consumption in 2020:  760 MWh 

For the second study case, the same gas market, grid investment and electricity market 
prices were used, as for the first and the third study case, due to the fact that this was 
the situation in the country at the time. In the first version of the optimization tool the 
second study case proved to be the most successful of the three, as it is logical that there 
is a high energy consumption present for the whole year in the industrial areas, and not 
just seasonal. As it can be seen from the examples of the other partners, the operation 
of the P-2-G hub in the context of the operation of large industrial factories makes the 
most sense, since the production and consumption of energy can be additionally 
adapted to the operation of the factory and the production process.  

Using the second version of the optimisation tool, we also got similar results to the first 
version. Interestingly, the implementation of the P-2-G hub makes the most sense when 
we also use grants in the investment, because then our investment costs are lower than 
if we would only invest in the hub by ourselves, which would highly increase the 
investment risk. As we can see in the results presented in the following sections and 
based on the optimization tool prediction, the implementation of a P-2-G hub at the 
industrial plant TALUM d.d. site would be beneficial and cost-effective, as we would save 
approximately 124 million € over a payback period of about 5 years, which makes sense, 
as the consumption of primary and secondary energy sources at the TALUM d.d. 
industrial plant is one of the highest among all business energy uses in Slovenia. 

However, a drastic increase in the price of gas also drastically reduces the savings, as it 
can be seen in the examples where 5- and 10-times factors of the gas price are used. 
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STUDY CASE 3 – P-2-G HUB AS GREEN FIELD PROJECT 

For the last (third) study case also, the same gas market, grid investment and electricity 
market prices were used, as before, and that was also due to the fact that this was the 
situation on the market in the country at the time. The results of the study case are 
presented in the next chapter. Given the fact that the use of the first version of the 
optimisation tool showed a rather pointless investment in P-2-G on-field, we can say 
differently for the second version of the optimisation tool, as the results show us some 
sensible solutions. It seems that the implementation of a P-2-G hub on field would be 
profitable, especially when the gas price is between the current price and five times the 
trend price. However, when the gas price reaches the ten times factor of the current 
price, the investment in an on-field P-2-H is not so sensible anymore.  

Source:  https://siene.teces.si/projekt-reshub/ 
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3. RESULTS 

STUDY CASE 1 -  RENEWABLE ENERGY PLANT SE PRAPRETNO 

Zero subsidy, market gas prices (May 2022)  
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Half subsidized, market gas prices (May 2022) 
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Zero subsidy, five times the current price of gas 
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Half subsidized, five times the current price of gas 
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Zero subsidy, ten times the current price of gas 
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Half subsidized, ten times the current gas price 

 

  

http://www.interreg-danube.eu/danup-2-gas


         

                                                                                                    

Project co-funded by the European Union funds (ERDF, IPA) 
www.interreg-danube.eu/danup-2-gas 20 

STUDY CASE 2 – INDUSTRIAL PLANT TALUM D.D. 

Zero subsidy, market gas prices (May 2022) 
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Half subsidized, market gas prices (May 2022) 
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Zero subsidy, five times the current price of gas 
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Half subsidized, five times the current price of gas 
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Zero subsidy, ten times the current price of gas 
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Half subsidized, ten times the current gas price 
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STUDY CASE 3 – P-2-G HUB AS A GREEN ON-FIELD PROJECT 

Zero subsidy, market gas prices (May 2022) 

 

  

http://www.interreg-danube.eu/danup-2-gas


         

                                                                                                    

Project co-funded by the European Union funds (ERDF, IPA) 
www.interreg-danube.eu/danup-2-gas 27 

Half subsidized, market gas prices (May 2022) 
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Zero subsidy, five times the current price of gas  
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Half subsidized, five times the current price of gas  
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Zero subsidy, ten times the current price of gas 
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Half subsidized, ten times the current gas price 
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4. CONCLUSIONS 

The results of the feasibility study showed us that usually the most ideal location for a 

P2G hub is a potential industrial facility or in some cases REP, as its operation can ensure 

a reduction in emissions and thus its sustainability. The expansion of industrial facilities 

and their transformation into P-2-G hubs can further help to reduce the demand for 

energy in the areas of industrial hubs and, consequently, to reduce their dependence on 

external networks of energy sources. In addition to the above-mentioned advantages, 

such hubs would help to meet the large energy self-sufficient needs of companies or 

Industrial Plants. Furthermore, the commercial consumption of the biogas would be also 

possible on these sites, given the production potential of the electrolysers of such 

facilities, which could help create hydrogen points. While this could result in some 

concentration of technology in the country, it could also create more power generation 

centres than currently exist, thus helping the already ongoing decarbonisation process.  

The results also showed us that the establishing of P-2-G hub by the existing renewable 

energy plants does not always make sense. E.g., - The simultaneous construction of a P-

2-G hub on the existing location of the SE PRAPRETNO photovoltaic power plant makes 

sense, perhaps only for the production of hydrogen with the help of an electrolyser, since 

the full utilization of this already existing location could be represented by the use of 

excess electricity (produced on a sunny day at the time, when the el. consumption in 

households is low) for the purpose of hydrogen production. The results also showed that 

implementing a P-2-G hub as an on-field project is feasible and economical, but its 

location is nevertheless very important. It is certainly important that both the IP, the REP 

and the potential on-filed P-2-G hub are located close to the electricity transmission grid 

and the natural gas transmission grid, close to transport hubs, primary biomass sources 

and other resources that are important for the smoothest possible operation of the P-2-

G hub. 
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