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1. METHODOLOGY 
For the purpose of this document, the main tool used was the Optimalisation tool 
(https://www.danup2gas.eu/optimizationtool) and the Atlas of renewable energy, both 
created during the course of the DanuP-2-Gas project. The objective is to assess the 
current and theoretical conditions in Slovakia for the investment into Power-to-Gas 
(P2G) hub. The P2G hubs are configured as either a part of existing renewable or 
industrial plant, or a greenfield location. In each of these three cases we explore the 
potential with current prices of gas and 10 times higher gas prices. Each of these cases 
is then further explored with the amount of 0% subsidy or 50% subsidy. This results in 12 
different (3x2x2=12) situations that are presented in this document with further 
specifications, comments and assessment.  

The sources of data used for the Optimalisation tool is the Infrastructure and Biomass 
tables and reports conducted during the course of the DanuP-2-Gas project. The data is 
as accurate as the sources of available sources were and may not be 100% exact. For 
further exploration of the possibilities, more options are available, such as adding the 
existing market options for Hydrogen, Oxygen, Biochar and Methane. In the presented 
study cases, these were set to zero. 

2. CASE STUDIES 
For the purpose of this prefeasibility study, 3 different case scenarios were evaluated, all 
of them further divided with more theoretical options. The first case is a P2G hub located 
next to an existing renewable plant (REP) Biomass plant Bučina in Zvolen. This biomass 
plant produces around 30000 MWh of electricity and heat yearly. 

The second case of P2G hub is located next to an existing Industrial plant (IP) Chemosvit 
with the power of almost 12 MW and consumtion of over 60 000 mWh of electric power. 

The third case is a greenfield location in the region of Gemer Malohont, near the village 
Jesenské, where the region has potential for such investment. There is several biomass 
sources around and few photovoltaic plants. 
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3. RESULTS 
For each one of case studies (IP, REP and GF), two types of gas prices and subsidies are 
considered. The considered cases are summarized in Table 1. 

Table 1: 

  Conservative prices of methane 10 × Higher prices of methane 
  REP IP GF REP IP GF 

No subsidy 

No 
investme
nt, Fig. 1 

No 
investme
nt, Fig. 5 

No 
investme
nt, Fig. 9 

Possible 
investmen
ts, Fig. 3 

Possible 
investmen
ts, Fig. 7 

Possible 
investmen
ts, Fig. 11 

Subsidy of 
50 % 

No 
investme
nt, Fig. 2 

No 
investme
nt, Fig. 6 

No 
investme
nt, Fig. 10 

Possible 
investmen
ts, Fig. 4 

Possible 
investmen
ts, Fig. 8 

Possible 
investmen
ts, Fig. 12 

 

Every solution from Table 1 is obtained using the simulation period of one complete year 
and electrical consumption/production sampling of 24h. The maximum investment is 
set to 1 000 000 000 and maximum payoff period to 20years. The market options for 
hydrogen, oxygen, methane and biochar are set to 0. As seen from the Table 1, the only 
feasible options for P2G hub in Slovakia are with an increased gas price. With the current 
gas prices, none of the three locations are economically viable to be extended with the 
P2G hub. The concrete cases are each commented under the selected Figures. 
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REP 

 

Fig. 1 Results for optimal P2G hub next to REP with conservative prices of methane 
and no subsidy (Results sheet of the Optimization tool) 

 

With the current prices of methane, it is not economically feasible to invest in the P2G 
near this biomass plant. 
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Fig. 2 Results for optimal P2G hub next to REP with conservative prices of methane 
and 50% subsidy (Results sheet of the Optimization tool) 

 

The investment is not economically viable neither with the subsidy of 50%. With the 
current prices of methane and no existing market for hydrogen, oxygen and biochar, 
the Optimalisation tool suggest not to invest into any component of P2G hub, 
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Fig. 3 Results for optimal P2G hub next to REP with 10× higher prices of methane and 
no subsidy (Results sheet of the Optimization tool) 

 

The situation changes with the (10×) higher prices of methane. In this scenario it is 
already feasible to invest into wet and dry anaerobic digestor, gasification + water gas 
shift plant, electrolyser, methanation reactor, heat exchanger gas compressor station 
and storages for wet and dry biomass, biochar storage and water storage tank. This is an 
investment of over 20 000 000€ with no subsidy and payoff period 5,11 years. The total 
savings with the introduction of P2G would be 189 278 853,02€. 
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Fig. 4 Results for optimal P2G hub next to REP with 10× higher prices of methane and 
50% subsidy (Results sheet of the Optimization tool) 

 

The situation is similar than in Figure 3, only the subsidy makes the whole investment 
smaller and the payoff period shorter. The amount of produced biomethane is over 
50 000 mWh per year and the total savings are over 189 000 000 EUR. 
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IP  

 

Fig. 5 Results for optimal P2G hub next to IP with conservative prices of methane and 
no subsidy (Results sheet of the Optimization tool) 

 

 

In the case of current prices of methane and no subsidy, the investment into P2G next 
to an existing Industrial plant seems not to be feasible. 
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Fig. 6 Results for optimal P2G hub next to IP with conservative prices of methane and 
50% subsidy (Results sheet of the Optimization tool) 

 

The result from the calculation of possible investment to P2G hub next to an existing 
industrial plant shows that with the current prices of methane and zero subsidy it is no 
feasible.  
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Fig. 7 Results for optimal P2G hub next to IP with 10× higher prices of methane and no 
subsidy (Results sheet of the Optimization tool) 

 

The Optimalisation tool suggest to invest in multiple components when the prices of 
methane go higher. The investment shown above consists of dry and wet anaerobic 
digestors, gasification + water gas shift plant, methanation reactor, electrolyser, 
demineraliser, precipitation collector, heat exchanger, gas compressor station, together 
with dry and wet biomass storages, biochar storage and water storage tank. It is an 
investment over 20 000 000 and the payoff period is 5,11 years and the P2G hub would 
produce over 50 000 mWh of biomethane yearly. The total savings would be around 
186 714 962 EUR per year. 
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Fig.8 Results for optimal P2G hub next to IP with 10× higher prices of methane and 
50% subsidy (Results sheet of the Optimization tool) 

 

 

The result of simulation with higher prices of methane and 50% subsidy resulted in 
similar investment suggestion to the Fig. 7. The main difference is the amount of total 
investment (over 10 000 000) and payoff period 5,06 years. 
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GF 

 

Fig. 9 Results for optimal P2G hub next to GF with conservative prices of methane and 
no subsidy (Results sheet of the Optimization tool) 

 

With the current prices of methane, it is not economically feasible to invest into P2G hub 
in the selected Greenfield location. The prices of biomass sources, transportation, grid 
connections and components themselves are too high to be so that they can be repaid 
by only selling biomethane for the current market price. Maybe with the additional 
market possibility for hydrogen or biochar, the situation would be different. 
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Fig. 10 Results for optimal P2G hub next to GF with conservative prices of methane 
and 50% subsidy (Results sheet of the Optimization tool) 

 

The situation is the same than in Figure 9 even with the subsidy of 50% for the 
components of P2G hub. No investment is suggested by Optimalisation tool. 
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Fig. 11 Results for optimal P2G hub next to GF with 10× higher prices of methane and 
no subsidy (Results sheet of the Optimization tool) 

 

With the higher prices of methane, the production of biomethane and building a P2G in 
a greenfield location starts to be feasible. The Optimisation tool suggests to invest into 
both dry and wet digestors and biomass storages, methanation reactor, gasification and 
water gas shift, electrolyser and other components, see the result sheet. The total 
production of biomethane would be over 50 000 mWh yearly and with the existing 
market for hydrogen it could be another output. The total investment would be over 
23 000 000 EUR and payoff period 5, 13 years. 
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Fig.12 Results for optimal P2G hub next to GF with 10× higher prices of methane and 
50% subsidy (Results sheet of the Optimization tool) 

 

The result is similar than in the figure 11, only with a shorter payoff period. 
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4. CONCLUSIONS 
As seen from the calculations shown above, the Slovak territorial perspectives for 
introducing the P2G hub with the current prices of methane does not seem 
economically profitable. Zero investment possibilities were shown for the situations of 
investing to P2G next to Renewable energy source, Industrial plant and also building it 
on the greenfield location. The same result was shown when adding a 50% subsidy. 

Economically viable calculations started to appear when higher prices of methane were 
simulated. In all three cases, both for situations with and without subsidy, investments 
into different P2G components were suggested. The major change for the calculations 
with subsidy was shorter payoff period. 

However, the results may change if the actual existing market possibilities for hydrogen, 
oxygen, methane and biochar were added. The market with hydrogen is slowly being 
introduced to Slovakia and we believe that in few years this commodity will be highly 
demanded. For this reason, we would suggest to potential investors to at least include 
hydrogen market possibilities into the calculation, maybe also biochar. When simulating 
calculations with biochar, possible investment appeared also for the current prices of 
methane. 

We would also suggest to revise the data downloaded from the Atlas, since in time the 
data may change or the potential investor have better overview for a current price for 
certain infrastructure case. In any case a detailed study of the distribution system 
operators is needed when the P2G would be connected to the grid and conclusions from 
this study may be applied into the Optimisation tool.   
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