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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 2" 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 5timesthe 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: 34 CWh

Number of installed panels: 6900

Nominal power of panel: 440 Wp

Average daily electricity production: 10 MWh

Project co-funded by the European Union funds (ERDF, IPA)
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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 54 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
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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 KidriCevo. 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 Strnis€e (now Kidri¢evo). By
the end of World War I, 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 fromm 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
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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 Nm?3/t
Aluminium production in 2020: 114.752 t

Natural gas consumption in 2020: 18.360.320 Nm?

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)

“interreg @

Danube Transnational Programme
DanuP-2-4

RESULTS

perational costs for selected pe

Investment speci
Element Cost Size Cost Amount
Dry anaerobic digestor 0,00 |€ 0,000000 | kg/s produced by REP 4 .660.152,58 | € 3.400,00 | MW
Wiet anaenobic digestor 0,00 | € 0, DODD0D | keis 5 ‘Conswmed by IP 0,00 | € 0,00 | hWh
Diry biomass to biochar plant 0,00 | € 0, DDDD0D | keis E Met consumption without investment -1.660.152,5E | € -3.400,00 | MWh
Wwiet biomazss to biochar plant 24.112,65 | € 0,086451 | keys E Miean peak power without investment 0,00 € 10,00 | W
Combined heat and power [CHP) 30.D00.000,00 | € 10.000,00 | kwe 3 |censumed by P26 -118 535.575,51|€ -E7.447,32 | MWh

g ‘Carbon capture plant 0,00 | € 0, DDOD00 | mal/s = Met consumption with investment -124,565,831, 08 € -B0, 847,82 | MWh

5 Easification + water gas shift plant 0,00 | € 0, 000000 | keis naean peak power with investment 0,00 € 0,00 | W

E nMethanation reactor 0,00 | € 0,000000 | malys Produced by REP 0,00 € 0,00 | Mwh
Electrolyser 0,00 € 0,00 | kw _ Produwced by IF 0,00|€ 0,00 | MWh
Demineralizer 0,00 | € 0, DDOD00 | mal/s ﬁ Net production withowt investment 0,00 | € 0,00 | hWWh
Precipitation collector 0,00 | € 0,00 m’ Consumed by P2G 0,00 | € -108. 500,00 | hMWwh
Heat ewchanger 1.250.000,00 | € 12 500,00 | kW Met production with investment 0,00 € 108,500,00 | MWwh
Gas compressor station 0,00 | € 10,0000 | kWe ..E T | Prodeced by REP 0,00 | € 0,00 | MWh
Total for processes 31,274,112 ,65 € E ; Consumed by IP 0,00 | € 0,00 | MWh

=
Dy biomazs storage 0,00 | € 0,00 kg [ E Met consumption without investment 0,00 € 0,00 | Mwh
Wet biomass storage 41 566,57 |€ 8.333,33 | kg 4 % Produced by F2G -20.935.031,25 € -220.368,75 | MWh
a
Biochar storage 15.000,00 | € 1.0D0,00 | kg Net consumption with investment 20.935.031,25 | € 220.368,75 | MWh
Biogas storage 0,00 | € 0,00 kg Water wiater from the grid consumed by P2G 0,00 | € 0,00 | m*

':* Hydrogen storage tank 0,00 | € 0,00 kg Collected precipitation consumed by P2G nis | € 0,00 | m’

‘-g Cwygen storage tank 0,00 (€ 0,00 kg i | Dry biomass bought 0,00 € 0,00 |t
nethane storage tank 0,00 |€ 0,00 (kg 5 'E Wt biomass bought 20.887,50| € 3.041,67 |t
Syngas storage tank 0,00 | € 0,00 kg = E |Biochar bought 0,00 | € 0,00 |t
‘carbon dioxide storage tank 0,00 | € 0,00 kg Toital cost of input materials 20,587 50| €
Water storage tank 0,00 (€ 0,00 | m’ Hydragen sokd (in bottles) 0,00 € 0,00 |t
Total for storages 56.666,67 | € B " Cuygen sold (in bottles) 0,00 | € 0,00 |t

2
v £ |Electrical connection 1.653.861,13 | € B,57 | MW = E methane sold (in bottles) 0,00 € 0,00 |t
g
1 i Gas connection 4 B55.156,25 € 25,16 | MW i Biochar sold 547.500,00 | € 365,00t
U
E 3 | Water conmection 0,00 | € 0,00 m’/h Total revenue from additional sales 547,500,000 | €
“ ¥ | Total for connections 6.500,137,38 € Residus from dry anasnobic digester 0,00 | € 0,00 |t
Total investment 37.838,916,70 € g Residus from wet anasrobic digester 0,00 € 0,00 |t
Payoff peried 5,40 | years = Tar from gasfication + water zas shift plant 0,00 € 0,00 |t
£ 002 emitted 2.166.100,00 | € 43.362,00 |t
Total cost of residu 2.168.100,00 | €
Total operational cost without investment -4,660,152,58 | €
Total operational cost with investment -102,015.212,33 | £
‘Eavings with introduction of P2G 57,350,058,76 €

Optimization tool

Plants and sources

P2G segments Results | Charts
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Half subsidized, market gas prices (May 2022)

“interreg E RESULTS

Danube Transnational Programmae
DanuP-2-1

Investment spec Operational costs for selected peri
Element Cost Size Cost Amount
Dry anasrobic digestor 0,00|€ 0,000000 | kg/'s Produced by REP 4.660.152,55 € 3.4D0,00 | MWh
Wt anasrobic digestor 0,00 | € 0, 000000 | ka/fs 5 Consumed by 1P 0,00 | € 0,00 | MWh
Diry biomass to biochar plant 0,00 | € 0,D00000 | ka/s g Met consumption without investment -1.660.152,58 | € -3.400,00 | MWh
Wet biomass to biochar plant 24.112 65| € 0,085451 | ka/fs f_g Mean peak power without investment 0,00 | € 10,00 | W
Combined heat and power [CHF) 30,000, 000,00 | € 10.000,00 | kwie T |consumed by P2G -118.835.675,51 | € -§7.447,52 | MWh
. | Carbon capture plant 0,00 | € 0, 000000 | mol/z = Met consumption with investment -124,585,831,08 € -20,B47 52 MWh
U
ﬁ Gazification + water gas shift plant 0,00 € 0,000000 | ka/s nean peak power with investment 0,00 | € 0,00 MW
E Methanation reactor 0,00 | € 0,000000 | mol/s produced by REP 0,00 € 0,00 Mwh
Electrolyser 0,00|€ 0,00 | kw _ Produced by IP 0,00 (€ 0,00 | MWh
Demineralizer 0,00 | € 0, 000000 | mol/z ﬁ Net production without investment 0,00 | € 0,00 | MWh
Precipitation collector 0,00 | € 0,00 | m* consumed by P2G 0,00 | € -108. 500,00 | MWh
Heat exchanger 1.250. 000,00 | € 12.500,00 | kww Met production with investment 0,00 € 109, 500,00 | MWh
Gas compressor station 0,00 | € 10,0000 | kwe 'E 2 | Produeced by REF 0,00 | € 0,00 | MWh
Total for processes 31.274.112 65 | € E _?En Consumed by 1P 0,00 | € 0,00 | MWh
=
Diry biomass storsge 0,00 | € 0,00 kg g E Met consumption without investment 0,00 | € 0,00 | Mwh
Wet biomass storage 41,666,567 |€ £.333,33 kg 2 % Produced by F2G -20.935.031,25 | € -220.368,75 | MWh
Ju]
Biochar storage 15.000,00 | € 1.000,00 | kg Net consumption with imvestment 20.935.031,25 | € 220.368,75 | MWh
Biogas storsge 0,00 € 0,00 | kg Water water from the grid consumed by P2G 0,00 | € 0,00 m*
% Hydrogen storage tank 0,00 | € 0,00 | kg Collected precipitation consumed by P2G nfa|€ 0,00 m*
‘% Onwygen storage tank 0,00 (€ 0,00 | kg | Dry biomass bought 0,00 € 0,00 |t
Methane storage tank 0,00|€ 0,00 | kg g 'E Wet biomass bought 20.887,50 | € 3.041,67 [t
Syngas storage tank 0,00 € 0,00 | kg = B [giochar bought 0,00 | € 0,00t
Carbon diowids storage tank 0,00 | € 0,00 | kg Total cost of input materials 20,987 ,50 | £
Water storage tank 0,00 | € 0,00 m’ Hydrozen sokd (in bottles) 0,00 | € 0,00t
Total for storages 56,666, 67 | € I - Owygen sold (in bottles] 0,00 | € 0,00t
2
v ¥ |Electrical connection 1.5653.861,13 € B,57 | MW = E hethane sold (in bottles) 0,00 | € 0,00t
9
bl i Gas connection 4.855.156,25 € 25,16 | MW E Binchar sold 547.500,00 | € 365,00t
U
é 3 | Water connection 0,00 | € 0,00 m’/h Total revenue from additional sales 547,500,00 | €
“ | Total for connections 6,500,137, 38 | € Residus from dry anasrobic digester 0,00 | € 0,00t
Total investment 37,839,916, 70 € ﬁ Residus from wet anaenobic digester 0,00 | € 0,00t
Payoff period 5,40 | years E Tar from gasification + water gas shift plant 0,00 € 0,00 |t
CO2 emitted 2.165.100,00 | € 43.362,00|t
Total cost of residy 2,168,100,00 | £
Total operational cost without investment -4,660,152,58 | €
Total operational cost with investment -102,018,212,33 | €
Savings with introduction of P2G 57,358,058,76 €

Optimization tool Plants and sources P2G segments Results | Charts

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



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

©)

interreg H

Danube Transnational Programme

Zero subsidy, five times the current price of gas

=
“Ilnterreg H

Danube Transnational Programmee
DanuP-2-{

RESULTS

Investment speci Operational costs for selected peri
Element Cost Cost Ameniunt
Dry anaenobic dizestor 0,00 € 0,000000 | kz/s produced by REP 4.560.152,58|€ 3.400,00 | MwWh
wist anaerobic digestor 0,00 | € 0,000000 | kafs 5 consumed by 1P 0,00 | € 0,00 | MwWh
Dry biomass to biechar plant 0,00 € 0,000000 | kg/is E Net consumption without investment -1.680.152,5E | € -3.400,00 | MWh
et biomass to biechar plant 24.112,85|€ 0,098451 | kg/s m Iean peak power without investment 0,00 € 0,00 | MW
Combined heat and power [CHF) 30.000.000,00 | € 10.000,00 | kWe: E Consumed by F2G -118.835.675,51|€ -E7.447,52 | Mwh
p Carbon capture plant 0,00 (€ 0,000000 | malfs “ Met consumption with investment -124,595,831,08 | € -B0,547,92 | MWh
E Eazification + water gas shift plant 0,00 | € 0, 000000 | kgfs Mean peak power with investment 0,00 | € 0,00 | MW
E Methanation reactor 0,00 |€ 0,000000 | malfs Produced by REP 0,00 | £ 0,00 | MW
Electrodyzer 0,00 € 0,00 | kw = Produced by IF 0,00 (€ 0,00 | MWh
Demineralizer 0,00 | € 0,000000 | mol's ﬂ et production without investment 0,00 | € 0,00 | MWh
Precipitation collector 0,00 | € 0,00 m’ consumed by P2G 0,00 | € -108. 500,00 | MWh
Heat swchangsr 1.250.000,00 | € 12.500,00 | kw Net production with investment 0,00 € 108, 500,00 | MWh
(35 COMpressor station 0,00 | € 10,0000 | kwe — B | Produced by REP 0,00 | € 0,00 | MWh
Total for processes 31.274.112,65 | € E f!n Consumed by I 0,00 € 0,00 | Mwh
Dy biomass storage 0,00 | € 0,00 kg E E Nt consumption without investment 0,00 | € 0,00 | MWh
wiet biomass storage 41 656,67 € £.333,33 kg E £ produced by P26 -1 453,031,275 | € -220.388,75 | Mwh
Biochar storage 15.000,00 | € 1.000,00 | kg 58 Net consumption with investment 91,453.031,25 € 220.368,75 | Mwh
Biogas storage 0,00 € 0,00 kg Water Water from the grid consumed by P26 0,00 € 0,00 | m*
o |Hydrogen storage tank 0,00 € 0,00 kg (Collected precipitation consumed by P2G nfa|€ 0,00 | m’
i* Curygen storage tank 0,00 | € 0,00 kg | Dy biomass bought 0,00 | € 0,00 |t
& Methane storage tank 0,00 (€ 0,00 kg E 'g ‘Wet biomass bought 20.857,50|€ 3.041,67 [t
Syngas storage tank 0,00 | € 0,00 kg E B [Biochar bought 0,00 | € 0,00 |t
Carbon dicoide storage tank 0,00 |€ 0,00 kg Total cost of input materials 20.887,50 | €
Water storsge tank 0,00 | € 0,00 | m’ Hydrogen sold (in botties) 0,00 | € 0,00 |t
Total for storages 56.666,67 | € E - Owygen sold [in bottles) 0,00 | € 0,00 |t
z E Elextrical connection 1.553.861,13 € B,57 | MW g ﬁ Methane sold (in bottles) 0,00 € 0,00t
g % Gas connection 4,855.156,25 € 25,16 | Mw = Biochar sokd 547.500,00 € 365,00t
£ 3 | water connection 0,00|€ 0,00 | m’/h Total revenue from additional sales 547.500,00 | €
g% Total for connections 6.500,137, 35 € residue from dry anaerobic digester 0,00 | € 0,00t
Total investment 37.838,916,70 € ﬁ residue from wet 3naenobic digester 0,00 | € 0,00t
Payoff period 6,50 years = Tar from gasification + water ga= =hift plant 0,00 | € 0,00t
2 COZ emitted 2.168.100,00 [€ 43.352,00|t
Total cost of residues 2,168, 100,00 | €
Total operational cost without investment 4,660,152 58 | €
Total operational cost with investment -31,501.212,33 | €
Savings with introduction of P2G 26.841.059,76 | €

Optimization tool Plants and sources P2G segments Results | Charts
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RESULTS

Investment spec Operational costs for selected pe
Element Cost Size Cost Amount
Dry anasrobic digestor 0,00 (€ 0,0D0000 | kg/s Produced by REP 4.660.152,56 | € 3.400,00 | MWh
Wiet anaenobic digestor 0,00 | € 0, 000000 | kgl 5 Consumed by 1P 0,00 | € 0,00 | MWh
Diry biomass to biochar plant 0,00 | € 0, 000000 | ks g Met consumption without investment -4 660.152,58 | € -3.400,00 | Mwh
Wet biomass to biochar plant 24.113,85 € 0,008451 | kz/s E hean peak power without investment 0,00 € 0,00 | MW
Combined heat and power [CHF) 30.000.000,00| € 10,000, 00 | ke $  |Consumed by F2G -115.835.67E,51|€ -E7.447,82 [ Mwh

. | Carbon capture plant 0,00 | € 0, DDDDDD | Mol = Met consumption with investment -124,585,831,08 | £ -50,E47,92 | MWh

v

ﬁ zasification + water a5 shift plant 0,00 | € 0, 000000 | ks nean peak power with investment 0,00 | € 0,00 | W

E Methanation reactor 0,00 |€ 0,0D0D00 | malfs Produced by REP 0,00 (€ 0,00 | MwWh
Electrolyser 0,00 |€ 0,00 | kw ~ Produced by IF 0,00 (€ 0,00 | MWh
Demineralizer 0,00 | € 0, DDDODD | meodf's g Met production without investment 0,00 | € 0,00 | Mwh
Precipitation collector 0,00 | € 0,00 m* consumed by P2G 0,00 | € -108. 500,00 | MWh
Heatexchanger 1.250.000,00 | € 12.500,00 | kw MNet production with investment 0,00 € 109.500,00 | Mwh
E35 compressor station 0,00 | € 10,0000 | ke T 2 |Produced by REF 0,00 | € 0,00 | MWh
Total for processes 31,274,112 65 € E ; consumed by 1P 0,00 | € 0,00 | Mwh

=
Diry biomazs storage 0,00 | € 0,00 kg g E Met consumption without investment 0,00 | € 0,00 | Mwh
Wt biomass storage 41,666,567 | € B.333,33 kg a -E Produced by F2G -21.453.031,25 | € -220.368,75 | MWh
Ju]
Biochar storage 15.000,00 | € 1.000,00 | kg Met consumption with investment 91.453,031,25 | € 220.368,75 | MWh
Biogas storage 0,00 | € 0,00 | kg Water water from the zrid consumed by P2G 0,00 | € 0,00 m’

E" Hydrogen storage tank 0,00 € 0,00 kg Collected precipitation consumed by P2G n/a € 0,00/ m’

g Cuygen storage tank 0,00 | € 0,00 | kg o | Dry biomass bought 0,00 | € 0,00t
Methane storage tank 0,00 (€ 0,00 (kg ] 'E Wet biomass bought 20.857,50|€ 3.044,67 [t
Syngas storsge tank 0,00 | € 0,00 | kg = B [Biochar bought 0,00 | € 0,00t
Carbon diowide storage tank 0,00 € 0,00 kg Total cost of input materials 20.987,50 €
Water storage tank 0,00 | € 0,00 m? Hydrogen sokd (in bottles) 0,00 | € 0,00t
Total for storages 56.666,67 | € | - Owygen sold (in bottles] 0,00 | € 0,00t

2
v £ |Electrical connection 1.5653.861,13 | € E,57 | MW = E Methane sold (in bottles) 0,00 | € 0,00t
g
i1 i Gas connection 4 B55.156,25 € 25,16 | MW = Biochar sold 547.500,00 | € 365,00t
v
§ 3 | Water conmection 0,00 | € 0,00 (m*/h Total revenue from additional sales 547.500,00 | €
“ | Total for connections 5,509,137 38 € Residus from dry anaerobic digester 0,00 | € 0,00t
Total investment 37,830,916, 70 € ﬁ Residus from wet anasnobic digester 0,00 | € 0,00t
Payoff peried 6,50 | years = Tar from gasification + water gas shift plant 0,00 € 0,00t
£ CO2 emitted 2.168.100,00 | € 43.362,00 |t
Total cost of residy Z,168.100,00 | £
Total operational cost without investment -4,660,152,58 | €
Total operational cost with investment -31.501.212,33 | €
Savings with introduction of P2G 26,B41,058,76 €

Project co-funded by the European Union funds (ERDF, IPA)
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| .|
investment specifications
Element Cost Size Cost Amount
Dry anaerobic digestor 0,00 |€ 0,000000 | kg/s Produced by REF 4.660.152,55 |€ 3.400,00 | MWh
Wiet anaerobic digestor 0,00 | € 0, 00000 | kg 5 ‘Consumed by 1P 0,00 | € 0,00 | MWh
Diry biomazs to biochar plant 0,00 | € 0, 000000 | kgys E Met consumption without investment -1.660.152,58 € -3.400,00 | MWh
Wt biomass to biochar plant 0,00 | € 0,000000 | kgis m Mean peak power without investment 0,00 (€ 0,00 | MW
Combined heat and power [CHF) 0,00 (€ 0,00| kWe: E Consumed by F26 0,00 |€ 0,00 | MwWh
.~ |Carbon capture plant 0,00 |€ 0,0D0D00 | mal/s = Met consumption with investment -4,660.152,58 € -3,400,00 | MWh
% Gasification + water gas shift plant 0,00 | € 0, 000000 | kays hean peak power with investment 0,00 | £ 0,00 | W
E Methanation reactor 0,00 (€ 0, 000000 | mol's Froduced by REF 0,00 | € 0,00 | Mwh
Electrofyzer 0,00 (€ 0,00 kW _ Produced by IF 0,00 € 0,00 | MWh
Demineralizer 0,00 | € 0, 00000 | maly's g Met production without investment 0,00 | € 0,00 | Mwh
Precipitation collector 0,00 | € 0,00|m* ‘Consumed by P2G 0,00 (€ 0,00 | MWh
Heat exchanger 0,00 (€ 0,00 kw Net production with investment 0,00 | € 0,00 | Mwh
(G35 COMprEsIor Station 0,00 | € 10,0000 | kwe — B | Produced by REF 0,00 | € 0,00 | MWwh
Total for processes 0,00 € E E’ consumed by 1P 0,00 | € 0,00 | MWh
Dry biomass storage 0,00 | € 0,00 | kg E E Net consumption without investment 0,00 | € 0,00 | MWh
Wt biomass storage 0,00 (€ 0,00 | kg E £ Produced by F2G 0,00 € 0,00 | MWh
EBiochar storage 0,00 € 0,00 | kg 5= Met consumption with investment 0,00 | € 0,00 MWwh
Biogas storage 0,00 | € 0,00 | kg Water Wwater from the grid consumed by P26 0,00 (€ 0,00 m*
o | Hydrogen storage tank 0,00 | € 0,00 kg Collected precipitation consumed by P2G nfa € 0,00|m*
:ﬁ) Cuygen storage tank 0,00 | € 0,00 kg | Dry biomass bought 0,00 | € 0,00t
5 IMethane storage tank 0,00 | € 0,00 | kg ‘:_:il_ 'E wet biomass bousht 0,00 (€ 0,00t
Syngas storage tank 0,00 | € 0,00 | kg E E |Biochar bought 0,00 | € 0,00t
Carbon dicside storage tank 0,00 |€ 0,00 | kg Total cost of input materials 0,00 | €
WWater storsge tank 0,00 | € 0,00 | m’ Hydrogen sold (in bottles) 0,00 | € 0,00t
Total for storages 0,00/€ B, |oxygen sokd (in bottes) 0,00 € 0,00t
w £ |Electrical connection 0,00 | € 0,00 | AW g E Methane sold (in bottles) 0,00 | € 0,00t
E i (G35 ConneCtion 0,00 | € 10,00 | W E Biochar sold 0,00 | € 0,00t
£ 3 | water connection 0,00(€ 0,00|m*/h Total revenue from additional sales 0,00 €
d7% Total for connections 0,00 | € Residue from dry anaerobic digester 0,00 | € 0,00t
Total investment 0,00 € ﬁ Residus from wet anasnobic digester 0,00 | € 0,00t
Payoff period nfa Years = Tar from gasification + water gas shift plant 0,00 | € 0,00t
R P —— 0,00 € 0,00t
Total cost of residy 0,00 | €
Total operational cost without investment -4,660.152,58 €
Total operational cost with investment -4.660,152,58 €
Savings with introduection of P2G 0,00 | €

Optimization tool Plants and sources P2G segments Results | Charts
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Investment specifications

RESULTS

K L M N o
1 —

Operational costs for selected period

Optimization toal

Plants and sources

Element Cost Size Cost Amount
Dry anaenohic digestor 0,00 € 10,000000 | kg/fs Produced by REF 0,00 € 0,00 | wh
Wet anaerobic digestor 0,00|€ 0,000000 | kg/s & | consumedby 1P E50.606.232,15 € 340.000,00 | Mwh
Diry bismass to bischar plant 0,00 (£ 0, 000000 | kgi's E Net consumption without i 569.606.232,15 | € 340.000,00 | MWh
‘Wet biomass to biochar plant 12.056,33 |€ 0,086451 | kg/fs I hean pesk power without investment BBT.227,76 € 48,28 | MW
Combired heat and power (CHP) 0,00|€ 0,00 | kwve E Consumed by P2G 254.757,10 € 152,08 | Mwh
. | Carbon capture plant 0,00|€ o, maol/s = Net ion with i 569,861,018,25 € 340,152,08 | MWh
% Gasification + water gas shift plant 0,00 (£ 0, 000000 | kgi's Mean peak power with investment BET7.540,26 | € 45,31 MW
g
£ | Methanation reactor 0,00|€ 0, 000000 | mol/s Froduced by REF 0,00 & 0,00 | Mwh
Electrolyser 0,00|€ 0,00 | kww _ produced by 1P 0,00 (€ 400.000,00 | MWh
Demineralizer 0,00 (£ 0, DO0D00 | Imals g Net production without investment 0,00 | £ 400 000,00 | MWh
Precipitation collector 0,00 € 0,00 m* Consumed by P2G 0,00 £ 10,00 | kwh
Heat exchanger 0,00|€ 0,00 | kw et production with investment 0,00 € 400.000,00 | MWh
G35 COMpressor station 0,00 € 10,0000 | ke — B | Produced by REP 0,00 | £ 0,00 | Mwh
Total for processes 12.056,33 € E E’ consumed by IP 273.025.000,00 | £ 335.000,00 | MWh
Diry biomass storage 0,00 € 0,00 | kg E E Ket consumption without investment 273.025.000,00 | £ 335.000,00 | MWh
et biomass storage 20.833,33|€ E.333,33 kg E % produced by P26 0,00 (€ 0,00 | Mwh
Biochar storage 7.500,00 | € 1.000,00| kg b Nett on with i 273.025.000,00 € 335.000,00 MWh
Biogas storage 0,00 (£ 0,00 | kg Water Water from the grid consumed by P2G 0,00 | £ 0,00 |m’
@ |Hydrogen storage tank 0,00 € 0,00 | kg Collected precipitation consumed by P2G nfz|€ 0,00 |m’
§ Cwygen storage tank 0,00 € 0,00 | kg | Dry biomass bought 0,00 | £ 0,00t
5 Methane storage tank 0,00|€ 0,00 kg H E Wet biomass bought 20.987,50 | £ 3.041,57 |t
Syngas storage tank 0,00 (€ 0,00 | kg = E |Bochar bought 0,00 | £ 0,00 |t
Carbon dioxide storage tank 0,00|€ 0,00 kg Total cost of input materials 20.987,50 | €
Water storage tank 0,00 € 0,00\ m’ Hydnogen sold (in botties) 0,00 | £ 0,00t
Total for storages 2B.333,33 € E - ‘Cocygen sold (in botties) 0,00 | £ 0,00t
E ‘E‘ Electrical connection 0,00 € 0,00 | MW _‘é‘ E hethane sold [in bottles) 0,00 £ 0,00 |t
Z H Gas connection 0,00|€ 0,00 MW E Biochar sold 547.500,00 | € 355,00t
E 3 |water connection 0,00|€ 0,00/m’/h Total revenue from additional sales 547,500,00 | €
g% Total for connections 0,00 | £ Residue from dry anaenobic dizester 0,00 | £ 0,00t
Total investment 40,383 66 | € § Residue from wet anaemobic digester 0,00 £ 0,00 |t
payoff peried 5,15 | years = Tar from gasification + water gas shift plant 0,00 | £ 0,00t
2 | cozemmed 0,00 £ 0,00t
Total cost of residues 0,00 £
Total operational cost without investment BA3.51E.450,00 | £
Total operational cost with i E43.247.047,01 €
Savings with introduction of P26 271.412,90 €

P2G segments Results | Charts

Project co-funded by the European Union funds (ERDF, IPA)
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investment specifications
Element ‘Cost Size ‘Cost Amount
Dry anaerobic digestor 0,00 &£ 0,000000 | kz/fs Froduced by REP 0,00|& 0,00 | MWh
Wet anaerobic digestor 0,00 € 0000000 | kgfs & |Consumed by IP 560.606.232,15 (€ 340,000, 00 | MWh
Diry biomazs to biochar plant 0,00 & 0,000000 | kg/fs E Net ption without i 550.605.232,15 (& 340,000,000 | MWh
Wt biomass to biachar plant 0,00 | £ 0,000000 | kg/'s = Mean peak power withaut i BE7.227,76|€ 48,29 | MW
Combined heat and power (CHP) 0,00 € 0,00 | kwe _'u:: Consumed by P26 0,00 € 0,00 | MWh
.~ |Carbon capture plant 0,00 £ 0, 000000 | mol/s = Met e ion with investment 560,606.232,15 | £ 340,000,000 | MWh
% Easification + water gas shift plant 0,00 € 0,000000 | kg/s k power with investment BE7.227,76 € 48,29 | MW
£ | Methanation reactor 0,00 & 0000000 | mol/s Froduced by REP 0,00| & 0,00 | MWh
Electrolyzer 0,00 £ 0,00 | kw ~ Produced by IP 0,00 € 400,000, 00 | MWh
Demineralizer 0,00 £ 0, 000000 | maol/s ﬁ Net production without investment 0,00 (€ A00.000,00 | MWh
Pregipitation collector 0,00 | £ 0,00(m* Consumed by P2G 0,00 (£ 0,00 | Mwh
Heat exchanger 0,00 (€ 0,00 | kw Met production with i 0,00 € 400.000,00 | MWh
&35 ComMpressor station 0,00 | £ 0,0000 | ke — B | Froduced by REF 0,00 € 0,00 | Mwh
Total for processes 0,00 £ E ; Consumed by IP 31 B25.000,00 | £ 335.000,00 | MWh
Dry biomazs storage 0,00 € 0,00 kg E E |met ption without i 31.525.000,00|€ 335.000,00 | MWh
Wet biomaszs storage 0,00 £ 0,00 | kz E £ Produced by F2G 0,00 € 0,00 | MWh
Biochar storage 0,00 (€ 0,00 (kg 5 g Meti ion with investment 31.825,000,00| € 335.000,00 | MWh
Biogas storage 0,00 | £ 0,00 | kg Water “Water from the grid consumed by P2E 0,00 € 0,00(m*
o | Hydrogen storage tank 0,00 | £ 0,00 kg Collected precipitation consumed by P2G nfal€ 0,00|m’
‘g ‘Cygen storage tank 0,00 £ 0,00 | kg . | Dry biomass bought 0,00 (€ 0,00 |t
Methane storage tank 0,00 | £ 0,00 | kg ‘EEI‘L 'E ‘Wit biomass bought 0,00 (€ 0,00 |t
Syngas storage tank 0,00 € 0,00 | kg = E |siocharbought 0,00 (€ 0,00t
Carbon diowide storage tank 0,00 & 0,00 | kz Total cost of input materials 0,00 €
Water storage tank 0,00 | € 0,00(m’ Hydrogen sold [in botthes) 0,00|€ 0,00t
Total for storages 0,00/ € E ., | mygensold fin bottles) 0,00 € 0,00t
vt |Electrical connection 0,00 | £ 0,00 | MW % E Methane sold (in bottles) 0,00 (€ 0,00 |t
g i G35 Connection 0,00 € 0,00 | MW E Biochar sold 0,00 (€ 0,00t
£ 3 |water connection 0,00 (€ 0,00(m*/h Total revenue from additional sales 0,00 €
g3 Total for connections 0,00 £ residue from dry anasrobic digester 0,00|€ 0,00t
Total investment 0,00 | £ § Residue from wet anaerobic digester 0,00 € 0,00 |t
Payoff period nfa years = Tar from gasification + water zas shift plant 0,00 (€ 0,00 |t
2 o2 emitted 0,00|€ 0,00(t
Total cost of residues 0,00 &
Total operational cost without investment 602,318,459 ,90 | £
Total operational cost with investment 602.318.450 90| £
Savings with i tion of P2G 0,00 €

Optimization toal Plants and sources P2G segments Results | Charts

Project co-funded by the European Union funds (ERDF, IPA)
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RESULTS

Investm al costs for selected peri
Dry anaerobic digestor 0,00 € 0,000000 | kg/s produced by REP 0,00 |€ 0,00 | MWwh
et anaerobic digestor 0,00 € 0,000000 | kg/s & | consumedby IP 560.606.232,15|€ 340.000, 00 | MWh
Dry biomazs to biochar plant 0,00 € 0, D000 | kzfs E Met consumption without investment 568.606.232,15 | € 340,000, 00| MWh
‘Wet biomass to biochar plant 12.056,33 | € 0,095451 | ks/s = Mean peak power without i BET.227,76|€ 49,29 | MW
combined heat and power [CHF) 15.000.000,00 | £ 10.000,00 | kwe E Consumed by P26 -119 835 678,51 | € -E7.447,92 | Mwh
. |Carbon capture plant 0,00|€ 0,000000 | mols = Metc Hon with investment 473,103.648,85 | € 252,552,08 | MWh
% Easification + water gas shift plant 0,00 € 0,000000 | kg/s Mean peak power with investment 707.540,26 | € 38,31 MW
o
£ | Methanation reactor 0,00|€ 0,000000 | moly's Froduced by REP 0,00 € 0,00| Mwh
Electrofyser 0,00|€ 0,00 kw _ Froduced by IP 0,00 € AD0.00D, 00 | MWh
Deminerafizer 0,00 € 0,000000 | moly/s ﬁ Met production without investment 0,00 £ 400,000,000 | MWh
Predipitation collector 0,00 € 0,00 m* Consumed by P2G 0,00 € -108.500,00 | MWwh
Heat exchanger 625, 000,00 | € 12.500,00 | kw Met production with investment 0,00 € 509.500,00 | Mwh
G35 compressor station 0,00 | € 10,0000 | kWe — B | Produced by REP 0,00 | € 0,00 | MWwh
Total for processes 15.637.056,33 | € E ;_f Consumed by IF 31 E25.000,00 € 335.000,00 | MWh
Dry biomass storage 0,00 € 0,00| ks E E Net consumption without investment 31.525.000,00 | € 335.000,00 | MWh
Wet biomass storage 20.833,33 € 8.333,33 | kg E % Produced by F2G -20.535.031,25 |€ -220.368,75 | MWh
Biochar storage 7.500,00 | £ 1.000,00 | kg ¥ Met ¢ Hon with investment 52.760.031,25 | € 555.36E,75 | MWh
Biogas storage 0,00 € 0,00 kg Wster ‘Water from the grid consumed by P2& 0,00 £ 0,00 m’
@ |Hydrogen storsge tank 0,00 € 0,00 kg ‘Collected precipitation consumed by P2& nfz € 0,00/ m’
:* ‘Ouygen storage tank 0,00 € 0,00 kg | Dy biomass bought 0,00 £ 0,00|t
7 Methane storage tank 0,00 € 0,00|kg ] 'E Wwet biomass bought 20.257,50 | € 3.041,67 |t
Syngas storage tank 0,00 € 0,00 kg = E |siochar bought 0,00 € 0,00(t
Carbon dioxide storage tank 0,00 € 0,00|kg Total cost of input fall 20.987,50 €
Wiater storage tank 0,00 | € ©,00|m’ Hydrogen sold [in bottles) 0,00 | € 0,00|t
Total for storages 2B.333,33 | € B . ‘Oocygen sobd (in batties) 0,00 £ 0,00(t
¥ £ |Electrical connection 0,00 € 0,00 | MW % ﬁ Methane sold (in bottles) 0,00 £ 0,00(t
i i Gas connection 0,00|€ 0,00| MW z Biochar sold 547.500,00 (£ 365,00t
E 3 | Water connection 0,00 € 0,00 m’/h Total revenue from i sales 547.500,00 | €
95 [t for conmections 0,00 € Residue from dry anasrobic digester 0,00/€ 0,00t
Total investment 15.665.389 66| € § Residus from wet anzenobic digester 0,00 £ 0,00|t
Payoff period 5,13 years = Tar from gasification + water gas shift plant 0,00 £ 0,00|t
2 COZ emitted 2.16E.100,00 | € 43,362,001t
Total cost of residues 2,168, 100,00 €
Total operational cost without investment 602.318,450,00 | €
Total operational cost with i 478,212,807 86| €
Savings with introduction of P26 124.105.652,05 | €

Optimization toal

Plants and sources

P2G segments Results | Charts

Project co-funded by the European Union funds (ERDF, IPA)
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Operational costs for selected period
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Investment specifications O co O io
Element Cost Size Cost Amount
Diry anaerobic digestor 0,00 | & 0,000000 | kg/s Froduced by REF 0,00 & 0,00| Mwh
Wet anaerobic digestor 0,00 (€ 0,000000 | kg/s & | consumedby IP 5E0.606.232,15 € 340.000,00 | MWh
Diry biamazss to biochar plant 0,00 (€ 0,000000 | ks E Met consumption without investment 5689.606.232,15 € 340.000,00 | MWh
‘Wet biomass to biochar plant 0,00 £ 0,000000 | kg/= = Mean pesk power without investment BBET.227,76 |€ 48,28 | MW
Combined heat and power [CHF) 0,00 | £ 0,00 | kwe g consumed by F2G 0,00 £ ©,00| MWwh
. | Carbon capture plant 0,00 | & 0,000000 | molfs = et C ion with investment 560,606.232,15 | £ 340.000,00 | MWh
% Gasification + water gas shift plant 0,00 € 0,000000 | kg/s k power with investment EE7.227,76 € 45,29 | MW
E NMethanation reactor 0,00 | £ 0,000000 | molfs Produced by REF 0,00 € ©,00| MWwh
Electrotyser 0,00 | & 0,00 | kw B Froduced by IP 0,00 & 200.000,00 | MWh
Demineraliper 0,00 | € 0,000000 | moli's E Net production without investment 0,00 | € 400.000,00 | MWh
Precipitation collector 0,00 € 0,00 | m* Consumed by P2G 0,00 £ 0,00 | kiwh
Heat exchanger 0,00 (€ 0,00 | kw Net production with i 0,00 (€ 400.000,00 | MWh
Gas compressor station 0,00 (€ 10,0000 | kWe — B | Produced by REF 0,00 | £ 0,00 | MWh
Total for processes 0,00 | € E E' Consumed by IF 138.025. 000,00 | £ 335.000,00 | MWh
Dry biomaszs storage 0,00 € 0,00 kg E E Net consumption without investment 139.025.000,00 | € 335.000,00 | MWh
et biomass storage 0,00 | £ 0,00 | kg E £ Froduced by F2G 0,00 & 0,00| Mwh
Biochar storage 0,00 (€ 0,00 | kg 62 Nett ion with investment 139,025.000,00 € 335.000,00 MWh
Biogas storage 0,00 (€ 0,00 | kg water Water from the grid consumed by P2G 0,00 | £ 0,00(m’
@ |Hydrogen storage tank 0,00 € 0,00 | kg Collected precipitation consumed by P2G nfz|€ 0,00|m’
§ Cwygen storage tank 0,00 € 0,00 | kg | Dry biomass bought 0,00 | £ 0,00t
5 Methane storage tank 0,00 (€ 0,00 | kg ‘EEI‘L 'E ‘Wet biomass bought 0,00 | £ 0,00 |t
Syngas storage tank 0,00 £ 0,00 | kg E E |Biochar bought 0,00 £ 0,00 |t
carbon diowide storage tank 0,00 | £ 0,00 | kz Total cost of input ial 0,00 £
Water storage tank 0,00 € 0,00 | m* Hydrogen sold (in bottles) 0,00 £ 0,00 |t
Total for storages 0,00 € E . |Cyzen sold fin botties) 0,00 € 0,00(t
# £ |Electrical connection 0,00 (€ 0,00 | MW % E Methane sold (in botties) 0,00 | £ 0,00 |t
E i 3z connection 0,00 € 10,00 | AW z Biochar sold 0,00 £ 0,00 | t
£ 3 |water connection 0,00/ € 0,00 m’/h Total from additional sal 0,00 €
35 | otal for connections 0,00/ € Residus from dry anaerobic digester 0,00|€ 0,00t
Total i 0,00 £ ﬁ residue from wet anzenobic digester 0,00 | £ 0,00t
Payoff period nfa years = Tar from gazification + water zas shift plant 0,00 | £ 0,00 |t
2 ooz emitted 0,00 & 0,00|t
Total cost of residues 0,00 (€
Total operational cost without i 708,518, 450,90 | £
Total operational cost with investment 700.518,459,00 €
Savings with introduction of P2G 0,00 &

Optimization tool

Plants and sources

P2G segments Results Charts

Project co-funded by the European Union funds (ERDF, IPA)

www.interreg-danube.eu/danup-2-gas
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Danube Transnational Programmae
DanuP

Investment specificat al costs selected pel
Element ‘Cost Size
Dry anasrobic dizestor 0,00|€ 0,000000 | kg/s Produced by REF 0,00|€ ©,00| MWwh
Wet anaerobic digestor 0,00|€ 0,000000 | kg/s % |Consumedby IF 550.506.232,15 |€ 340.000,00 | MWh
Dry biomass to biochar plant 0,00 € 0,000000 | kg/s E Met consumption without investment S68.805.232,15 € 340.000,00 | MWh
‘Wet biomass to biochar plant 12.056,33 |€ 0,095451 | kgfs g Mean peak power without investment BEY.227,765|€ 45,29 | MW
Combined heat and power [CHF) 15.10D0.000,00 | £ 10.000,00 | ke g |consumedby F2G -118.835.678,51 [€ -E7.447,82 | MWwh
~ | Carbon capture plant 0,00|€ 0,000000 | mol/s “ et ion with investment 423,103,648 85 € 252.552,08  MWh
% Gasification + water gas shift plant 0,00 (£ 0,000000 | ks k power with investment T07.540,26 | € 35,31 | MW
o
£ | Methanation reactor 0,00|€ 0,000000 | mols Froduced by REF 0,00|€ 0,00| Mwh
Electrolyser 0,00|€ 0,00 | kw _ Produced by 1P 0,00|€ 400.000,00 | MWh
Demineralirer 0,00 (£ 0,000000 | mol's E Net production without investment 0,00 (£ 400000, 00 | MWh
Precipitation collector 0,00 € 0,00 | m* Consumed by P2G 0,00 € -108.500,00 | MWh
Heat exchanger 525.000,00 | € 12 500,00 | kW Net production with investment 0,00 € 508.500,00 | MWh
G35 COMpressor station 0,00 € 10,0000 | ke — B | Produced by REP 0,00 € 0,00 | rwh
Total for processes 15,637.056,33 £ E ';:f consumed by 1P 135.025. 000,00 | £ 335.000,00 | MWh
Diry biomazs storage 0,00 € 0,00 | kg g E |Metconsumption without investment 138.025.000,00 | € 335.000,00 | MWh
wet biomass storage 20.833,33|€ B.333,33 kg E % produced by P26 -21.453.031,25 € -220.36E,75 | MWwh
Bipchar storage 7.500,00 | £ 1.000,00 | kz i NEtLC don with investment 230,478,031, 25 | £ 555,368,75 | MWh
Biogas storage 0,00 € 0,00 | kg Wster ‘Water from the grid consumed by F2& 0,00 € 0,00 m’
5 |Hydrogen storage tank 0,00 € 0,00 | kg Collected precipitation consumed by P2G n'z € 0,00 m’*
g ‘Owygen storage tank 0,00 (£ 0,00 | kg | Dry biomass bought 0,00 (£ 0,00 |t
IMethane storage tank 0,00|€ 0,00 | kg 5 'E Wet biomass bought 20.867,50|€ 3.041,57 |t
Syngas storage tank 0,00 € 0,00 | kg = E |siocharbought 0,00 € 0,00t
carbon diowide storage tank 0,00|€ 0,00 | kz Total cost of input materials 20,987 50| €
Water storage tank 0,00 € 0,00 | m* Hydrogen sold (in botties) 0,00 € 0,00 |t
Total for storages 2833333 € B - Owygen soid (in bottles) 0,00 € 0,00t
v E | Electrical connection 0,00 (£ 0,00 | MW % ﬁ Methane sold (in botties) 0,00 (£ 0,00 |t
- §, as connection 0,00|€ 0,00 | MW z Biochar sold 547.500,00 | € 365,00t
E 3 | Water connection 0,00 € 0,00 |m’/h Total from i sales 547.500,00 | £
a3 Total for connections 0,00 |€ residue from dry anaenobic digester 0,00 € 0,00t
Totalinvestment 15.665.389,66 | € ﬂ Residue from wet anaerobic digester 0,00 (£ 0,00 |t
Payoff period 5,30 | years = Tar from gasfication + water gas shift plant 0,00 € 0,00 |t
2 ©O2 emitted 2.168.100,00 | € 43.362,00t
Total cost of residues 2,168,100 00 £
Total operational cost without investment 709,518,453, 80 | £
Total operational cost with investment 655,930,807 86 €
Savings with introduction of P26 53,567.652,05 £

Optimization tool

Plants and sources

P2G segments Results Charts

Project co-funded by the European Union funds (ERDF, IPA)

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



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

[

swwqmua-u

ERE

17

10

EHEEGBEE BB Y B EEHEEEEY R RENNE

©)

interrey

EUROPEAN UNION

Danube Transnational Programme

Zero subsidy, ten times the current price of gas

“interreg E

Danube Transnational Programirme
DanuP-2-(

RESULTS

Investm
Element
Dry anaenohic digestor 0,00 € 0,000000 | kgis Produced by REP 0,00 € 0,00 | Mwh
wet anaerobic digestor 0,00|€ ©,000000 | kg/s & |consumed by IP 562,606.232,15 € 340,000,000 | MWh
Dry biomass to biochar plant 0,00 £ 0, 000000 | kg/s E Net consumption without i 560.806.232,15 € 340.000,00 | Mwh
‘Wt biomass to biochar plant 0,00 | € 0, DDO0DD | kays g hean peak power without i BET.227,76 € 48,29 MW
combined heat and power [CHF) 0,00 | £ 0,00 | kwe 3 |consumed by P2g 0,00 | £ 0,00 | MWh
. |carbon capture plant 0,00 | £ ©,000000 | malfs = Net on with i 569.606.232,15 € 340.000,00  MWh
% Easification + water gas shift plant 0,00 £ 0, 000000 | kg/s k power with i BE7.227,76 € 48 79 MW
o
£ | Methanation reactor 0,00|€ 0,000000 | malfs Froduced by REP 0,00 | & 0,00 | MWh
Electrolyzer 0,00 € 0,00 kw - Froduced by IF 0,00 € 400.000,00 | Mwwh
Deminerafizer 0,00 £ 0,000000 | malfs E Net production without investment 0,00 £ 200.000,00 | Mwh
Predipitation collector 0,00 £ 0,00 m* Consumed by P2G 0,00 £ 0,00 MwWh
Heat exchanger 0,00|€ 0,00 | kW Net production with investment 0,00 |€ 400,000,00 | MWh
Gas compressor station 0,00 | £ 10,0000 | KWe — B |Produced by REP 0,00 | £ 0,00 | MWh
Total for processes 0,00 £ E _E consumed by IP 273.025.000,00 | £ 335.000,00 | MWh
Diry biomazs storage 0,00 £ 0,00 | kg g E |Metconsumption without i 273.025.000,00 | € 335.000,00 | MWh
Wet biomass storage 0,00|€ 0,00 | kg E' £ Froduced by P26 0,00 | & 0,00 | MWh
Biochar storage 0,00 € 0,00 kg 52 et ¢ on with i 273.025.000,00 | € 335.000,00  MWwh
Biogas storage 0,00 £ 0,00 | kg ater wwater from the grid consumed by P2G 0,00 £ 0,00|m’
n  |Hydrogen storage tank 0,00 £ 0,00 | kg Collected precipitation consumed by P2G n/a € 0,00 m’
iﬁ, Cwygen storage tank 0,00 € 0,00 kg o | Dry biomass bought 0,00 € 0,00t
Methane storage tank 0,00 | £ 0,00 | kz ‘EEI‘L 'E Wet biomass bought 0,00 | £ 0,00t
Syngas storage tank 0,00 | £ 0,00 | kz = B |Biochar bought 0,00 | £ 0,00t
Carbon dioxide storage tank 0,00|€ 0,00 | kg Total cost of input materials 0,00 €
Water storage tank 0,00 £ 0,00 |m’ Hydrogen sold (in bottles) 0,00 | £ 0,00t
Total for storages 0,00 € E . | CoyEen sold fin bottles) 0,00 | & 0,00t
E ‘é Electrical connection 0,00 £ 0,00 | W é ﬁ nethane sold (in bottles) 0,00 | € 0,00t
g ) Gas connection 0,00|€ 10,00 | W E Biochar sold 0,00 (€ 0,00t
£ 3 |water connection 0,00/€ 0,00 m’*/h Total from additional sales 0,00 /€
d % Total for connections 0,00 | £ Residue from dry anaerobic dizester 0,00 | £ 0,00t
Total investment 0,00 | £ ﬂ Residue from wet anaerobic digester 0,00 | £ 0,00t
Payoff period nfa years = Tar from gasification + water gas shift plant 0,00 | £ 0,00t
2 | ozemtted 0,00 | & 0,00t
Total cost of residues 0,00 €
Total operational cost without investment £43,518,450,00 €
Total operational cost with i £43,518,450,00 €
savings with introduction of F2G 0,00 €

Optimization tool

Plants and sources

P2G segments Results | Charts

Project co-funded by the European Union funds (ERDF, IPA)

www.interreg-danube.eu/danup-2-gas
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Danube Transnational Programme

Half subsidized, ten times the current gas price
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Danube Transnational Pregramime
DanuP

Investment specifications

RESULTS

Operational costs for selected period

K L M N o
I —

Cost Amount

Optimization toal

Plants and sources

Element Cost Size
Diry anaerobic digestor 0,00|€ 0,000000 | kg/s Froduced by REP 0,00|€ 0,00| MWwh
Wit anaenobic digestor 0,00 € 0,000000 | kg/s & |consumed by IP 560.606.232,15 € 340.000,00 | Mwh
Diry biomass to biechar plant 0,00 € 0, 000000 | kg/s E Net consumption without investment 559.808.232,15 |€ 340.000,00 | MWh
Wet biomass to biochar plant 12.056,33 | € 0,098451 | ka/s g Mean peak power without investment EET.227,76 | € 48,29 | MW
Combined heat and power [CHF) 0,00 € 0,00 | kwe 5 |consumedby P26 254.787,10(€ 152,08 | MWh
. |carbon capture plant 0,00 € 0, 000000 | malfs = Nete on with investment 569,861.019,25 £ 340,152,08 | MWh
% Gasification + water ga= shift plant 0,00 £ 0, 000000 | kg/s Mean peak power with investment ER7.540,26 € 48 31| MW
o
£ | Methanation reactor 0,00|€ 0, 000000 | malfs Froduced by REP 0,00|€ 0,00| MWwh
Electrolyzer 0,00 € 0,00 kw _ produced by IF 0,00 € A00.000,00 | Wwh
Demineralizer 0,00 € 0,000000 | malfs ﬁ Net production without investment 0,00 (€ 400.000,00 | MWh
Precipitation collector 0,00 € 0,00 m* ‘Conzumed by P2GE 0,00 | € 0,00 | Mwh
Heat exchanger 0,00 € 0,00 | kW Met production with i 0,00 € A400,000,00 | MWh
Gas compressor station 0,00 £ 10,0000 | kWe — B | Produced by REP 0,00 (€ 0,00 | MWh
Total for processes 12.056,33 € E _E Consumed by IF 273.025.000,00 | £ 335.000,00 | MWh
Diry biomass storage 0,00 £ 0,00 | kg g E |Metconsumption without investment 273.025.000,00 | € 335.000,00 | MWh
Wit biomass storage 20.533,33 € £.333,33 | kg E £ produced by PIG 0,00 € 0,00 | Mawh
Biochar storage 7.500,00 | € 1.000,00 | kg 5E Metc ion with investment 273.025.000,00 | € 335.000,00 MWh
Eiogas storage 0,00 € 0,00 kg Water ‘Wiater from the grid consumed by F2G 0,00 | € 0,00 m*
v |Hydrogen storage tank 0,00 £ 0,00 | kz ‘Collected precipitation consumed by P2G nfa|€ 0,00|m’
g Owygen starage tank 0,00 £ 0,00 | kz .o |Dry biomass bought 0,00 (€ 0,00 |t
NMethane storage tank 0,00|€ 0,00 | kg 5 'E Wet biomass bought 20.967,50|€ 3.041,67 |t
Syngas storage tank 0,00 £ 0,00 | kg = B |Biochar bought 0,00 |€ 0,00 |t
Carbon dioxide storage tank 0,00|€ 0,00 kg Total cost of input i 20.287,50|€
Water storage tank 0,00 € 0,00 m’ Hydrogen sold [in bottles) 0,00 (€ 0,00 |t
Total for storages 28,333,33 € B - ‘Owygen sokd (in bottles) 0,00 | € 0,00 |t
v £ |Electrical connection 0,00 £ 0,00 | MW % E Methane sold (in bottles) 0,00 (€ 0,00 |t
B i Gas connection 0,00 € 0,00 | MW E Biochar sold 547.500,00 (£ 365,00t
E 2 | Water connection 0,00 £ 0,00 |m* fh Total revenue from i sales 547.500,00 | €
F 5 [ otal for connections 0,00/ € Residue from dry anasrobic digester 0,00/€ 0,00t
Total investment 40,385 66 € ﬂ residus from wet anzenobic digester 0,00 € 0,00 |t
payoff period 5,15 | years 2 Tar from gasification + water gas shift plant 0,00 (€ 0,00 |t
2 CO2 emitted 0,00 (€ 0,00t
Total cost of residues 0,00 €
Total operational cost without investment E43,518,458,90 | £
Total operational cost with investment BA3.247.047,01 | €
Savings with introduction of P26 271.412,90 €

P2G segments Results | Charts

Project co-funded by the European Union funds (ERDF, IPA)

www.interreg-danube.eu/danup-2-gas
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Danube Transnational Programmae

Investment specifications

RESULTS

K L " M o
T —

Operational costs for selected period

Cptimization tool

Plants and sources

Element Cost Size Cost Ameount
Dry anasrobic dizestor 0,00 | € 0000000 | kz/fs Produced by REP 0,00 £ 0,00 | MWh
Wet anaenobic digestor 0,00 | € 0,000000 | kg/fs 5 Consumed by IP 0,00 € 0,00 | rwvh
Diry biomazs to biachar plant 0,00 | € 0,000000 | kg/fs E Met consumption without investment 0,00 £ 0,00 | Mwh
‘wet biomasz to biochar plant 24.113 85| € 0,098451 | kg/s = nean peak power without & 0,00 € 0,00 | Ry
Combined hest and power [CHF} 30.000.000,00 | £ 10.000,00 | ke ﬁ Consumed by F2G -119 835 678,51 | € -E7.447,82 | MWh
P Carbon capture plant 0,00 | € 0,000000 | mol/s = et o ion with investment -118,935.678,51 € -E7.447,92 | Mwh
ﬁ Gasification + water ga= =hift plant 0,00 | € 0,000000 | kg/fs Mean peak power with investment 0,00 | £ 0,00 | MW
o
£ |Methanation reactor 0,00 | £ 0,000000 | mol/'s Produced by REF 0,00 /€ 0,00 | MWh
Electrolyzer 0,00 | £ 0,00 | kw . Froduced by [P 0,00 & 0,00 | MWh
Demineralizer 0,00|€ 0, 000000 | malfs E Net production without investment 0,00 | £ 0,00 | Mwh
Precipitation collector 0,00 | € 0,00 | m* Consumed by P2G 0,00 £ -108. 500,00 | kWh
Heat exchanger 1.250.000,00 | € 12 500,00 | kW et production with i 0,00 £ 109,500,00 | MWh
35 compressor station 0,00 | € 10,0000 | ke — B | Produced by REF 0,00 £ 0,00 | MWh
Total for processes 31.774.112,65 £ E ;_f Consumed by IP 0,00 £ 0,00 | MWh
Dry biomass storage 0,00 | € 0,00 kg E E Net consumption without i 0,00 € 0,00 | rwvh
Wet biomass storage 41 566,67 |€ £.333,33 kg E £ Produced by F2G -20.835.031,25 £ -220.368,75 | MWh
Biochar storage 15.000,00 | € 1.000,00 | kg 5 g Net o ion with investment 20.935.031,25 | € 220.368,75 | MWh
Biogas storage 10,00 | € 0,00 | kg Water Water from the grid consumed by P2G 0,00 £ 0,00(m*
¥ |Hydrogen storage tank 0,00 | € 0,00 | kg Collected predipitation consumed by P26 n/a € 0,00 m*
g’ Coygen storage tank 0,00 | € 0,00 | kg | Dry biomazs bought 0,00 £ 0,00 |t
Methane storage tank 0,00|€ 0,00 kg ] 'E et biomass bought 20.287,50| € 3.041,67 [t
Syngas storsge tank 0,00 | € 0,00 | kg E E |Biochar bought 0,00 £ 0,00 |t
carbon dioxide storage tank 0,00 | € 0,00 | kz Total cost of input ial 20.987,50 | €
Water storage tank 0,00 | € 0,00 | m* Hydrogen sold (in bottles) 0,00 £ 0,00 |t
Total for storages 56.666,67 | € I - Cuygen sold (in bottles) 0,00 | £ 0,00 |t
E T | Electrical connection 2.060.000,00 | £ 10,00 | MW _§ E hethane sold [in bottles) 0,00 £ 0,00 |t
g i Gas connection 4 F55.156,25 (€ 25,15 | MW 2 Biochar sokd 547 500,00 | £ 365,00t
£ 5 | water connection 0,00 € 0,00 m*/h Total revenue from additional sales 547,500,00 | €
d % Total for connections 6.915.156,25 | € Residue from dry anaerobic dizester 0,00 | £ 0,00 |t
Total investment 3E,245.935,57 | € ﬁ residue from wet anaerobic digester 0,00 € 0,00t
Payoff period 5,40 | years = Tar from gasification + water gas shift plant 0,00 | £ 0,00 |t
2 COZ emitted 2.16E.100,00 | € 43.362,00|t
Total cost of residues 2,168,100 00 £
Total operational cost without investment 0,00 (€
Total operational cost with investment -07.350.050,76 | €
Savings with introduction of P26 97.350.059,76 €

P2G segments Results | Charts

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

Investment specificat

RESULTS

| costs for selected period

Qptimization tool

Plants and sources

Total operational cost without investment

o,00

Total operational cost with investment

-57.3558.058,76

Savings with introduction of P2G

97.359.059,76

Element Cost Size
Dry anaerobic digestor 0,00 & 0,000000 | kz/s Froduced by REP 0,00 & 0,00 | MWh
Wet anaenobic digestor 0,00 (€ 0,000000 | kg/s 5 Conzumed by IP 0,00 € 0,00 | Mwh
Diry biomass to biochar plant 0,00 | € 10,000000 | kg/'s E Ket consumption without investment 0,00 £ 10,00 | Mwh
wet biomasz to biochar plant 12.056,33 € 0,088451 | kgs i Mean peak power without investment 0,00 € 10,00 | MW
combined hest and power [CHF) 15.000.000,00 | £ 10.000,00 | kwe g conzumed by FIG -118 835.678,51 | £ -E7.447,82 | MWh
. |Carbon capture plant 0,00 (€ 0,000000 | molfs - et ion with imvestment -119,935,678,51 | € -87.447,92 | MWh
% Gasification + water gas shift plant 0,00 £ 0000000 | kg/s Mean peak power with investment 0,00 | £ 0,00 | MW
E Methanation reactor 0,00 (€ 0,000000 | molfs produced by REP 0,00 € 0,00| Mwh
Electrolyzer 0,00 € 0,00 | kw ~ Produced by [P 0,00 £ 0,00 | MWh
Demineraiizer 0,00 (€ 0, 000000 | maol/s ﬁ Net production without investment 0,00 £ 0,00 | Mwh
Precipitation collector 0,00 £ 0,00(m* consumed by P2G 0,00 | £ -109.500,00 | MWh
Heat exchanger £25.000,00 | £ 12 500,00 | kW et production with investment 0,00 € 109.500,00 | MWh
Gas compressor station 0,00 £ 10,0000 | kwe — B | Produced by REF 0,00 | £ 0,00 Mvh
Total for processes 15.637.056,33 € E E’ Consumed by [P 0,00 & 0,00 | MWh
Dry biomazs storage 0,00 | € 0,00 | kg E E Net consumption without investment 0,00 £ 0,00 MWh
Wet biomass storage 20.833,33 | £.333,33 kg E £ Froduced by F2G -20.835.034,35 &€ -220.368,75 | MWh
Biochar storage 7.500,00 | € 1.000,00 | kg 55 et ion with investment 20.935.031,25 | € 220.368,75 | Mwh
Biogas storage 0,00 | € 0,00 | kg Wister ‘Water from the grid consumed by P2G 0,00 £ 0,00(m*
¥ | Hydrogen storage tank 0,00 (€ 0,00 kg Collected precipitation consumed by P2G n/a € 0,00|m*
y’ Oy gen storage tank 0,00 | € 0,00 | kg | Pry biomazs bought 0,00 £ 0,00t
& Methane storage tank 0,00 (€ 0,00 (kg ] 'E wet biomass bought 20.287,50 | € 3.041,67 [t
Syngas storage tank 0,00 £ 0,00 | kg = E |Biocharbought 0,00 | £ 0,00t
Carbon dicide storage tank 0,00 (€ 0,00 (kg Total cost of input ial 20.987,50 €
Water storage tank 0,00 £ 0,00(m* Hydrozen sold (in botties) 0,00 | £ 0,00t
Total for storages 28.333,33 € B - ‘Owyzen sold [in bottles) 0,00 € 0,001
E 'E‘ Electrical connection 2.060.000,00 | £ 10,00 | MW % E Methane sold [in bottles) 0,00 | £ 0,00t
g i Gas connection 4.E55.156,25 € 25,15 | MW 2 Biochar sold 547.500,00 | £ 355,00 [t
£ 3 |water connection 0,00|€ 0,00 m*/h Total revenue from additional sales 547,500,00 | €
g8 Total for connections 6.915.156,25 | € Residue from dry anzerobic digester 0,00 £ 0,00t
Total investment 22.580.545,91 | € g Residue from wet anaerobic digester 0,00 (€ 0,001
Payoff period 5,24 |years = Tar from gasfication + water ga= shift plant 0,00 £ 0,00t
2 [0z emited 2.16E.100,00 | € 43.362,00t
Total cost of residues 2.168. 100,00 | €
€
€
€

P2G segments Results Charts

Project co-funded by the European Union funds (ERDF, IPA)

www.interreg-danube.eu/danup-2-gas
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DanuP-2-G:

= selected pe
Diry anaerobic dizestor 0,00 | £ 0, 000000 | ks Produced by REP 0,00|€ ©,00| Mwh
Wit anaerobic digestor 0,00 € 0, 000000 | kg/s E Consumed by IF 0,00 € 0,00 | MWh
Diry biomass to biochar plant 0,00 € 0, 000000 | kg/s E Met consumption without investment 0,00 € 0,00 | Mwh
‘Wit biomass to biochar plant 24.112,65 (£ 0,096451 | kgfs = Mean peak power without investment 0,00 (£ 0,00 | MW
Combined heat and power [CHF) 30.000.000,00 | £ 10.000,00 | kwe E Consumed by F2G -118.835 678,51 |€ -E7.447,82 | MWh
. |carbon capture plant 0,00 | & 0, 000000 | molys = et ¢ Hon with investment -110.935.678,51 | € -87.447 82| MWh
% Easzification + water gas shift plant 0,00 € 0, 000000 | kg/s mean peak power with investment 0,00 |€ 0,00 | MW
E Methanation reactor 0,00 | £ o, mols Produced by REP 0,00€ ©,00| Mwh
Electrolyser 0,00 | & 0,00 kw _ Froduced by 1P 0,00|€ 0,00| Mwh
Demineralizer 0,00 | £ 0, 000000 | mioly's ﬁ Met production without investment 0,00 € 0,00 | Mwh
Precipitation collector 0,00 € 0,00 m* Consumed by P26 0,00 € -109.500,00 | MWh
Heat exchanger 1.750.000,00 | £ 12 500,00 | kw Met production with investment 0,00 £ 10%,500,00 | MWh
=35 compressor station 0,00 € 10,0000 | ke — B | Froduced by REF 0,00 € 0,00 | MWh
Total for processes 31.274.112,65 € E ;_f Conzumed by IP 0,00|€ 0,00 | MWh
Dry biomass storage 0,00 € 0,00 kg E E Met consumption without investment 0,00 € 0,00 | MWwh
Wet biomass storage 41 656,57 € £.333,33 kg E % Produced by F2G -B1 453.031,25 € -2201.368,75 | MWh
Biochar storage 15.000,00 | £ 1.000,00 | kg ¥ et Hon with investment 91.453.031,35 | 220.368,75 | MWh
Biogas storage 0,00 € 0,00 kg water ‘water from the grid consumed by P2G 0,00 € 0,00 m’
» | Hydrogen storage tank 0,00 (€ 0,00 kg Collected precipitation consumed by P2G na|€ 0,00|m’
i‘) ‘Owyzen storage tank 0,00 (€ 0,00 kg | Dry biomass bought 0,00 (£ 0,00t
3 Methane storage tank 0,00 | & 0,00 kg 5 'E Wet biomazs bought 20.867,50|€ 3.041,67 |t
Syngas storage tank 0,00 € 0,00 kg = E |siochar bought 0,00 € 0,00t
Carbon diowide storage tank 0,00 | £ 0,00 kg Total cost of input materials 20,987 50| €
Water storage tank 0,00 € 0,00|m’ Hydrogen sold (in bottles) 0,00 € 0,00 |t
Total for storages 56.666,67 | € E - Cncygen sold (in botties) 0,00 € 0,00 |t
u £ |Electrical connection 2.060.000,00 | € 10,00 | MW % E methane sold (in botties) 0,00 € 0,00t
g i a5 connection 4 E55.156,25 £ 25,16 | MW E Biochar sokd 547 500,00 | € 365,00t
E 3 | Water connection 0,00 € 0,00 m’/h Total revenue from additional sales 547.500,00 | £
a3 Total for connections 5.915.156,25 € residue from dry anaerobic digester 0,00 € 0,00t
Total investment 38,245,935,57 € ﬁ residue from wet anaerobic digester 0,00 € 0,00t
Payoff period 6,51 | years = Tar from gasification + water gas shift plant 0,00 (£ 0,00t
2 | ozemitted 2168, 100,00 | £ 43.352,00 |t
Total cost of residues 2,168.100,00 €
Total operational cost without i 0,00 | £
Total operational cost with investment -26.841.059,76 | €
Savings with introduction of P26 26,841,058, 76 | €

Optimization tool

Plants and sources

P2G segments Results Charts
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RESULTS

Total operational cost without investment

0,00

Total operational cost with investment

-26.841.058,76

Inve: ts for selected period
Dry anaerobic digestor 0,00 & 0,000000 | kg/fs Froduced by REP 0,00|€ 0,00 | MWh
Wet anaenobic dizestor 0,00 | £ 0,000000 | kg/'s 5 ‘Consumed by IP 0,00 (£ 0,00 | Mwh
Diry biomazs to biochar plant 0,00 | € 0,000000 | kg/fs E Met consumption without investment 0,00 € 0,00 | Miwh
Wet biomass to biochar plant 12.056,33 |€ 0,095451 | kg/z m Mean peak power without investment 0,00|€ 0,00 | MW
Combined hest and power [CHF) 15.000.000,00 | £ 10.000,00 | ke g Consumed by F2G -119 635 678,51 € -E7.447,52 | MWh
. | Carbon capture plant 0,00 € 0,000000 | mol/'s = Mett jon with i -118,535.678,51 € -87.447,92 | MWh
% Gasification + water ga= =hift plant 0,00 | € 0,000000 | kg/fs Mean peak power with investment 0,00 | € 0,00 | MW
s
£ | methanation reactor 0,00 | € 0,000000 | mol/'s Froduced by REP 0,00€ 0,00 | MWh
Electrolyser 0,00 & 0,00 | kw B Froduced by IF 0,00|€ 0,00 | MWh
Demineralizer 0,00 (€ 0, 000000 | mal/s E Net production without investment 0,00 € 0,00 | Mwh
Precipitation collector 0,00 | € 0,00|m* ‘Consumed by F2E 0,00 € -108.500,00 | MWh
Heat exchanger £25.000,00 | € 12.500,00 | kw Met production with investment 0,00 € 102.500,00  MWh
E35 compreszor station 0,00 | € 10,0000 | ke — B | Froduced by REF 0,00 € 0,00 | Miwh
Total for processes 15.637.056,33 € E E’ consumed by 1P 0,00|€ 0,00 Mwh
Diry biomazs storage 0,00 | € 0,00 kg E E Met consumption without investment 0,00 € 0,00 | Miwh
et biomass storage 20.833,33 € B.333,33 | kg E' £ produced by P26 -21.453.031,25 € -220.368,75 | Mwh
Biochar storage 7.500,00 | & 1.000,00 | kz 58 MEt L ion with i 91.453.031,35 £ 220.368,75 | MWh
Biogas storage 0,00 (€ 0,00 kg Water Wwiater from the grid consumed by P2G 0,00 € 0,00/ m*
@ |Hydrogen storage tank 0,00 | £ 0,00| kg ‘Collected precipitation consumed by P2G nfa|€ 0,00|m’
g Cwygen storage tank 0,00 (€ 0,00 kg | Dry biomass bought 0,00 € 0,00t
Methane storaze tank 0,00 | £ 0,00 | kz H E Wet biomass bought 20.857,50(€ 3.041,57 |t
Syngas storage tank 0,00 (€ 0,00 kg = B |siochar bought 0,00 € 0,00t
Carbon diowide storage tank 0,00 | £ 0,00 | kz Total cost of input materials 20.987,50| €
WWater storage tank 0,00 (€ 0,00|m’ Hyd: i (in bottles) 0,00 € 0,00t
Total for storages 2B.333,33 € B - ‘Oucyzen sold (in botties) 0,00 (£ 0,00 |t
# F |Electrical connection 2.050.000,00 | £ 10,00 | MW % E hethane sold [in bottles) 0,00 € 0,00 |t
E i Gas connection 4 855.156,25 &£ 25,16 | MW E Biochar sold 547.500,00 | € 365,00t
£ 5 | water connection 0,00|€ 0,00 m*/h Total revenue from additional sales 547,500,00 | €
g% Total for connections 5.915.156,25 | £ Residue from diry anaerobic digester 0,00 (£ 0,00 |t
Totalinvestment 22.580.545,91 € ﬁ Residue from wet anasrobic digester 0,00 € 0,00 |t
Payoff period 5,59 |years = Tar from zasification + water gas shift plant 0,00 (£ 0,00 |t
2 oz emitted 2 165.100,00 (£ 43.352,00 [t
Total cost of residues 2,168.100,00 | £
L3
£
L3

Qptimization tool

Plants and sources

‘Savings with introduction of P2G

26.841.058,76

P2G segments Results Charts

Project co-funded by the European Union funds (ERDF, IPA)

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



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

B o @ o oo s

= il i

B|5|E &N

E & E& S

©)

interrey

EUROPEAN UNION

Danube Transnational Programme

Zero subsidy, ten times the current price of gas

b

“lnterreg @

Danube Transnational Programimae
DanuP-2-{

RESULTS

Operational costs for selected period

K L M N o
I —

Investment specifications 0 co 0 io
Element ‘Cost Size Cost Ameunt
Dry anaerobic digestor 0,00 | € ©,000000 | kz/s Froduced by REP 0,00 & 0,00 | MWh
Wet anaerobic digestor 0,00 | € 0, 000000 | kgis 5 Consumed by IP 0,00 € 0,00 | Mwh
Diry biomazs to biochar plant 0,00 | € 0, 000000 | kgy's E Met consumption without investment 0,00 | £ 10,00 | Mwh
wet biomasz to biochar plant 24.112 85 |€ 0,088451 | kgis = Mean peak power without investment 0,00 € 10,00 | MW
Ccombined heat and power [CHF) 0,00 | £ 0,00 | kwe g consumed by F2G 255.535,86 | € 152,08 | MWh
. |Carbon capture plant 0,00|€ ©,000000 | mal/s - et ion with i 255,536,856 | € 152,08 | MWh
% Gasification + water gas shift plant 0,00|€ 0, 000000 | kgi's k power with i 312,50 | € 0,02 | MW
]
£ | Methanation reactor 0,00 | € ©,000000 | molfs Froduced by REP 0,00 & 0,00 | MWh
Electrolyzer 0,00 | £ 0,00 | kW - Produced by IP 0,00 £ 0,00 | MWh
Demineralizer 0,00 | € 0, 000000 | malfs E Met production without investment 0,00 | £ 10,00 | Mwh
Predipitation collector 0,00 € 0,00(m’ consumed by P26 0,00 | € 0,00 Mwh
Heat exchanger 0,00 | € 0,00 | kW Net production with investment 0,00 € 0,00 MWh
G35 COmpressor station 0,00 | € 10,0000 | kwe — B | Produced by REP 0,00 € 0,00 | Mwh
Total for processes 24.112 65 )& E E‘ Consumed by IF 0,00 &£ 0,00 | MWh
Dry biomaszs storage 0,00 | € 0,00 kg E E Met consumption without i 0,00 € 0,00 | Mwh
Wet biomass storage 41 656,57 £ 8.333,33 ks E % Produced by F2G 0,00 £ 0,00 | MWh
Biochar storage 15.000,00|€ 1.000,00 | kg b Nett ion with i 0,00 (€ 0,00 Mwh
Biogas storage 0,00|€ 0,00 | kz water Water from the zrid consumed by P2G 0,00 | £ 0,00|m*
@ |Hydrogen storage tank 0,00 | € 0,00 | kg Collected predipitation consumed by P2G LS 0,00|m*
-ﬁ) ‘Owygen storage tank 0,00|€ 0,00 | kz . | Dry biomass bought 0,00 | £ 0,00t
5 IMethane storage tank 0,00 | € 0,00 | kg ] 'E Wet biomass bought 20.8987,50 | € 3.041,57 |t
Syngas storage tank 0,00 € 0,00 kg = B |siochar bought 0,00 € 0,001
Carbon diowide storage tank 0,00 | € 0,00 | kg Total cost of input materials 20.987,50 | €
WWater storage tank 0,00 | € 0,00 m’* Hyd: i (in bottles) 0,00 € 0,001
Total for storages 56.666,67 | € B - Owygen sodd [in botties) 0,00 £ 0,001
¥ £ |Electrical connection 3.576,38 € 0,02 | MW % ﬁ methane sold [in botties) 0,00 € 0,001
E i Gas connection 0,00 | £ 0,00 | MW 2 Biochar sold 547.500,00 | £ 365,00t
£ 5 | water connection 0,00 € 0,00 m*/h Total revenue from additional sales 547,500,00 €
g% Total for connections 3.576,39 € Rresidue from diry anaerobic digester 0,00 | £ 0,00t
Totalinvestment B4.355,71 € ﬁ Residue from wet anaerobic digester 0,00 | £ 0,00t
Payoff period 5,32 |years = Tar from gasification + water gas shift plant 0,00 | £ 0,00t
2 ooz emitted 0,00 & 0,00t
Total cost of residues 0,00 (€
Total operational cost without investment 0,00 &
Total operational cost with i -270,663,14 | €
Savings with introduction of P26 270.663,14 €

Optimization tool

Plants and sources

P2G segments Results | Charts
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Optimization tool
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Element
Dry anaerobic digestor 0,00 € 0,000000 | kgi's Produced by REP 0,00 (€ 0,00 | MwWh
Wit anaenobic digestor 0,00 € 0, 000000 | kais 5 Consumed by IP 0,00 | € 0,00 | MWh
Dry biomass to biochar plant 0,00 € 0, 000000 | kgy's g Met consumption without investment 0,00 | € 0,00 | MWh
Wt biomass to biachar plant 0,00| € 0, 000000 | kay's = Mean peak power without investment 0,00 | € 0,00 | MW
Combined heat and power [CHP) 0,00|€ 0,00 ke ﬁ Consumed by P2G 0,00 |€ 0,00 | MwWh
. | Carbon capture plant 0,00 | &€ 0, 000000 | molys = Met jon with i 0,00 & 0,00 | MWh
% Gasification + water gas shift plant 0,00| € 0, 000000 | kay's Mean peak power with investment 0,00 € 0,00 | MW
£ | methanation reactor 0,00 € o, mals Produced by REF 0,00 /€ 0,00 | MwWh
Electrolyser 0,00 € 0,00 | kW .~ Produced by IP 0,00 € 0,00 | MWh
Demineralizer 0,00 € 10, 000000 | malys g Met production without investment 0,00 | € 0,00 | MWh
Precipitation collectar 0,00| € 0,00|m* consumed by P2G 0,00 | € 0,00 | MWh
Heat exchanger 0,00|€ 0,00 kw et production with investment 0,00 € 0,00 MwWh
=35 compressor station 0,00 € 0,0000 | kWwe — B |Froduced by REF 0,00 | € 0,00 | MWh
Total for processes 0,00 € E E‘ Consumed by IP 0,00 | € 0,00 | MWh
Dry biomazs storage 0,00 € 0,00 kg g E Net consumption without investment 0,00 € 0,00 | vwh
wet biomass storage 0,00|€ 0,00| kg E £ produced by P2G 0,00 |€ 0,00 | MwWh
Biochar storage 0,00 &€ 0,00 | kg 58 Net jon with i 0,00 | & 0,00 | MWh
Biogas storage 0,00| € 0,00|kz Viater Water from the grid consumed by P2G 0,00 | € 0,00|m’
o | Hydrogen storage tank 0,00 € 0,00 kg Collected precipitation consumed by P2G nfa € 0,00|m’
g Cwygen storage tank 0,00 € 0,00 kg | Dry biomass bought 0,00 | € 0,00t
Methane storage tank 10,00 € 0,00 kg ‘E='.|. 'E Wet biomazs bought 0,00 | € 0,00t
Syngas storage tank 0,00 € 0,00 kg = B |miochar bought 0,00 | € 0,00t
Carbon dicside storage tank 0,00|€ 0,00| kg Total cost of input ial 0,00 €
Water storage tank 0,00 € 0,00(m* Hydrogen sokd [in bottles) 0,00 | € 0,00t
Total for storages 0,00|€ B . | Dmygen soid fin botties) 0,00|€ 0,00t
@ £ |Electrical connection 0,00 € 10,00 hW § E nethane sold [in botties) 0,00 € 0,00t
E i &as connection 0,00 € 10,00 | RV k= Biochar sold 0,00 | € 0,00t
£ 3 |water connection 0,00(€ 0,00 m*/h Total revenue from additional sales 0,00 €
g3 Total for connections 0,00 € residue from dry anaerobic digester 0,00 | € 0,00t
Total investment 0,00 € ﬂ residue from wet anaenobic digester 0,00 | € 0,00t
Payoff period nfa years = Tar from gasfication + water gas shift plant 0,00 | € 0,00t
2 |coz emited 0,00 £ 0,00 |t
Total cost of residues 0,00 €
Total operational cost without investment 0,00 &€
Total operational cost with investment 0,00 &
Savings with i tion of P2G 0,00 €

P2G segments Results Charts |
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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.

Project co-funded by the European Union funds (ERDF, IPA)
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