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* 3 glavna slucaja:
 P2G + IP — Petrokemija Kutina
* P2G + REP — Tvornica Ulja Cepin
e Samostalni P2G — Karlovac
* Varijacije cijene plina i iznosa subvencije
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Rezultati: P2G + IP — Petrokemija Kutina
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Investment spe Operational costs for selected per investment spedifiations
Element cost cost Amount Flement Cost cost Amount
Dry anasrobic digestor 2.443.510,25 € ©,118377 | kg/s Froduced by REF 0,00/€ 0,00| Mwh Dry anasrobic digestor 0,00]€ 0,000000| kgis Froduced by REF 0,00[€ 0,00 MWh
Wet anaerobic digestor 2.443.310,26 € 0,116377 | ka/s & | Consumedby P 34.255.855,00 € 102.200,00| Mwh wet anaerobic digestor 0,00[€ 0,000000 kgzis & |consumediy P 34.282.225,00| € 102.200,00 | MWh
Dry biomass to biochar plant 000 € 0,000000 | kgls E Net tion without investment 34.259.885,00 € 102.200,00| MWh Dry biomass to biochar plant 0,00/€ 0,000000 | kg/s B |ner fion without investment 34.259.995,00 (€ 102.200,00 | MWh
Wet biomass to bicchar plant 000 € 0,000000 kg/s E|Mean peak powerwithout investment 490.000,00 € 11,87 MW et biomass to biechar plant 0,00 |€ 0,000000 | kg/s T | Meanpeak power without investment 450.000,00 | € 11,67 | MW
‘combined heat and power [CHF) 000 0,00/ kwe E Consumed by F2G 2B.643.112,26 € B5.444,45| MWh Combined heat and power (CHF] 30.000.000,00 | € 10.000,00 kwe ;: consumed by P28 -24.527.752,21|€ -57.500,00 | Mwh
o | Carbencapturs plant 0,00 € 2,000000 | mal/s L o with i 62.903.114,26 € 187.644,46 Mwh . |Carbon capture plant 0,00|€ 0,000000 | malfs = et tion with i 4,594,285,00 € 14,600,00 MWh
é i water gas shift plant 14.025,80 € 0,014028 | ka/s Mean L B55.745,02 € 21,42 MW % i water gas shift piant 0,00[€ 0,000000 kgzis it 70.000,00 € 1,67 MW
£ tion reactor 3.205.426,05 € 7,542478 | malfs Froduced by REF 0.00/€ 0,00 MWh H reactor 0,00[€ 0,000000 | molfs Froduced by RER 0,00[€ 0,00 Mwh
Electrolyser 11.430.026,35 € 2.572,01[kw . |Producedip 0.00/€ 675.900,00 | MWh Electrolyser 0,00[€ 0,00 kw . |Producedip 0,00(€ £75.800,00| MWh
i 1.156,05 € 11,560518 | mol/s § | merproduction withour investment 000 € 675.800,00| MWh g 0,00/€ 5,000000 | mol/s 5 |netproducton without investment 0,00/€ 678.800,00| MWh
Frecipitation collector 2.000,00| € 1.000,00|m* Consumed by F2G 0,00/€ -17.288,51| Mwh Preciptation colector 0,00[€ 0,00 m Consumed by P2 0,00[€ -109.500,00| MWh
Heat exchanger 227.344,10 € 2.273,44 | kW Met production with i 0,00 € 695.198,51 MWh Heat exchanger 1.250.000,00 € 12.500,00 | kw et production with i 0,00/ € 7BE.400,00 MWh
station 202.112,%5 € 252,6412 | kwe = B |Produced by REP 000 € 0,00| MWh station 0,00€ 0,0000 | kWe — B | Froduced by REF 0,00/ € 0,00 Mwh
Total for processes 19.970.514,82 € E E consumed by 1P 4.916.743.244,83 € £.057.525,54| MWh Total for processes 31.250.000,00 | € E & |consumedby 1P 555,308 753,75 )¢ £.057.528,54 Mwh
Dry biomass storage 100.000,00|€ 10.000,00| kg BE |ne tion withowt investment 4.016.743.244,83 € 5.057.528,54| MWh Dry biomass storsge 0,00]¢ 0,00 kg EE |ne fon without investment 558.308.253,75|€ 5.057.528,54 MWh
Wet biomass storage 50.000,00 | € 10.000,00| kg E % Froduced by PIG 34.425.075,57 € 47.431,04| MWh Wt biomass storaze 0,00[€ 0,00 kg E % Produced by PIG -20.310.205,50 € -220.368,75 MWh
Biochar storage 15.000,00| € 1.000,00 | kg et don with i 4.577.052.883,32 € 5.010.098,50 MWh Biochar storage. 0,00[€ 0,00 kg net tion with i S78.620,159,64 € 6.277.898,29 MWh
Biogas starage 000 € 0,00/ kg \wyarer | WEtETFrOm the 2nd consumed by F2& 645,02 € 5.445,57|m* Biogas storage 0,00|€ 0,00 kg ater |Waterfrom the grid consumed by F2G 0,00/€ 0,00 m*
H enk 000 € 0,00/ kg Colletted precipitaty by P26 na € 567,19 m* - tank 0,00|€ 0,00 kg collected precipt by F26 n/a € 0,00 m*
k Oxygen storage tank 000 0,00|kg o | Dy biomass bought 24.835,02 € 3.650,00/t 4 Coygen storage tank. 0,00|€ 0,00 kg 4 |Dry biomass bought 0,00€ 0,00[t
5 tank 0,00/€ 0,00/ kg El 'E ‘Wet biomass bought 2758544 € 2.962,00|t & tank 0,00€ 0,00| kg 5 ' Wt biomass bought 0,00/€ 0,00t
Syngas storsge tank 0,00 € 0,00 kg = B | Biocharbought 000 0,00t Syngas storage @nk 0,00/€ 0,00 kg = E |iochar bought 0,00/€ 000t
& tank 000 € 0,00/ kg Total cost of input materials S.E34.46 € G tank 0,00[€ 0,00 kg Total cost of input materials 0,00/ €
Water storage @ank 000 € 0,00(m* {in botties) 0,00 € 0,00/t Water storage tank 0,00 /€ 0,00 m* Hydrogen sold (in botties) 0,00/€ 0,00t
Total for storages 165.000,00 € E | Oygenseld [in bottles) 25.550,00 € 385,00/t Total for storages 0,00 € E .. | Coygen:soid (in botties) 0,00(€ 000t
£ £ | Eectrical connection 0,00/ € 0,00/ MW = a [in bottles) 0,00/ € 0,00/t = ¢ | Blecrical connection 0,00[€ 0,00 MW § H {in bottes) 0,00/€ 000t
g i Gas connection 0,00 € 0,00 MW B Biochar soid 21.850,00 € 183,00|t g £ Gas connection 0,00/€ 0,00 MW = Biochar sold 0,00/€ 000t
: 3 | water connection 23,42 € 0,75 m'sh Total revenue fi 47.510,00 € £ ? ater connection o,00€ 0,00[m/n Total revenue fi i 0,00/€
g Total for connections 23,12 € Residue from dry anaerobic digester 0,00 € 109,50t 3% Total for connections 0,00 € Residue from dry anaerobic digester 0,00/€ 0,00t
i 20.135.537,84 € g Residue from wet anaerobic digester 0,00 € 444,30(t L 31.250,000,00 | € F Residue from wet anasrobic digester 0,00/ € 0,00[t
Fayoff period 7,10  years. g |Tarh fion + water gas shift plant 0,00/ € 22,08t Payoff period 10,44 | years B |Tarfy i water gas shift piamt 0,00/€ 000t
= p— 0,00|€ ©0,00|t 2 |cozemmnes 2.168.100,00€ 43.362,00|1
Total cost of residues 0,00 € Total cost of residues 2.168.100,00 €
i i 4.951.493,239,83 € i i 593,059, 248,75 | €
i i 4.840.501.710,08 € i 585.752,548,64 €
Savings with introduction of P26 10.551.520,75 € ‘savings with introduction of P2G 7.306.704,11 | €
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Rezultati: P2G + IP — Petrokemija Kutina

Kontinuirana proizvodnja
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Rezultati: P2G + REP — Suné¢ana Elektrana TUC

(«»g)))

Electricity profiles
15000

10000

5000

B e = =

Electrical power [kw]

-10000

-15000

112022 0:00 1.2.2022 0:00 1.3.2022 0:00 1.4.2022 0:00 152022 0:00 162022 0:00 1.7.2022 0:00 18.2022 0:00 192022 0:00 1.10.2022 0:00 1.11.20220:00 112 20220:00

Date and time



e o Interreg [E]

Danube Transnational Programme

DanuP-2-Gas

Rezultati: P2G + REP
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Rezultati: P2G - GF — Karlovac

Storages - mass profiles
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Rezultati: Samostalni P2G
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Pre-feasibility Study (Croatia)

WP T2: Project main output

August, 2022

Project co-funded by the European Union funds (ERDF, IPA)
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3.4 RESULTS WITH INCREASED GAS PRICES WITHOUT
SUBSIDIES

Since gas prices are increasing rapidly in last years, scenarios with gas price increase are
observed. For the next 6 scenarios (Figures 7 to 12), 10x increase in gas price is used in the
OT. Such an abrupt change is made to explore the optimal investment cases that occur
when the gas prices outweigh the electricity prices.

Figures 7 to 9 show scenarios for IP, REP and GF without subsidy and Figures 10 to 12
show scenarios with 50% subsidy on the investment cost.

Results show that after this significant gas price increase, biomethane production
becomes economically profitable.
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Fig. 7 Results for optimal P2G hub next to IP with higher prices of methane and no
subsidy

P2G hub next to IP with large methane consumption can be highly profitable with
increased gas prices. Optimal result for this scenario is producing as much biomethane
as it is possible with constraints of the OT to fulfil the IP’s needs for gas. In this scenario,
both wet and dry biomass inputs are limited to 10 tonnes per day and that is the amount
of dry biomass bought each day by the P2G hub. Wet biomass sources which are more

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