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9 Nacionalna DanuP2Gas radionica za Hrvatsku, Zagreb, 24.11.2022.

B Sveudiliste u Zagrebu Fakultet elektrotehnike i raunarstva, Laboratorij za sustave obnovljivih izvora energije
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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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Rezultati: P2G + IP — Petrokemija Kutina

Fo
“lnterreg E
Danube Transnational Programmme Danube Transnational Programme

=
“lnterreg H RESULTS

nvesiment spec Operational costs for selected period Investment specificat
Element cost Cost Amount Element cost cost Amount
Dry anaerobic digestar 2.443.910,25 € 0,116377 kg/s Produced by REP 0,00/€ 0,00(Mwh Dry anaerobic digestor 0,00|€ 0,000000| kz/s Froduced by REF 0,00]€ 0,00| Mwh
Wt anserobic digestor 2.443.510,25 € 0,118377 ke/s % |Consumed by P 34.250.585,00 € 102.200,00| MWh Wt anasrobic Gigestor 0,00(€ 0,000000| ke/s T |ConsumedbyF 34,255 885,00/ 102.200,00 | MWh
Dry biomass to biochar plant 0,00€ 0,000000 | kg/s L fion without investment 34.755.655,00 € 102.200,00 | Mwh Dry biomass to bischar plant 0,00€ 0,000000 | kz/s E e ion without investment 34.252.205,00|€ 102.200,00| MWh
Wet biomass to biochar plant 0,00 € ©,000000 kz/s E  |Mean peak powerwithout investment 420.000,00 € 11,67 MW wet biomass to biochar plant 0,00€ 0,000000 kgfs T |Mean peak power without investment 420.000,00|€ 11,67 | mw
combined heat and pawer [CHP} 0,00/€ 0,00 kwe E consumed by P26 25.643.119,26 € 55.444,36| Mwh combined heat and power (CHF} '30.000.000,00 € 10.000,00 | ke § consumed by P26 -24.827.752,21 € -57.600,00| Mwh
| CErbon capture plant 0,00/€ ©,000000 melfs = ne tion with i 62,903.114,26 € 167.644,96| MWh .| Carbon capture plant 0,00|€ 0,000000 | molfs = et tion with i 4.594.285,00 € 14.500,00 | Mwh
% i water gas shift plant 14.028,30| € ©,014028 kg/s ith i B59.745,02 € 21,42 MW % i water gas shift plant 0,00€ 0,000000 | kzfs ithi 70.000,00|€ 1,67 MW
g rezctor 3.205.426,05 € 7,542178 | molfs Froduced by REF 0,00/€ 0,00| Mwh H rezctor o0,00|€ 0,000000 molis Produced by REP 0,00[€ 0,00( Mwh
Electrolyser 11.430.026,35 € 4.572,04[kW . |Producsd IF 0,00/€ 67B.500,00 | MWh Electroiyzer o0,00(€ 0,00/ kw . |Producedie o,00/€ 575.200,00| MWh
i 1.156,05 /€ 11,560518 | mal’s & | met producton without investment 0.00/€ 675.200,00 | MWh i o,00|€ 0,000000 | molfs 2 | et production without investment 0,00(€ 575.800,00| MWh
Precipitation collector 2.000,00(€ 1.000,00|m* consumed by P26 0,00/€ -17.298,81| MWh Frecipitation collectr 0,00(€ 0,00 m* consumed by P26 o,00/€ -108.500,00| Mwh
Heat exchanger 227.844,10/€ 227,44 kW Net production with i 0,00 € £96.198,81 MWh Heat exchanger 1.250.000,00 € 12.500,00| kW et production with i 0,00/€ 788,400,00 MWh
a5 comprassor station 202.112,35|€ 252,6412 | ke — B |Produced by REF 0,00/€ 0,00| Mwh stztion o0,00|€ 0,0000 kwe — B |produced by REP 0,00[€ 0,00( Mwh
Total for processes 18.970.514,82 € E E’ Conzumed by I A.816.743.244,53 € £.057.528,54| MWh Total for processes 31.250.000,00| € E  |consumesbyie 555.308.253,75 € £.057.528,54 | MWh
Dry bigmass storage 100.000,00|€ 10.000,00 kg EE [N tion withaut investment 4.916.743.244,83 € £.057.528,54| Mwh Dry biomass storage 0,00€ 0,00 kg EE |net ion without investment 558.308.253,75 € £.057.528,54 | MWh
Wt biomass storage 50.000,00| € 10.000,00| kg r % Froduced by F2G 34.425.075,57 | € 47.431,04| MWh Wt biomass storaze o0,00/€ 0,00[ kg s £ [producedby F2a -20.310.905,90 € -220 368,75 | MWh
Biochar storage 15.000,00| € 1.000,00 | kg ° Net fion with i 4.577.052.883,32 € 5.010.098,50 MWh Biochar storage 0,00€ 0,00 kg 5z Met Hon with i 578.620.159,64 € 6,277.898,28 MWh
Biogas storage 0,00/ € 0,00 kg Water | Waterfrom the gid consumed by F2& 645,02 € 5.445,57|m* Biogas storage 0,00/€ 0,00 kg water |Waterfrom the grid consumed by F2G 0,00/€ o,00/m*
2 tank 0,00(€ 0,00/ kg Collected precipitaty by P26 iz € 867,18 |m* 0 ank o,00/€ 0,00/ kg collected precipitat by F26 iz € o,00/m*
g Oxygen storage tank o,00/€ 0,00/ke = oy B'K_"NSS bought 24.833,02 € 3.650,00)1 ; Cwygen storage tank. 0,00/€ 0,00 kg | Dry biomass bought 0,00(€ 0,00[t
tank 0,00|€ 0,00|kg = g [wet biomass bought 27.885,44 € 2.862,00(t Methane storsge tank 0,00|€ 0,00/ kg 5 ; et biomass bought 0,00[€ 0,00[t
Syngas storage tank 0,00€ 0,00|kg = B |sochsrbought 0,00/ € 0,00[t Syngas storage tank 0,00€ 0,00/ kg = B |socharbougnt 0,00|€ 0,00]t
Carbon diowide storage tank. 0,00(€ 0,00|kg Total cost of input materials 52.E3446 € 2 ank o0,00|€ 0,00/ kg Total cost of input materials n,00/€
Water storage tank 0,00/ € 0,00(m* {in botties) 0,00 € 0,00t Water storage tank. 0,00/ € 0,00 m* [in botties) 0,00 € 0,00t
Toal for storages 165.000,00 € ‘B . | Owygen soid (in bortes) 25.550,00 € 385,001 Total for storages 0,00 € E Cxygen soid {in bottles) 0,00|€ 0,00[t
£ T |Electrical connection 0,00|€ 0,00 MW é ﬁ in botties) 0,00 € 0,00t # T |Electrical connection 0,00 € 0,00| MW 2§| % Methane sold in botties) 0,00|€ 0,00t
2 i as connection 0,00 0,00 MW El Biochar sod 21.560,00 € 153,00/t 2 ¥ | cas connection 0.00/€ 0,00 MW RN Pe— 0,00]€ 0,00(t
: 3 | water connection 23,12(€ 0,75 m'/h Total revenue f i 47.510,00 € H ? water connection o0,00|€ 0,00 M Total revenue f i 0,00/ €
G F Total for connections 23,12 € Residue from dry anaerobic digester 0,00 € 109,50|t a8 Total for connections 0,00 € Residue from dry anaerobic digester 0,00 € 0,00t
L 20.135.537,94 | € g |Residue from wetanazrobic digester 000€ 444.30|1 i 31.250.000,00 € g |Residue from wet anaerobic digester 0,00/€ 0,00t
Payoff period 7,10 years g |Tarf ification + water gas shift plant 000 € 22,08t Payoff period 10,44 | years B | Tarfrom gasification + water gas shift plant 0,00/€ 0,00t
2 cozemined 0,00/€ ©,00|t £ |cozemmed 2.165.100,00 € 43.362,00t
Total cost of residues 0,00 € Total cost of residues 2.168.100,00 €
i ithout i 4.951,493,239,83 € cost without 503.058.248,75 €
i 4.990.90L.719,08 € i 5B5.752.544,64 €
Savings with introduction of P2G 10.581.520,75 € Savings with introduction of P26 7.306.704,11 | €
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Rezultati: P2G + IP — Petrokemija Kutina

Kontinuirana proizvodnja

Investicija u CHP .
biometana

Kontinuirana proizvodnja

Investicija u CHP .
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Rezultati: P2G + REP — Sunéana Elektrana TUC

f(o)g)))

Electricity profiles
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Rezultati: P2G + REP

Periodicka proizvodnja

Bez investicije . .
J biometana (rad zimi)
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Rezultati: P2G - GF — Karlovac

Storages - mass profiles
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Rezultati: Samostalni P2G
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Qutput T2.2
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.

Norea [
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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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