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1. METHODOLOGY

The data for this pre-feasibility study was taken from the infrastructure and biomass
reports and databases for Germany. The methods for data collection can be reviewed in
the infrastructure and biomass reports. For the road distances and the transport prices,
averages were calculated based on the price ranges provided in the infrastructure
report.

The biomass content is divided in either dry (<15% moisture content) or wet (>15%
moisture content), according to the moisture content given in the biomass database. If
a result seems suitable according to the optimization calculation, it might be worth to
have a look into the biomass database and calculate the exact dry mass content for more
exact calculations.

The amounts of gas consumptions for the industrial plant case studies were provided by
expert estimation. The location is also theoretical and does not rely on real industrial
plants.

Three cases were considered for the placement of the P2G hub: At an existing industrial
plant, at an existing renewable electricity plant and a greenfield investment. All cases
will be calculated in four different ways: with current gas prices, 10 times the gas price;
without subsidies and with 50% subsidies. Overall, 12 cases will be calculated.

2. CASE STUDIES
2.1 CASE STUDY 1: INDUSTRIAL PLANT

The second case study is an industrial plant in Lower Bavaria. It is assumed that the plant
consumes around 54.000 MWh of gas and around 8.000 MWh of electricity per year.
Price for selling heat was set to O, assuming heat cannot be integrated in this area. For
this case study, only surrounding sewage sludge sources were considered.

Case 0% subsidies, current gas prices (8.9 ct/kWh): No investment is economically viable.
Case 50% subsidies, current gas prices: No investment is economically viable.

Case 0% subsidies, 10 times higher gas price (72 ct/kWh): Investment in a methanation
reactor is viable. With an investment of around 10 mio. €, the yearly operational costs can
be reduced from 40 mio. € to 29 mio. €. Payoff period is 6 years. In this scenario, half of
the consumed gas is substituted by biomethane.

Case 50% subsidies, 10 times higher gas price: The operation mode is the same as
without subsidies, but the payoff time is reduced to 5.5 years.
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Conclusion: It is only the economically viable to produce renewable natural gas from
biogenic waste resources if the gas prices rise.

2.2 CASE STUDY 2: GREENFIELD INVESTMENT

For the greenfield investment, a location near Regensburg was chosen in the Atlas tool.
Biogenic waste resources from Regensburg city, Regensburg county and Kelheim
county were selected (municipal waste, household waste and sewage sludge).

Case 50% subsidies, current gas price: An investment in a biomass-to-biochar plant and
an electrolyser is most viable. In case of restriction of not selling any biochar or hydrogen,
the most viable option is to consume electricity in order to produce renewable natural
gas that will be fed into the grid.

Case 0% subsidies, current gas price: Hydrogen production via electrolysis is most viable.

Case 0% subsidies, 10 times higher gas prices: Hydrogen production via electrolysis only
is most viable. For the same case with 50% subsidies, the investment prices are cut in
half, the operation mode is the same. In case of restriction (no hydrogen and oxygen in
bottles and no biochar sold), the optimal solution is to produce methane for feed-in into
the gas grid. Even with doubled gas prices in summer and four times higher gas prices
in winter, investment in a methanation unit to produce biomethane for injection is
viable.

With current gas prices, the production of renewable natural gas to feed into the grid is
not economically viable. However, the production of hydrogen is viable based on the
current (autumn 2022) hydrogen prices of 12.85 €/kg. Slightly higher gas prices (2-4 times
the current prices) might make investment in methanation units viable.

2.3 CASE STUDY 3: RENEWABLE ELECTRICITY PLANT (REP)

The REP chosen for this case study is a free-standing photovoltaic plant located in
Froschham, 86551 Aichach. It provides a production capacity of 4,169 kWp and provided
4,311,543 kWh of electricity to the grid in 2020. Biogenic waste resources in the
neighbourhood are the municipal and green waste as well as sewage sludge from the
county Aichach-Friedberg.

Without subsidies and current gas prices, an investment in a P2G hub is not
economically viable.

With 50% subsidies, the production of green hydrogen via electrolysis and production of
biochar is economically viable.

With 10 times higher gas prices, methane production for feed-in is viable, while
hydrogen is still produced.
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In general, the tool would suggest biochar and hydrogen production over the
production of natural gas, even with 10 times higher gas prices. Only due to restrictions,
gas production is recommended, but not for the current gas prices.

3. RESULTS AND CONCLUSIONS

B o investment is economically viable

Investment in biomethane production economically viable

P Investment in hydrogen production viable

The general conclusion is that current gas prices are too low to make investments in P2G
hubs economically viable for production of biomethane as substitute for fossil natural
gas. Even with subsidies, the production of natural gas is often not viable. With gas prices
10 times higher than current prices, the production of biomethane for both industrial
purposes and for feed-in to the grid are both viable.

For current gas prices, hydrogen and biochar production are most viable. However,
taking into account that the market for biochar might not be big enough to sell all the
amount of biochar that could be produced, the production of only green hydrogen is
probably the better option.

During different tests, it was shown that the rise of the CO, tax planned up to 2030 does
not affect the investments and operational modes. Even higher taxes would not
influence the results either.
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