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Supplementary Material A

Input data for the Python energy system simulation model.

The formula used for computing the annual cost of a technology is as follows:
i-(1+ )k
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where ®,¥ are quantities, expressed as power capacity or energy capacity, according to the specific

Croch = (CAPEX-

technology. The discount rate (i) is considered 0.02. Table 1 presents the characteristics of every technology

considered in the study.
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Table 1: Technical and financial parameters of investigated technologies.



The following formula is adopted for the calculation of energy vector cost:

8784

Cimport = Z (( (1+a)*CREF,h+.8)*Qh)+ZV*Pi +Cfix

h=1
where @ is the energy quantity imported and P; is the power quantity related to a specific period. In Table 2

the parameters are summarized. In Table 3 are resumed the parameters used in this study.

Commodity Crer a B Crix Y Source
[€/ MWh] [-] [€ / MWh] €/ [€/mw/
month] month]

PUN average
from GME
[4]. Other
PUN (time
Electricity 0.238 26 N.A. 2751 data
dependent)
provided by
the industrial
site
Crer
forecasted
by [5]. Other
Natural gas 40 N.A. 7 17000 N.A. data
provided by
the industrial
site

Biomass 37.33 N.A. N.A. N.A. N.A. [6]

Table 2: Cost parameters of energy vectors

Other costs and remuneration factors are resumed in Table 3.

Value Source
EUA of EU ETS 100 [€/ton] [7]
Derived from natural gas and
DHN heat export 23.31 [€/MWh]
EUA costs[7]
TEE from high efficiency
250 €/TEP (4]
cogeneration
Cost of rental roof 6.15 €/m? [8]
Cost of rental land 0.6 €/m? [10]

Table 3: Economic parameters considered.



National grid energy mix considered and energy vector emission factors are resumed in Table 4 and Table 5.

Value [tonCO, /MWh] Source

Coal 0.341 [9]
oil 0.267 [9]
Ngas 0.202 [9]

Table 4: CO, emission factors.

Value [-] Source
Coal 0 [9]
Oil 0.0193 [9]
Ngas 0.4425 [9]
RES and Nuclear 0.5381 [9]
Efficiency 0.51 [9]

Table 5: National grid energy mix and efficiency.
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