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Vethod prevadis

Hochschule
e Building of a cost-model that compares energy V
] ) Full Model Graphic
generation options
- Ransac-Fit
e Photovoltaics (PV) Pt Gas turbine
. . 0 Elec Procurement |
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o Batteries —— Battery (MWh)
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o Key input parameters: 2 1000 2
e Global radiation and wind speeds for a given location : ?;2
e PV cost: 1.31 €/Wp (Capex) + 0.01 €/(Wp*a) (Opex) 500 - @ 400
e Wind turbine cost: 1.62 €/W (Capex) + 0.05 €/(W*a) (Opex) .
e Battery cost: 500.5 €/kWh (Capex) 0 -
e Gas turbine cost: 950 €/W (Capex) + 20 €/(W*a) 0 B 40 & & 100

Level of self-sufficiency

Market price for electricity: 0.21 €/kWh
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Results (1)
LCOE & Cheapestoptionto power an industrial site
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Optimized curve WITHOUT elecinicity sales

e Results of the model for Frankfurt (LCOE):
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Results (2) p I"@Vadis

The effect of energy sales Hochschule

o Obviously there is a huge effect if the sales of unused electricity is added to the model (0.04 €/ kWh)

e The highest self-sufficiency rate where only PV, Wind turbines and batteries are the cheapest option rises from 45% to 54%

e High levels of self-sufficiency rates become a lot cheaper

Optimized curve WITHOUT electricity sales COptimized curve WITH electricity sales
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Lewal of salf-sufficiency Lewal of salf-sufficiency

e But: In afully decarbonized electricity system every power company tries to buy / sell energy at the same time

e So0: Can a company expect any willingness to pay for electricity when local renewables produce high amounts of energy?
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Results (3) pl"@VadiS

Cost efficient combination of PV/ Wind turbines and Batteries Hochschule

e The most cost efficient combination of PV/ Wind Optimum ratio of PV/Wind/Battery

turbines and Batteries is depending on the targeted B
level of self-sufficiency

e For low self-sufficiency rates high proportions of PV and no

Batteries are the most cost efficient option o o
e Low LCOE, but very unstable electricity generation ;‘.5. . Battary (MWh)
e With increasing self-sufficiency rates the share of Wind turbines % g}
increases in the generator mix % 4 0
o Higher LCOE than PV, but more stable electricity generation E : ?;u
 Only for very high self-sufficiency rates (> 75%) it is favorable to i ’ e 150
use Batteries 3
o No electricity generation and high costs, but higher self-sufficiency rates .
can be reached 11 ",_f.
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Results (4)
Reusing BEV Batteries
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e Recycling vehicle batteriesis frequently mentioned as a way to use batteries more sustainably

e Changes in the model:

w , Capacity of Battery = 80%
2. —Capex: ey  Capacity of Battery = 80%
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Limitations of the model pl’@VadiS
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The modeldoes notinclude variable energy consumption profiles (for now)

Theindustrial heat sector is notincluded (for now)

Market prices for gas and electricity have a high impact on the cost comparison but forecasts are proneto
failure

Renewable energy sources consume large areas. The current model neglects land consumption.
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Discussion pr@vadis

Hochschule

Thankyou for your attention.
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