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v// 1. Motivation

Decarbonizing the EU requires massive expansion
of solar PV capacities

A A

| [ Steam turbine

Bl cceT
B ocGT
Meth CHP
5000 ' | | MMl Methane

Bl ce
B 0il CHP
B Biomass solid

1 I Biomass CHP
I Waste-to-energy CHP
Biogas CHP
|
| i

=1}
(=
=
=

Y
(=
=
[ =]

Installed capacity for power and heat sectors [GW]

3000 ¢ I Geothermal electricity
PV fixed tilted
PV single-axis
2000 PV prosumers
I Wind onshore
| I Wind offshore
| Bl Hydro run-of-river
1000 . . Il Hydro reservoir (dam)
! I Il Coal PP hard coal
o | Wwconiove
Muel PP
2020 2030 2040 2050  MMNuclear
Years

Source: Ram et al. (2018)



A
v// 1. Motivation
“ Feasibility depends on PV market values that are

highly affected by cannibalization
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Solar Value Factors

1. Motivation

Real-life motives for prosumption typically not
captured 1n optimization models
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1. Motivation
How do prosumers affect utility-scale PV market
values?
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v// 2. Method
- Energy network optimization tool Backbone
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A‘; 2. Method
7" Simulation of fully decarbonized EU energy system
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2: Entso-E TYNDP 2022 Global Ambition scenario; 3: Entso-E TYNDP 2022 fuel prices for 2050, Denish Energy Agency technology costs for 2050;
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v// 2. Method
- Modelling prosumers with dynamic tariff
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- Modelling prosumers with dynamic tariff + battery
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v// 3. Results: Dynamic Tariff
“ A typical summer week in the general grid

Batteries Charge
800 Batteries Discharge
150

H2 electrolyser
HZ2 turbine
Hydro Discharge

Nuclear

600

100 Others renewable

PHS Charge
PHS Discharge
Wind Offshore
Wind Onshore
biofuel

400

50

GWh
[}
S
€/MWh

dsr

ror
supplier
Solar C5P
Solar PV large
-50 aggregator
Average Price
— Min Price

-200

-400

Max Price

5780 5800 5820 5840 5860 5880

Hour of the year



A A

/\
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GWh

A typical summer week in the prosumer grid
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3. Results: Dynamic Tariff with Battery
A typical summer week 1n the prosumer grid
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v// 3. Results: Dynamic Tariff with Battery
“ A typical summer week in the general grid
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v// 3. Results
. Market values of utility-scale PV
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4w 3. Results
S d Market values and LCOE of utility-scale PV
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4. Conclusion and Outlook

Effect of prosumers on wholesale market prices and utility-scale PV market values is low,
but matters and should therefore not be neglected in scenarios of fully decarbonized

energy markets

Effect differs across Europe depending on amount of investments and differences in
dispatch
» Qutlook: isolation of dispatch effect

Successful test of framework to integrate prosumers into optimization model of European
energy system
» Qutlook: differentiated tariffs, introduction of static tariffs, many more possibilities...
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Installed solar PV capacities across Europe
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v// Dynamic Tariff
“ Violin Plots of hourly market values
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v// Dynamic Tariff with Battery
“ Violin Plots of hourly market values
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