AVR% TradeRES

v‘» New Markets Design & Models for
100% Renewable Power Systems
VA

The European market perspective:
prices, profits and costs

\/ Silke Johanndeiter (EnBW) and Niina Helisto (VTT)
N 19t November 2024

This project has received funding from the European
Union’s Horizon 2020 research and innovation

E[ogramme under grant agreement No 864276



Study on price formation, profits and costs
Sector-coupled energy system optimisation model covers EU27+

Technological scope Geographical scope

—— Power Grid
‘ —— H2 Grid

&5

r%/i\

l

Power — El
MEIL G

@ g [l [I —( H. 458 ~
Impjrts - e

ESM Backbone: Helistd, N. et al. (2019), https://qgitlab.vtt.fi/lbackbone/backbone/-/tree/TradeRES?ref type=heads
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Study on price formation, profits and costs
Capacities largely driven by H2 import price and flexibility
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Base (~S3) scenario

characterised by

* VRE-share = 95%

« Almost no demand-side
flexibility

* H, price of 45 €/ MWh

Scenario variations:

* Flex: fully flexible EVs and
HPs

* HZ2Price1: H, price of 117
€/MWh

 VRE|: VRE share = 85%
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Study on price formation, profits and costs
Cross-sectoral demand becomes price-setting in future markets
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Study on price formation, profits and costs
Volume-weilghted average prices highly vary with assumptions
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Study on price formation, profits and costs
Solar, wind & inflexible electricity consumers exposed to price risks
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424 Study on the impacts of wind power WACC

¥ Lower WACC increased wind power and hydrogen production

N/

e H2 OCGT (new) e H2 OCGT Wind power WACC was
20007 BN H2 CCGT (new) 8000 - W H2 CCGT varied from 3% to 11%
mmm Batteries discharge (new) B Batteries discharge
. mmm Batteries discharge o Solar PV
4000 - -. Ssolar PV (new) mmm Solar CSP
= o Solar PV 6000 - B Wind onshore Decreasing the WACC of
B Solar C5P mm Wind offshore . .
3000 A 9 Wind onshore (new) B Hydro, run-of-river wind power.
B Wind onshore — 2000 4 B Hydro, PHS turbine
%‘ W Wind offshore (new) ‘g WEE Hydro, reservoir * Increased wind power
= B Wind offshore — B Others renewable . .
ey 2000 1 B Hydro, run-of-river E B Biofuel mveStm_entS’ while
E BN Hydro, PHS turbine 5 2000 1 N Nuclear decreasing solar PV,
3 B Hydro, reservoir E B Hydro, PHS pumping battery and e|ectro|yser
1000 1 Bl Others renewable e [ Batteries charge investments
B Giofuel BN Electrolyser .
e Nuclear 9 « Increased electricity
0+ WS Hydro, PHS pumping production and domestic
BN Batteries charge .
[ Batteries charge (new) —2000 - hydrogen productlon
1000 mmm Electrolyser (new)
WACC: weighted average cost of capital
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Study on the impacts of wind power WACC

Lower WACC had a huge impact on system costs and fuel imports
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Decreasing the WACC of wind power from 11% to 3%: 07
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* Decreased the annual system costs by 27%
(84 billion euros)

» Decreased hydrogen import costs by 75%
(45 billion euros)
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Study on price formation, profits and costs
Price-setting technology depends on VRE share and H2 price
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Study on price formation, profits and costs
European H2 prices
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