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P> TradeRES

Overview

¢

Market Designs & Models for a ~100% Renewable European Power System

Goals

1. Develop new electricity market designs for ~100%
TNO bitYoga
renewable power systems Fuper 5

2. Model and simulate new market agents, o

rocedures, and mechanisms
P vVTT

3. Develop open-access tools for market analysis ISEP

EnBW

4. Engage key stakeholders
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https://traderes.eu

LNEG



https://traderes.eu/
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|~ Case Study C: Germany

Research guestion

Are RES remuneration schemes needed and if so, how should they be designed?

Approach

Dispatch simulation of electricity market
Vary support instruments

RES traders consider support instruments in their bid

Check market performance indicators




/> AMIRIS

V.. Agent-based Market model for the Investigation of Renewable and
Integrated energy Systems
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= TradeRES Scenarios
&Y\ Differing in Flexibility of Demand and Supply
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High flexibility of demand S2 flexible S4 radical

Less flexibility of demand S1 conservative S3 variable

Demand-Side Flexibility

~85% wind + solar + hydro > 95% wind + solar + hydro

SO base* _
~65% wind + solar + hydro Non-Thermal Supply Capacity
Limited sector-coupling : !
N *Major sources:
AN ENTSO-E ERAA 2022;
2030 "~ 2050 ENTSO-E TYNDP 2022

ﬁ% ;Further Data sources:

yPsa-EUR Data Set;

» TradeRES TradeRES Danish Energy. Agency;
Scenario Scenarios ** Renewables Ninja; A
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SD Sl, SZ’ 53’ 54 Rasku (2022)



W% TradeRES Scenarios
%‘) Installed capacities from Backbone!
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German Case Study
Research design
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Analysed support instruments m Market Value
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 German Case Study
,A%‘) Research design

Analysed support instruments mMarket Value ®Premium
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German Case Study

g
,A%“ Research design

Analysed support instruments m Market Value ®mPremium
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% German Case Study
oV A‘ Research design

mMarket Value ®Premium ®mClawback

specific pay-out /(€/MWh)
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W} German Case Study
- A‘ Research design

Analysed support instruments mMarket Value ®Premium
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K@ German Case Study
oV A‘ Research design

Analysed support instruments m Market Value = Clawback  mPremium
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W% Day-ahead electricity prices
,A%‘ Scenario S1
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/= Cost recovery rates for vRES

“%“ Scenario S1
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Market-based curtaillment of VRES

Scenario S1
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based cost recovery

Scenarios S0-S4

G
)]
4
-
©
=

Aé'

N/

Wind Onshore Wind Offshore

PV

® S0

x S
m S2
+ 83
* sS4

Scenario

[=3 (=] o o (=] (=] o
[32] N - (=3 [=3] @ M~
~ ~— — ~

weoled Ul A1sAooay 1800 paseg-lanep

(=] [=] (=] o o (=] [=3 o
- o (s3] = M~

150
A
3
2

weolad ul A1saooay 1800 paseg-1axiely

S o~ oo
S®0onnd
c
o]
oxm+ e
@
+ . .....
.—.. .....

\+. .....
[=] (=] Q o [} (=] (=]
o (=2} Qo ~ (=] w <
p—t

adiad Ul A1aA00sy 1500 paseg-1axieln

d40 NI

dd

A42-AVMC

a40-AVM-L

Xl4diN

INON

a497NIi4

dd

a42-AvM-¢

ad40-AVM-L

XI3diN

INON

d40 NI

dd

A42-AVMC

a40-AVM-L

Xl4diN

INON




A
y//Summary and conclusion

« Support instruments are likely required to de-risk RES investments
« 2-WAY-CFD tends to

* Increase market-based cost recovery

* Increase market prices

* Increase curtailment

« Results are highly sensitive with regard to scenario assumptions
« Especially regarding the hydrogen price and electrolysis dispatch

- Analysis of future electricity markets requires insights on (global) hydrogen market

—> All results from TradeRES project available at http://traderes.eu

- Upcoming interactive webtool for result comparison


http://traderes.eu/

