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Structural Challenges: Prior to Iran, Europe was already facing

major challenges for managing the cost of power to consumers

Europe is heading toward 50% variable renewables by 2030, but even with just 24% today the power

system is already showing cracks.
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volatility prices
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Rising congestion costs

5Bn EUR

EU (2024)

1t

Growing curtailment of
RES generation

+97% (1.4 TWh)
PV curtailment
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Growing resource
adequacy challenges

Peak demand: +24%
Residual Demand: -46%
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Extreme price events,
such as this one in Finland in February...

Week of 31Jan2026, source: Fingrid
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....or this one in Denmark,

were already becoming more common ...

7

Sum of Wind Onshore,

H

Sum of Wind Offshor

. Sum of Solar;

-

Sum of Fossil Oil

=

Sum of Fossil Hard coal

Sum of Waste; Sum of Fossil Gas;

v

‘Sum of LOAD Sum of PRICE  Sum of Biomass

v g z
e © Q
-
65 828,
EEsg7z2oeEYQ
22888838 ¢EQ
£\</_>_\W 55%5%65%5%5%5%%%
E EEEEEEETEE
o wl w e gl e e w wd w
SSSSSSSSSS
sadlid | 1L
. 3 ,
3 2 8 8 8 G 8
~ (6] " < m [ —t
()
B
e
e
=
e
"
—
€ o
o
(0.0]
LN
2
(] Q o Q Qo Q Q (o]
g 8 g g 8 8 2 g
o0 ~ 6] n < m ~N —

b

00°ET 5207/10/0€
00T S207/10/0¢
00'ET §20%/10/62
00T §20¢/10/6¢
00°'€T 5207/10/87
00T SZ02/10/8¢
00°'€T S702/10/LT
00T 5202/10/L2
00'€T 5202/10/92
00T S202/10/92
00'ET 5207/10/57
00T SZ0Z/10/5T
00°'ET 5207/10/v7
00'T S20/10/vC
00'€T SZ0Z/T0/€T
00T SZ02/10/cT
00°€T ST0T/T0/2T
00T §202/10/22
00'€T S20T/T0/TT
00T S20Z/10/12
00°€T 5207/10/07
00T S202/10/02
00'€T 570Z/T0/6T
00T S202/10/6T
00'€T 5Z0T/T0/8T
00°T S20/10/81
00'ET SZ0T/T0/LT
00T $202/10/LT
00'€T §202/T0/9T
00T §202/10/91
00°ET ST0T/T0/5T
00T S202/10/5T
00'€T ST0Z/TO/MT
00T SZ0Z/T0/vT
00°'€T SZ07/T0/€T
00T SZ0Z/T0/ET
00'ET 5Z0Z/T0/2T
00T S202/10/CT
00'€T SZ0T/T0/TT
00T S20Z/T0/TT
00°€T 520Z/10/0T
5202/10/0T
00'ZT 502/10/60
5202/10/60
00'ZT S20Z/10/80
520/10/80
00'ZT S20/T0/L0
S207/10/20
0071 5202/10/90
S202/10/90
0021 5207/10/50
5207/10/50
00'ZT SZ0Z/T0/00
5202/10/%0
0021 520%/10/€0
S202/10/€0
00'ZT SZ0T/10/20
5202/10/20
00'ZT §202/10/10
S202/10/10

>

DTIME

(MIA) sswn|op

EPEX

Month of January 2025, Source



DRAEU’;

DEMAND RESPONSE FOR EUROPE

DA Sell / purchase curves 22Jan2025

How DR would help to lower peak power prices:
a concrete example of 200, 400, 600 MW in Denmark
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22/01/2025 Price Volume
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200
285,4 4231 1208 k€
244,05 4231 1033 k€
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3
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Post-Iran, these effects are magnified:
too much gas-fired flexibility, setting prices too often

DA power prices in week of
beginning of war in Iran
(€/MWh)
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FINANCIAL TIMES Source Montel Energy « Denmark = D1 grid only; GB = Nordpoot; Ireland = lsem
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Europe’s current options to lower electricity prices...

1. Subsidise consumers / undermine carbon market
2. Change the market design...
3. Scale up cleaner, cheaper sources of flexibility
* Strong focus & reg frameworks on grids and batteries

* DRis needed any way, at a large scale... yet constantly delayed or
underemphasised

... and thus move forward on the energy transition
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Failure to electrify demand at the required speed

Share of electricity in Elec/Gas price ratio
total final energy consumption EU (EHPA goal: 2:1)
(historical vs. REPowerEU goals)

100%
90%
80% -
70% | 61,0%
60% 1
50%
40% A

W1 0w 100w 04 212% 22 B
20% .‘___—L_—-—'"l— A
10% 1

0% T T L} T T T L} ) T T T 1
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

2,8%

== Historical trend == REPowerEU inspired

Source: Eurostal, UK Heal Pump Association (HPA
1 Orga T

nisation of Heat Pump Technology Development (PORT PC)
pump associabon (F\
1 lewes

L FWS)
taxes an

Source: Eurelectric Decarbonisation Speectays includes al

Sources: EHPA,
Eurelectric



Analys'is of Demand-Side Response benefits to the EU power system
Online DR4EU conference - What contribution of Demand Response to European
power markets by 2030? What are the implementation priorities today?

A study commissioned by: D R4E U PA¢
Ad
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There is growing evidence of an urgent need for more flexible capacity in the EU power system
= Price volatility is increasing in the EU power markets

= Power systems security faces growing and more diverse challenges

= Daily flexibility needs are expected to increase materially by 2030

Our study uses a pan EU market model to assess the potential benefits associated with faster EU DSR development to 2030
= We quantify several indicators to assess the benefits of DSR in European markets
» Increased DSR deployment by 2030 would yield substantial benefits for consumers

» Increased DSR deployment by 2030 would reduce wholesale market costs and CAPEX expenditures

Our 2022 study showed the benefits of DSR at times of high energy prices

compasslexecon.com



Price volatility is increasing in the EU power markets

n There is growing evidence of an urgent need for more flexible capacity in the EU power system

Day-Ahead power prices volatility

Power price volatility has increased over the 450 High and
i . 80th percentile .
past few years, driven by: volatile gas
— Gas market tensions 400 prices
— The increasing penetration of renewables 350 Comt_"”ed with Qlthoggh Iov,:’ﬁ r
o . T with low an during the
— Decommissioning of conventional thermal £ 300 nuclear and crisis, price
capacity S hydro volatility
c 250 Tkl . .
= 20th percentile remalps hlgher
= than historically
= 200
E
5 150 =
L

100
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ofolols
0
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2018 2019 2020 2021 2022 2023 2024

Standard deviation @
of prices (EUR/MWh) i
Increase in standard deviation @ 0
of prices since 2018 (%) - 381%)  (1638%

Source: CL analysis, European Wholesale Electricity Price Data sourced from ENTSO-e by Ember LINK
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n There is growing evidence of an urgent need for more flexible capacity in the EU power system

Power systems security faces growing and more diverse challenges

Dunkelflaute event in Germany (10 to 13 December 2024)

The EU power system faces evolving security of
supply challenges that point to a growing lack of
flexibility:

— Dunkelflaute events

— Grid balancing challenges, including curtailment
and congestion losses

— Dispatchable production gap with rising
renewable capacity

— Grid constraints
— Climate change related extreme events impact

Source: CL analysis, Energy Market Price, energy-charts
Abbreviations: DSR ... Demand-side response

compasslexecon.com
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Daily flexibility needs are expected to increase materially by 2030

_ There is growing evidence of an urgent need for more flexible capacity in the EU power system

Max daily variability needs up/down (GW) — 2026 to 2030

= Daily flexibility needs - calculated as the hourly 150
residual demand minus the daily average residual
demand — are projected to increase
substantially in all countries in both directions
between 2026 and 2030. 100

= Similar results appear for other timeframes, esp.
weekly.

(o)
o

Max daily variability needs (GW)

0
-50
-100
\ -103
89%
-150

2026 2030

LK

2026 2030 2026 2030
= | EE
Z S
Max needs: Maximum flexibility need in each direction observed during the year.
Total needs: Total flexibility need in each direction observed over the whole year.
Source: CL analysis, ENTSOE ERAA 2024 Abbreviation: RES ... Renewable energy system, DSR ... Demand-side response Notes: 1. residual
demand is computed as demand minus renewable production including onshore wind, offshore wind and solar

compasslexecon .com
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_ Our study uses a pan EU market model to assess the potential benefits associated with faster EU DSR development to 2030

We model potential benefits associated with faster EU DSR development to 2030

Modelling approach Geographic scope of the model

Our analysis focuses on DSR benefits for the EU wholesale power market in
2030 in four scenarios:

ERAA 2024 - Designed to reflect the expected evolution of the EU power market
by 2030 planned in ERAA 2024 scenario (average market conditions with
expected DSR deployment by 2030)

No DSR growth - Designed to reflect a market situation in which DSR capacity
would not grow by 2030 and serves as a counterfactual of scenario 1 to assess
DSR benefits.

Additional DSR & slower battery growth — Designed to showcase the benefits
of additional DSR relative to ERAA 2024 in a world with a slower battery buildout
than anticipated by ERAA 2024 (50% of the growth between 2026 and 2030).

No DSR growth & slower battery growth - Designed to reflect a market
situation in which DSR would not grow by 2030 and a slower battery buildout and
serves as a counterfactual of scenario 3 to assess DSR benefits.

In the study, we compare scenario 1 to scenario 2 to highlight the benefits of
adding DSR as planned in ERAA 24, and scenario 3 to scenario 4 to highlight the
benefits of adding DSR and account for the risk of a slower battery buildout than
anticipated due to e.g. battery supply chain issues and/or grid connection
bottlenecks.

Simulation:
= Hourly dispatch of generation, hourly cross border flows, hourly power prices
= The model runs on the commercial modelling platform Plexos®

Source: CL Energy
Abbreviations: DSR ... Demand-side response

compasslexecon.com 13



ENTSOE’ s ERAA 2024 adequacy study assumptions on DSR capacity compared

4 _ __ 4% _ 1
_ Our study uses a pan EU market model to assess the potential benefits associated with faster EU DSR development to 2030

Projected DSR capacity in ERAA 2024 and FES 20241

* The latest adequacy study from ENTSOE,
ERAA 2024, assumes an increase in DSR
capacity in Europe by 2030:

- 40.7 GWin EU + GB in 2030
— Compared to 15.6 GW in 2025 20000

» This still only represents a small share of the
estimated potential:

30000

25000

=
< 15000

— For instance, the potential in France or
Germany is estimated >25 GW while ERAA
foresees less than 6GW for France or
Germany.

— In comparison, ERAA 2024 assumes 48 GW of
battery capacity in Germany by 2030, a fourfold
increase from 2004 level

10000
5000 l
0 .
© o
IS I5e)
o <]
« «

— In Spain, the potential is estimated >15 GW
while ERAA2024 foresees 1.1 GW of DSR by
2030.

Source: CL analysis, ENTSOE ERAA 2024, FES 2024, DSR impact assessment study
Notes: including EVA capacity, FES 2024 data for GB

compasslexecon .com
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_ Our study uses a pan EU market model to assess the potential benefits associated with faster EU DSR development to 2030

We quantify several indicators to assess the benefits of DSR in European markets

To evaluate the benefits of DSR in EU power markets, the following metrics were quantified:

N

The impact of adding DSR to EU power markets on the generation mix is assessed via comparing variations in

Generation ; . .

generation by technologies across scenarios.
CO, Emissions Typically displacing more expensive thermal power plants when activated, DSR reduces CO2 emissions.
Energy Not Supplied Decreasing DSR capacity may lead to an increase in energy not supplied.

In a similar fashion as for emissions, due to the activation of DSR during peak price hours displacing more

Top prices drop expensive production units, DSR reduces power prices in these periods.

Wholesale market costs correspond to the cost of supplying the load in EU countries, that is the hourly demand

A DG ELLGECE multiplied by the corresponding hourly power prices. Today’s focus

Net benefits are assessed as follows:
Net benefits = Wholesale costSsensitivicy — Wholesale costsyeference scenario +
DSR TeVeNUESroforence scengrio - DSR TeVeNnUeSqonsitivity

Net benefits for
consumers

Source: Compass Lexecon

Abbreviations: DSR ... Demand-side response

compasslexecon.com 15



Our study uses a pan EU market model to assess the potential benefits associated with faster EU DSR development to 2030

Demand Side Response activation lowers power prices — particularly at peak times

Peak prices and thus average power prices are reduced thanks to DSR. This is the result of displacing more expensive production units out of the

merit order.
Day-ahead market power prices average in 2030 (EUR/MWh real Top 100 day-ahead market power prices average in 2030
2024)
500
market ERAA 2024 no DSR growth Difference 450
DE 87.7 93.6 5.9 400 Decrease in
' N highest power
ES 78.0 78.2 0.2 S 350 prices thanks to
BE 88.7 93.2 45 T 300 DSR
R 83.5 86.1 26 g >0
GB 69.2 69.6 05 = 200
% 150
(NN ]
100
50
0

no DSR ERAA no DSR ERAA no DSR ERAA no DSR ERAA no DSR ERAA
growth 2024 growth 2024 growth 2024 growth 2024 growth 2024

BE DE ES FR GB

Source: Compass Lexecon

compasslexecon.com 16



Our study uses a pan EU market model to assess the potential benefits associated with faster EU DSR development to 2030

Increased DSR deployment by 2030 would yield substantial benefits for

consumers
EU day-ahead market costs reduction in 2030 (billion EUR real 2024) DSR benefits versus costs analysis in 2030" (billion EUR real 2024)
Wholesale market costs — the cost of supplying the load — is decreased if DSR Net benefits for consumers — defined as the cost savings with greater DSR
is further developed by 2030 as DSR lowers market prices. compared to scenarios with less DSR minus the payments to DSR operators — are
estimated above 9 billion euros in 2030 in all scenarios.
_ _ _ The benefits increase to 16.6 bn Euros in scenarios with slower batteries
Scenario ° - e Scenarioe ) 9 buildout: Increased DSR deployment is also an insurance against potential battery
buildout delays.
0,0 20,0
-2,0 Net benefits
< -4,0
3, ) 15,0
QR -60 N
S -80 o Net benefits
bg © 10,0
o« -10,0 4]
) 98 ‘; 16,6
W 12,0 . =
S 14,0 "'é 5,0 9,0
@ -16,0 =
o "o s
-20,0 -18,4
Reduction in -5,0
EU+GB wholesale Scenario !! - g Scenarioe - o
market costs @ ors ODR .
thanks to DSR (%) i
Benefit _to X12 x10
cost ratio

Source: CL Energy Notes: 1. hours with loss of load are valued at the wholesale market price cap of 4000 EUR/MWh, and not at the value of loss load (VOLL) which is typically higher

Key: 0 ERAA 2024 e No DSR Growth e Additional DSR & slower battery growth scenario e No DSR growth & slower battery growth scenario

Abbreviations: DSR ... Demand-side response

compasslexecon.com 17



In a scenario with headwinds for batteries deployment, increased DSR by 2030

- ___ _0__ _ _ ___0_ _0n_ _ _0_ ___ _ _0B__4 _ _ _ 4 — - 1 ASA AR\ __ ___ _ __ "¢ _ ___ _
_ Our study uses a pan EU market model to assess the potential benefits associated with faster EU DSR development to 2030

= The DSR & slower battery growth scenario
considers 35 GW less of batteries by 2030 DSR benefits versus costs analysis in 2030 (billion EUR real 2024)

relative to ERAA 2024 scenario, replaced by a

commensurate amount of DSR. 16
— In this scenario greater DSR reduces » L4
wholesale market costs by 3.8 billion EUR. ’
— Additionally, considering a CAPEX of 170 12
EUR/kW for DSR and 500 EUR/kKW for
batteries, higher DSR deployment and 10
slower battery buildout would reduce § ’
CAPEX expenditures by ¢.11.6 billion EUR. % 08
T 0.
=
o
< 0.6
S 04
0.4
0.2
N
09 -0.1
DR costs for consumers DR benefits for consumers CAPEX savings Overall benefits

Source: CL Energy ~ Key: e Additional DSR & slower battery growth scenario G ERAA 2024

Abbreviations: DSR ... Demand-side response
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Deploying DSR provides many benefits to power markets

Analysis of the benefits of Demand-Side Response in European power markets in 2030

scenario 1 — scenario 2 Scenario 3 — scenario 4
Benefits of developing DSR as Benefits of developing DSR
planned in ERAA 2024 by 2030 beyond ERAA 2024 in a world

DSR benefits Description with less batteries than in ERAA
2024 by 2030

Benefits evaluated for 2030 projection year
+5.8 TWh of DSR production +14.2 TWh of DSR production

Lower thermal generation and By displacing more expensive thermal power plants when activated, DSR ) . } .
associated CO, Emissions reduces production of thermal power plants and associated CO2 emissions. 5.7_T?¥V2h“:tfog|a§fpc;'gc;::tlon 13'8_ ;v:r:w‘:;gisf glg;::tlon
Lower Energy Not Supplied (ENS) When deployed, DSR contributes to decrease ENS and thus improves security 55 GWh of ENS .98 GWh of ENS

of supply
In a similar fashion as for emissions, due to the activation of DSR during peak  Average top 100 hourly prices  Average top 100 hourly prices

PEETEEED (D [EELS [0 525 et [ilED price hours displacing more expensive production units, DSR reduces power across BE, DE, ES FR and GB across BE, DE, ES FR and GB

volatility reduction

prices in these periods, thereby decreasing power price volatility. decrease by 40% decrease by 60%
Average power prices across BE, Average power prices across BE,
Decrease in average power prices Thanks to DSR deployment, average wholesale market prices are decreased DE, ES FR and GB decrease by DE, ES FR and GB decrease by
3% 6%

Wholesale market costs correspond to the cost of supplying the load in EU
Wholesale market cost reduction countries + GB, that is the hourly demand multiplied by the corresponding -9.8 billion EUR real 2024 in 2030
hourly power prices. These are decreased with additional DSR deployment.
Higher DSR deployment decreases power price volatility and thus impacts
downward the risk premia in forwards electricity markets

-18.4 billion EUR real 2024 in
2030

Lower risk premia in forward markets

For instance, in Spain, technical restrictions surged due to RES
penetration and a grid not sized accordingly. The lack of flexibility leads
to curtailment in the grid and high redispatch costs (see slide 35)
“Grid-friendly flexibility, could reduce investment needs related to
distribution grids by EUR 12 bn annually, representing 18 % of the total
investment needs.” (link)

DSR is generally considered a more cost-effective resource for grid
flexibility and peak capacity than building new conventional power
plants, particularly peaking plants.

Lower system management costs A more volatile residual load due to renewable penetration exerts and upward
(balancing, congestion) pressure on balancing costs

Lower transmission and distribution DSR can help reducing investments in infrastructures by reducing the
infrastructure costs dimensioning of the grid.

Demand Side Response investment costs are typically lower than conventional

LECICEED [ CETELE 7 G generators which are CAPEX intensive.

Source: Compass Lexecon

compasslexecon.com 19



The benefits of DST are substantial during periods of high prices
Key findings from our 2022 study on the energy crisis
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Final resulits
Study on the quantification of Demand Response (DR) benefits to electricity suppliers and

consumers thanks to the reduction of wholesale prices in Europe in winter 2022/2023
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Key findings from our study on the 2022 energy crisis

DR4EU has mandated CL Energy to provide an assessment of DR benefits to electricity suppliers and consumers

thanks to the reduction of wholesale prices during one year in Europe

Modelling approach

DR capacity

30 GW
(5% of peak load)

DR volume
10 TWhl/year
(0.3% of annual
demand)

France, GB,
Germany and ltaly
represent more
than half of the
European DR
capacity

compasslexecon.com

A total 30 GW of DR capacity is
considered for the period (July 2022
—June 2023) in Europe, accounting
for 5% of the European peak load.

We simulated a realistic DR
portfolio of activation hours:
capacities are available for various
durations, from a few ten hours to
600 hours per year.

The total volume of DSR amounts
to 10 TWh per calendar year, or
0,3% of EU annual power demand.

The country allocation of DR
capacity is based on existing
studies of pan-European DR
potential and taking into account the
more advanced stage of DR
development in France and GB.

DR benefits for suppliers

4700 M€
(1.4% of power sourcing cost)

DR “costs” for suppliers
1400 M€

Benefits versus costs
+335%

Price cap at around 150 €/ MWh

from an average highest price
reduction of up to -120 €/ MWh

CO, emission reduction
6.7 Mt

Gas saved
1.5 bcm

DR benefits assessment

The considered DR portfolio reduces energy
sourcing costs by approximately 4700 M€ in
Europe between July 2022 and June 2023.

Over the same time horizon, suppliers incur
“costs” to buy DR in the market of 1400 M€, thus
providing market-based revenues for DR.

Market benefits for suppliers, as they save on
their sourcing costs, are 335% of their “cost” as
they buy DR in the market —i.e. 235% net benefit

Thanks to DR participation, price volatility on
European spot markets reduces, i.e. spikes are
avoided and capped at around 150 €/ MWh
thanks to an average reduction of the highest
hourly prices of up to -120 €/ MWh.

In terms of GHG, the 30 GW DR portfolio avoids
6.7 Mt/year of CO, emissions, mostly avoiding
use of natural gas generation (1.5 bcm)
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Key messages

Flexibility needs are increasing substantially in EU power markets — Scaling up and fast-tracking flexible capacity development is critical to
maintain security of supply, support renewable deployment and lower power prices

Over 2026-2030, maximum upward daily flexibility needs are expected to increase by +87% in Germany, + 29% in
France, +48% in GB, +44% in Belgium, +45% in Spain
Demand Side Response has substantial potential, could be deployed quickly and could bring material benefits to EU consumers.

In 2030, net benefits for consumers are >9 billion EUR in all modelled scenarios, with a benefit to cost ratio > 10x

Our study shows that beyond challenges to achieve battery development planned in ERAA2024, higher DSR deployment by 2030 would
both reduce wholesale market costs and CAPEX expenditures

In 2030, a more balanced deployment between DSR and batteries could save ¢.12 billion EUR in CAPEX

Our 2022 study showed that the benefits of DSR are substantial at times of high energy prices / during energy crises

Our study showed that 30 GW of DR capacity (5% of the European peak load) would have brought very substantial

Source: CL Energy benefits over July 2022 — June 2023) in Europe

compasslexecon.com
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Thank you for your attention

COMPASS Fabien Roques

Executive Vice President, Head of

LEXECON Energy practice

Mobile : +33 7 88 37 15 01
Email: froques@compasslexecon.com
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The power market model is set up with assumptions derived from ERAA 2024

Annexes

Key power price driver Sources Optimisation
Demand
H ERAA 2024 B Base demand exogenous

Power demand B Part of the demand is endogenously optimised (EVs,
Heating, cooling, H2)

Supply

RES capacity H ERAA 2024 ] E?S)ogenously optimised based on contract type (FiT vs

Nuclear capacity B ERAA2024 B Dispatch optimised by hourly dispatch model

Thermal capacity B ERAA2024

Storage technologies H ERAA 2024 B Dispatch optimised by hourly dispatch model

DSR B ERAA 2024

Commodity prices

Gas H ERAA 2024 B Fixed setasaninput

Coal ARA CIF H ERAA 2024 B Fixed setasaninput

CO2 EUA B ERAA 2024 B Fixed setasaninput

Interconnections

Interconnection B ERAA 2024 B Fixed setasaninput

Source: CL analysis, ENTSOE ERAA 2024

Abbreviations: DSR ... Demand-side response

compasslexecon.com
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Key modelling assumptions — Generation mix and commodity prices

n Annexes

Demand

= Customer load reaches ¢.3860 TWh in
2030 in all scenarios

Commodities
= Gas prices is set at 22.4 EUR/MWh
= CO2 price is set at 136.4 EUR/MWh

Source: CL Energy

compasslexecon.com

Installed capacity in 2030 EU+GB in the different scenarios (GW)

Additional DSR & slower no DSR growth and slower|

ERAA 2024 no DSR growth

battery growth battery growth

CCGT 172.1 172.1 172.1 172.1
Coal 17.8 17.8 17.8 17.8
DSR 40.7 15.6 75.3 15.6
Hydro Pumped 53.7 53.7 53.7 53.7
storage

Hydro Reservoir 64.3 64.3 64.3 64.3
Hydro Run of river 47.4 47.4 47.4 47.4
Lignite 14.6 14.6 14.6 14.6
Nuclear 101.2 101.2 101.2 101.2
OCGT 38.1 38.1 38.1 38.1
Qil 10.3 10.3 10.3 10.3
Other Non-RES 48.6 48.6 48.6 48.6
Other RES 30.9 30.9 30.9 30.9
Solar 661.2 661.2 661.2 661.2
Steam Gas 10.8 10.8 10.8 10.8
Wind Offshore 124.7 124.7 124.7 124.7
Wind Onshore 380.3 380.3 380.3 380.3
Battery 119.3 119.3 84.4 84.4
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Three different scenarios for Demand-Side Response capacity and activation

IR — _ = _ ____01_4 _ _1
n Annexes

A realistic portfolio of DSR activation hours and
associated capacity was simulated

A total of c.40.7GW of DSR is considered in the ERAA
2024 scenario in 2030".

The no DSR growth scenario considers a total of c.15.6
GW of DSR capacity in 2030 in EU+GB.

The additional DSR growth scenario considers a total of
€.75.3 GW of DSR capacity in 2030 in EU+GB.

The overall capacity is divided into 5 bands, with their
corresponding capacity and maximum number of
activation hours per year: not all capacity can be used
all the time.

The first band is activated up to 25hours of activation
per year at an activation price of 550 EUR/MWh

Remaining bands are activated optimally within the limit
of activation hours per year

Beyond this portfolio, the modelling embeds demand
flexibility on electric vehicles charging, heat pumps and
cooling as well as hydrogen production.

Source: CL analysis, ENTSOE ERAA 2024; 2. link; 3. counterfactual scenario of FES 2024; 4. link p96

Modelled Demand-Side Response potential in EU+GB in 2030

MW

80000

70000

60000

50000

40000

30000

20000

10000

no DSR growth

75284

40694

ERAA 2024 additional DSR growth

band 3 (200h) band 4 (400h) mband5 (600h)

Notes: 1. capacities were adjusted relative to ERAA 2024 for GB (10 GW considered based on FES), Ireland (860 MW considered based on EIRGRID

latest adequacy study) and Poland (1313 MW given latest development in the Polish capacity market)

Abbreviations: DSR ... Demand-side response

compasslexecon.com
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Demand-Side Response is dispatched in the model at times of high residual

- — __ _I
“ Annexes

Hourly DSR dispatch in Germany in 2030

500 150
DSR typically operates at
450 peak residual demand time
400 100
— 350 —
s %
E 300 50 =©
c C
RS g
tw 250 by
2 o©
© ©
@ 200 0 =}
o i
(%] 7]
S 150 &
100 al — - FIw- -50
The different DSR bands
50 are activated based on
‘ H available capacity and
0 potential hours of activation -100
T O O O OO O OO O OO O OO O OO O OO O OO H O O O
O MOV ANOLML AN A0 ANSSONNMO OMOOOVUANOIOLL ANOWL A0 ANSONMO OUMOOOOVANOLWL N LW — 0
AN < O 0D AN OO A N OO T M ONODATANTONODDA NS ONDDA NS ONOTOANSTINNOOANS WM
e A AN AN AN AN ANANOOOOONNN ST T DD NN OO OO OONNNNNNOGOOOW O
I DE - DSR band 5 I DE - DSR band 4 DE - DSR band 3 I DE - DSR band 2 mmm DE - DSR band 1 ——DE - residual demand
Source: CL Energy
Abbreviations: DSR ... Demand-side response
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Assumptions on batteries and DSR capacity deployment by 2030 in the different
Bl oo

= Beyond the scenario with no DSR growth by
2030, an additional scenario was designed to Battery installed capacity in the EU+GB in the different scenarios’
assess the impact of a slower battery buildout
than anticipated on the EU+GB power market.

140

= Qverall, battery installed capacity reaches
c.119 GW in ERAA 2024' and c.84 GW in the
slower battery buildout scenario.

A total of c.40GW of DSR is considered in the
ERAA 2024 scenario in 2030 vs ¢c.119 GW of

batteries or a threefold differencé. 80
6
A
2 l
0

120

100

GW
o

o

o

Battery Battery Battery Battery
ERAA 2024 no DSR growth No DSR growth & slower = additional DSR & slower
battery growth battery growth
2030

Source: CL Energy, ERAA 2024

Notes: 5GW of capacity was considered for France by 2030 in the ERAA2024 scenario, in line with latest trajectories of RTE instead of flat ERAA 2024
value of 470MW

Abbreviations: DSR ... Demand-side response
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Disclaimer

u This presentation has been prepared by FTI France SAS (“FTI”, trading under “Compass Lexecon”) for DR4EU (the “Client”) under the terms of the Client’'s engagement letter with FTI (the “Contract”).

L] This presentation has been prepared solely for the benefit of the Client. No other party than the Client is entitled to rely on this presentation for any purpose whatsoever without the previous consent
from the Client and FTI.

u This presentation may not be supplied to any third parties without FTI’s prior written consent which may be conditional upon any such third party entering into a hold harmless letter with FTI on terms
agreed by FTI. FTI accepts no liability or duty of care to any person (except to the Client under the relevant terms of the Contract) for the content of the presentation. Accordingly, FTI disclaims all
responsibility for the consequences of any person (other than the Client on the above basis) acting or refraining to act in reliance on the presentation or for any decisions made or not made which are
based upon such presentation.

u The presentation contains information obtained or derived from a variety of sources. FTI does not accept any responsibility for verifying or establishing the reliability of those sources or verifying the
information so provided.

L] Nothing in this material constitutes investment, legal, accounting or tax advice, or a representation that any investment or strategy is suitable or appropriate to the recipient’s individual circumstances,
or otherwise constitutes a personal recommendation.

u No representation or warranty of any kind (whether express or implied) is given by FTI to any person (except to the Client under the relevant terms of the Contract) as to the accuracy or completeness
of the presentation.

L] The presentation is based on information available to FTI at the time of writing of the presentation and does not take into account any new information which becomes known to us after the date of the
presentation. We accept no responsibility for updating the presentation or informing any recipient of the presentation of any such new information.

u This presentation and its contents are confidential and may not be copied or reproduced without the prior written consent of FTI.
= All copyright and other proprietary rights in the presentation remain the property of FTIl and all rights are reserved.

© 2025 FTI France SAS. All rights reserved.
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ACER

European Union Agency for the Cooperation
of Energy Regulators

ACER Recommendation
on the Demand Response
Network Code

DR4EU - Compass Lexecon event on
Demand Response

Friday, 27 March 2026
10:00 — 12:00 CEST

This presentation is about the DR NC proposed by ACER to the EC.




ACERE What is it about?

European Union Agency for the Cooperation
of Energy Regulators
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playing field

Set clearer technical rules for

distributed energy resources Enable -‘
‘ demand > d TSOs/DSOs
response po coordination

ACER REPORT ON NEW TASK: participation in : inter/intra

REVISION OF EU GRID
CONNECTION CODES

Connect to the grid new players,
such as electric vehicles, batteries
and heat pumps in a harmonised way
to reduce costs and ensure system stability
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ACERE

European Union Agency for the Cooperation
of Energy Regulators

Which topics does it cover?

Measureme
nts (incl.
DMDs) =

Demand
response

-

@

Aggregati
on
models

@

BRP: balance responsible party

wholesale
markets

for services

|
balancing
congestion
management
voltage
control

DMD: dedicated measurement device

* Prc

Service provider

™
_

qualification

* Product verification

prev——../.__,onDNDPs

Medium-
term

Short-
term

Flexibility
information system

el

» Services needs assessment

A=

&2

* Decision on (non) market-based
procurement

* Flexible connection agreements

* SOs coordinationm
» Market-based
procurement of services

=

DNDPs: distribution network development plans
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ACERHE

European Union Agency for the Cooperation
of Energy Regulators

What does it bring?

®
I_|ﬁ
®®®

Effective participation of small system users in electricity markets

* Clearer requirements to implement aggregation models

* European registry for baselining methodologies

to balancing and market-based procurement of local services

* Product verification or prequalification, if applicable

Transparent process to ensure
can be set up

* Market-based procurement of local services by ; deviation to non-market-based
procurement duly justified

* Clear requirements for the between markets

Ensure overall
* TSO-DSO and DSO-DSO for physical congestion and

voltage control issues
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ACERE L .
gt Ay e g ACER monitoring on DR NC related topics

5_9_5'35 Interaction between national and EU
entsol The aim is to better understand what has already
been implemented and to identify best practices, so
that we are well-prepared when EU methodologies
need to be developed/approved.

ACERER

National
S0s NRA
implement approves .

SOs propose

national
TCMs
2025 2026 2027 2028
Aggregation
. . models and
¢~ Before the implementation of the DR NC, the “\ baselining
monitoring covers the national Market-based
implementation following the European congestion
Regulations (national transposition of the management
Electricity Directive and implementation of EU pre-
ethodologies). ) ACER focus implementation monitoring report qualification
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Thank you for your attention

In case of questions please contact athina.tellidou@acer.europa.eu
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