ERAA Public Webinar: Preliminary Input Data — Call for Evidence

9 March 2022




Today’s Agenda

U Introduction of ERAA 2022
U Data Collection Process
U Insights on ERAA 2022 preliminary data + Q&A

U Conclusion and next steps
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‘ Introduction

Saob,




‘ Background

ERAA is an ENTSO-E legal mandate, which aims to understand how the rapid
changes to our energy system will affect security of supply.

It is a full pan-European monitoring assessment of power system resource
adequacy, based on a state-of-the-art, globally unparalleled probabilistic
analysis looking up to a decade ahead.

Stepwise implementation of the ACER methodology already begun with ERAA
2021, and aims for a full target methodology to be applied as of ERAA 2024.

ERAA 2022 aims to be an effective tool to identify adequacy risks, and includes
an enhanced Economic Viability Assessment, more specific representation of
demand response, and Flow-Based market coupling incorporated in the central
reference scenarios.

By proactively and factually identifying any system adequacy challenges, ERAA
supports decision-makers in ensuring secure, affordable and sustainable energy
to citizens and industries.
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Main assumptions

Fit-for-55 & NECPs

e — Data collected from TSOs comply with the
3t 3 o = | National Energy and Climate Plans (NECPSs)
1= | BELC Pave the way towards Hior-55

Climate

Climate change accounted through
temperature detrending

Interconnection
FlowBased in central scenarios at least for

the CORE region

Net Transfer Capacities
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‘Call for Evidence timeline to ensure a robust basis for ERAA 2022

A Preliminary data Ar 209
ublication -
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EVA and Adequacy Modelling Activities

Preparation, t?St. runs & > Final Runs: Central Scenarios
model building

Results Analysis

09 March 5 April July

>

November
2022
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‘ Data Collection




‘ Data collection process

-DDD

AScenario storyline

APreparation of templates
& guidelines
AData collection launch

Data Collection
Preparation

( Data Collection

ATSO correspondentssubmit
data & projections*

Alnternal webinars to ensure
alignment

*TSOs align with their Member States
to ensure most up -to-date information

---D
s

AAutomated sanity checks

AData visualization - further
insights

Ab Test & mar k eidentiiyo
and resolve infeasibilities

\_ /

Data validation

\_

B\
U

Data Quality

AQualitatively assess the data
AContinuous interactions with TSOs
APublic call -for -evidence

AFinal data package delivery to the
modelling teams

\_ /
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‘ Data Structure

P EC D Generated hourly profiles for
) Hydro, Wind, Solar generation

Provided by external expert

Estimated by TSOs

Demand Profiles

Generation & Storage

P E M M DB Resources Central assumptions based on

(incl. RES) references and best information

Demand-Side Response

Calculated centrally on TSO
guidance

i nni

= RYAVAY NTGs Values /

Assumptions FB« CNEC List

Not part of this Call -for-Evidence.

Registerto ENTSGE6s upcoming webinar

on OPrinciples and Assumptionsodo, 17
March.

k / (1) Pan-European Climate Database

(2) Pan-European Market Modelling Data Base
*ERAA scenarios are published by ENTSO -E, see (3) Net Transfer Capacities ents 0@ 9
ERAA Downloads | ERAA 2021 by ENTSB(entsoe.eu) (4) How -Based



https://www.entsoe.eu/outlooks/eraa/eraa-downloads/

‘ Insights on ERAA 2022 preliminary data




Data Assumptions and Introduction

Call for evidence on preliminary dataset, still
subject to partial updates or changes

Dataset constituted by TSOs data prior to the
Economic Viability Assessment

Data available for the pivotal years of ERAA
2022: 2024, 2025, 2027, 2030

Installed Capacity reported prior to unit- or
technology-specific derating

Electrolysers, Batteries & DSR reported
Include only explicit capacity on the market

entso@ u



‘ERAA 2022 Capacity evolution: overall mix

Generation Mix [GW]*
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Electrolyser
m Batteries Injection
m Demand Side Response
m Others non-RES
Others RES
H Biofuel
Solar Thermal
Solar Photovoltaic
m Wind Offshore
Wind Onshore
m Hydro - Closed Loop Turb
m Hydro - Open Loop Turb
m Hydro - Reservoir
m Hydro - Run of River
m Hydro - Pondage
m Oil
m Hard Coal
| Lignite
Gas
Nuclear

A Steady increase of generation capacity over the horizon
A Renewablesincrease their share in the total mix up to more than 50% in 2030
A Consistent growth of flexibility (Electrolysers, Batteries and DSR)

Mix - Evolution

0% 25% 50% 75% 100%

2024

2025

2027

2030

B THERMAL mRES mHYDRO © FLEXIBILITY

*Data aggregated for the whole perimeter (EU 27 + 10)
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‘ERAA 2022 Capacity evolution: focus on Thermal capacity

Thermal - Evolution [GW]*
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m Hard Coal

H Lignite

m Gas

Nuclear

A Thermal capacity is almost steady up to 2027, with a faster decrease up to 2030
A Gasas primary fossil source partially replacing coal and lignite
A New nuclear capacity compensate its phase-out in some of the member states

*Data aggregated for the whole perimeter (EU 27 + 10)
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‘ERAA 2022 Capacity evolution: focus on Hydro

Hydro - Evolution[GW]*
2024 2025 2027 2030 Hydro - Closed Loop Pump
300 275 :
253 255 _ 264 s Hydro - Open Loop P
250 ydro - Open Loop Fump
200 m Hydro - Closed Loop Turb
150
m Hydro - Open Loop Turb Hydro Storage - Evolution
100 [TWh]
m Hydro - Reservoir - 100 200 300
50
i m Hydro - Run of River
(50) m Hydro - Pondage
(48) (48) (53) (57)
a0 207 |
A Mild linear increase in hydro reservoir capacity, with only minor increase in storage size
A New hydropower includes higher pumping capacity
A Runof River and Pondage capacity stays steady as almost the full potential has been exploited
entso@
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‘ERAA 2022 Capacity evolution: focus on Renewables

Renewables - Evolution [GW]*

1200 Others RES
971
1000 m Biofuel
800 767
Solar Thermal
645
584
600
Solar Photovoltaic
. _ m Wind Offshore
200
Wind Onshore
2024 2025 2027 2030

A Almost doubled total RES capacity over the horizon
A Highest growth driven by solar PV and onshore wind
A 2027to 2030 experience the highest expansion with more than 200 GWof new capacity

entso@ 1
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‘ERAA 2022 Capacity evolution: focus on Flexibility

Flexibility - Evolution [GW]*
140
124
Electrolyser
120
100
80 7 o
= Batteries Injection Battery Size - Evolution
50 [GWH
>0 30 60 90 120
43
40 2004 [
20 m Demand Side Response
2005 [
2024 2025 2027 2030 2027 [
A Exponential trend with tripled capacity over the horizon
A Main drivers are batteries and electrolysers
A DSR shows rather linear development
entso@
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ERAA 2022 Capacity evolution: by technology

Capacity Evolution 2024 - 2030 [GW]* m Demand Side Response

m Biofuel
m Others non-RES
(2.41) B 16.90 Others RES
(1.90) Solar Photovoltaic
3.17 Solar Thermal
6.74 199.50 m Wind Offshore
D 585 Wind Onshore
103.80 m Batteries Injection
31.53 m Hydro - Closed Loop Turb
5 86 m Hydro - Open Loop Turb
7.41 m Hydro - Reservoir
2.19 ® Hydro - Run of River
0.15 H Hydro - Pondage
. = FuelCell
3.78) 1 3286 Electrolyser

(4.88 m Oil
(12.29) i Gas
(52412)1) m Hard Coal
H Lignite

Nuclear

(50) - 50 100 150 200 250

A Solar PVas the highest contributor, followed by onshore wind
A Important increase of flexibility, especially electrolysers (first time included in the ERAA model)
A Decreaseof thermal capacity, especially solid fossil fuels

*Data aggregated for the whole perimeter (EU 27 + 10)
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ERAA 2022 Capacity evolution: comparison with ERAA 2021

2.14
(2.82)
| 0.49
(6.10)
! 094
(2.61)
(4.35)
I s.00
1.43) B
2.71
(11.14)
(3.18) l
(2.07)
(20) (10) - 10

2025: ERAA 2022 - ERAA 2021 [GW]*

39.41

24.47

20 30 40

50

m Demand Side Response
m Biofuel
m Others non-RES

Others RES

Solar Photovoltaic

Solar Thermal
m Wind Offshore

Wind Onshore
m Batteries Injection
m Hydro - Closed Loop Turb
H Hydro - Open Loop Turb
m Hydro - Reservoir
H Hydro - ROR & Pondage
m Oil

Gas
m Hard Coal
| Lignite

Nuclear

A Higher total capacity in 2025 compared to ERAA 2021 fre-EVA)data
A Main contributor are RES,especially solar PV
A Higher available gas capacity, although offset by solid fossil fuels and other non -RES

*Data aggregated for the whole perimeter (EU 27 + 10)

Hectrolyser capacity excluded as not accounted in ERAA 2021; Rurof River and Pondage capacity merged in compliance with ERAA 2021data collection
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ERAA 2022 Capacity evolution: comparison with ERAA 2021

2030: ERAA 2022 - ERAA 2021 [GW]* m Demand Side Response

m Biofuel
- 4,01 m Others non-RES
Others RES
0.90 Solar Photovoltaic

(2.78)
(10.25)

61.93 Solar Thermal
0.17) ® Wind Offshore

P 13.19 Wind Onshore

12.00 _ o
I 1.62 = Batteries Injection

(4.47) m Hydro - Closed Loop Turb

(2.02) m Hydro - Open Loop Turb
8.75 m Hydro - Reservoir

37.84

‘ 0.09 H Hydro - ROR & Pondage

16.34 m Oil

(4.66) Gas
(2.35)

m Hard Coal
(4.04)

H Lignite

(20)  (10) - 10 20 30 40 50 60 70 Nuclear

A Higher total capacity in 2030 compared to ERAA 2021 fre-EVA)data
A Main contributor are RES,especially solar PV, as well as higher hydropower expansion
A Higher available gas capacity, although offset by solid fossil fuels and other non -RES

*Data aggregated for the whole perimeter (EU 27 + 10)
Hectrolyser capacity excluded as not accounted in ERAA 2021; Rurof River and Pondage capacity merged in compliance with ERAA 2021data collection

entso@

19



ERAA 2022 Capacity evolution: path to FIT for 55 MIX Scenario

2025: ERAA 2022 - FIT for 55 MIX [GW]*
Others RES & Biofuel
(21.92)
m Others non-RES
Solar (PV + Thermal)
9.03
® Wind Offshore
.75) [
(45.42) Wind Onshore
19.43 W Hydro - Reservoir (All)
3.19 W Hydro - ROR &
' Pondage
(10.21) - m Oil (Petr. Products)
(1.48) Gas
(32.96) _ m Solid Fossil Fuels
(14.16) Nuclear
(60) (40) (20) - 20 40 60

A Lower total capacity in 2025 compared to FIT for 55 MIXdata
A Lower RES expected, especially wind onshore and other RES, partially offset by hydropower
A Lower thermal, although offset by the other non -RES category

20
*Data aggregated for EU 27 member states only; aggregation per fuel and technology type follows at best the data available for FF55 MIX  scenario ents 0@
*The FI'T for 55 MI X is one of the EU policy scenarios topxkageve as a tool for the i mpa



‘ERAA 2022 Capacity evolution: path to FIT for 55 MIX Scenario

2030: ERAA 2022 - FIT for 55 MIX [GW]*

(26.56)
Others RES & Biofuel
_ 34.90 m Others non-RES
9.79 Solar (PV + Thermal)
Hm Wind Offshore
Wind Onshore
W Hydro - Reservoir (All)
W Hydro - ROR & Pondage

| Oil (Petr. Products)
Gas

(74.94)
29.38

m Solid Fossil Fuels

Nuclear

(100)  (80) (60) (40) (20) - 20 40 60

A Lower total capacity in 2030 compared to FIT for 55 MIXdata
A Lower RES expected, especially wind onshore and other RES, partially offset by hydropower
A Lower thermal, although offset by the other non -RES category

*Data aggregated for EU 27 member states only; aggregation per fuel and technology type follows at best the data available for FF55 MIX  scenario
*The FIT for 55 MIXisone ofthe EUp ol i cy scenarios to serve as a tool for the i mpact
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‘ERAA 2022 Demand Evolution: Annual Demand
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m Average

B Max

2025 2027 2030

A Annual demand increases steadily from 2024 to 2030
A Similar trend for both average and peak
A Trends driven by the electrification of the power system (EVs, Heat Pumps etc.)

*Data aggregated for the whole perimeter (EU 27 + 10)

Average and maximum annual
demand levels over the 35 climate
scenarios used in ERAA2022 (i.e.
35 climate years).
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‘ERAA 2022 Demand Evolution: comparison with ERAA 2021
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EERAA 2021
m ERAA 2022

2030

A Higher annual demand projections for both target years
A Mainly driven by Central Western EU countries

*Data aggregated for the whole perimeter (EU 27 + 10)

Average annual demand levels over
the 35 climate scenarios used in
ERAA 2022 (i.e. 35 climate
years).
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‘ERAA 2022 Demand Evolution: path to FIT for 55 MIX Scenario
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| Fit for 55 MIX

m Average Demand
ERAA 2022

2025 2030

A Average annual demand is projected higher in ERAA 2022 compared to

FIT for 55 MIX data

2030

A Similar levels of demand increase in both datasets from year 2025 to

*Data aggregated for EU 27 member states only
MI X is one of the EU policy scenarios typackage.ve as a tool for the

*The

FI'T

for

55

Average annual demand levels over
the 35 climate scenarios used in
ERAA 2022 (i.e. 35 climate
years).
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‘ Conclusion and next steps




‘

c1ovVId \

ome Find Activities

e

ce on Preliminary Input D!

Give us your views

yverview Online Survey >

fith the integration of Europe’s electricity markets, \arge-sc

ypacity integration and shifting demand patterns on the path to European
imate neutrality goals, resource adequacy will be in the spotlight for coming
acades. Following the release of ERAA 2021in November 2021, ENTSO-Eis
-eparing the second edition of this annual product, i.c. ERAA 2022. ENTSO-E
\dits TSO members are continuously striving t0 enhance cach ERAA edition
ith the feedback received bY stakeholders. to ensure 3 swift and efficient
1plcmcntaﬁon. The stepwise approach endorsed by ACER on 2 October

720 is the pasis for the evolution and imp\cmcn(aﬁon of ERAA. In line with
e methodologY and the agreed mplcmcntaﬁon approach. ENTSO-E plans

i a full implcmcntation by end 2023, namely with ERAA 2024 which will

art in Autumn 20231

C i
7aCIiI Ofrc:]r I_Ewdence by 5 April 2022
ains to provide your feedback

Related

@ Prelimi
reliminary ERAA 2022 Demand Data
set

@ Prelimin
ary ERAA 2022 PEMMDE National Estimat:
mates

Download the data package

taPEMMDB
Da
@ Preliminary ERAA 2022 list of CNECs TranSfer CaDaCItlengECS tfa:)emand

@ Prelimin,
ary ERAA 2022 Net Transfer Capaciti
olicy developments pacities

@ Prelimi
reliminary ERAA 2022 Climate Data
a

Ae ongoing negotiations on the EU's Fit for 55 Package will lead to changes in
Jrope’s climate and energy objectives for 2030 that will need to be
anslated to national assumptions in each National Energy and Climate Plan
{ECP). The ERAA builds on pottom-up data collection by TSOs that reflects
test NECPs and most recent national ambitions and proiections. It also

Jilds on input data from the wider stakeholder community. striving 0 reflect

\e latest/ best-availab\c national and Europcan-widc data reflecting the
Tergy transition in Europe.
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https://consultations.entsoe.eu/system-development/eraa2022-call-for-evidence-preliminary-data-inputs/
https://eepublicdownloads.azureedge.net/clean-documents/sdc-documents/ERAA/2022/PECD.zip
https://eepublicdownloads.azureedge.net/clean-documents/sdc-documents/ERAA/2022/ERAA%202022%20PEMMDB%20National%20Estimates_preliminary_release.xlsx
https://eepublicdownloads.azureedge.net/clean-documents/sdc-documents/ERAA/2022/Demand.zip
https://eepublicdownloads.azureedge.net/clean-documents/sdc-documents/ERAA/2022/Transfer%20Capacities.zip
https://eepublicdownloads.azureedge.net/clean-documents/sdc-documents/ERAA/2022/CNEC%20list/CNEC_preliminary_release_Definition_Merged.xlsx

‘Don’t forget to join us for the next public webinars & workshops

A Webinar on
Preliminary input
data ERAA 2022
A call for Evidence Publication
I window opening
I Workshop on Webinar on
OERAA 2022 Principles OERAA 2022 .
I and Assumptions 6 Methodological Insights 6 A Webinar on ERAA
| 2022 results
l | | A Launching ERAA
I | | 2022 consultation
| | I
| I |
I I I
| | I
| | l >
09 March November
17 March May 2022
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Thank you for your attention

®

Cooperation Coordination
Planning, cooperation and targeted measures Adequacy issues deeply interlinked;
are key for a secure electricity system. regional coordination is crucial.

Visit www.entsoe.eu/outlooks/eraa for more information on the ERAAs, the interactive data visuals, past and future
stakeholder interactions

Subscribe to the ENTSO-E newsletter on www.entsoe.eu

GET THE MOST POWERFUL NEWSLETTER IN BRUSSELS Your emall m
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http://www.entsoe.eu/outlooks/eraa
http://www.entsoe.eu/

