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Public Consultation Package, 16" of June B 14" of July, includes following documents:

Draft 2026 TYNDP Scenarios Input Data and Methodologies

for Public Consultation

1. TSOs' data reflecting NECPs and national and EU policies -
provided for informational purposes, including :

i. ETM Dashboards illustrating energy demand breakdowns by carrier and sector
ii. ETM Links including country and sector specific energy demand inputs
iil. SMR and pyrolysis capacities
iv. PEMMDE 2.5. illustrating electricity generation and flexibility capacities
v. Additional Data Collection supplementary supply and demand datasets

2. Draft Supply assumptions:

i. Commaodity Prices

ii. H2 and ammonia import potentials
iil. Import prices for synthetic fuels
iv. Technology costs

DOWNLOAD DRAFT 2026 TYNDP SCENARIOS COMSULTATION PACKAGE
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3. Draft Market Modelling methodologies — including
relevant assumptions

4. Draft Target Compliance and Gap filling methodologies
5. Draft carbon budget methodology

6. Draft Scenarios Grid methodology

7. Draft Scenario weather year selection methodology

8. Scenarios Innovation Roadmap

TYNDP Scenarios Innovation Roadmap

TYNDP //

Innovation
Roadmap
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A separate consultation for TYNDP 2026 Scenarios Economic Variants Development Methodology

ENTSOE and ENTSOGnvite all interested stakeholders to take part in the public consultation on the Draft 2026
TYNDPE # 1J U ¢ Eceni¥nicé ¢ | R mélhmdology from 01t JulyT 29t July

Important note:

Thisis a separate consultationrunning in parallel to the ongoing public consultationon the input data and other
methodologieson the Draft 2026 TYNDPScenarioswhich is open from 16 Juneuntil 14 July ENTSO@GNnd ENTSEE
welcomestakeholdersinput on both consultationsaccessibleiathe
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https://consultations.entsoe.eu/
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Agenda b Morning Session

Topic Time

Welcome

Introduction- Purpose of the workshog Agenda overview 10:35-10:40

TYNDP 2026 Scenarios: Points of view by key stakeholders

10:4011:10
TYNDP 2026 Scenarios Overview
Stakeholder Engagement 11:10-11:20
Scenarios Framework & Targets
TYNDP 2026 Scenario Demand & Supply Figures
A5SYlI YR FTA3IdzZNBa 6mp QU
A{dzLlLJt & FAIdzNBa O6HnQU 11:20-12:05
C2tft26SR o0& vg! aSaairzy owmn
TYNDP 2026 Scenario Methodologies
Aal Nl Si Y2RStftAy3d YSiK2R2f23ASa
A{OSYIFINA2 3ANAR YSiUK2R2f 238 6pQO
Al tAYFGS @SIFENJ aSt SOGA2y YSiKARWB-ARES @
Al Nb2y 0dzRISG YSGiK2R2f 238 0pQoO
C2tfft26SR 06& vg! &aSaaizy owmn

ENNOH involvement in the scenario building process 12:55-13:00

LUNCH BREAK 13:00-14 :00
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Speaker TBC

YI OLISNI ASNRY&ai1iAx 9b¢{hDZ
Roberto Francia, ENTSOG, Manager Regulatory Affairs

{&alSY-Corledas t

Maciej GRZESZCZYK, The European Commission, DG ENER
Stefano ASTORRI, ACER
Andrzej Ceglarz, SRGamvenor & Joni Karjalainen, SRG-1Vidad

Kristy Louise Rhades, ENTESCstakeholder Engagement Specialist
Nalan Buyuk, ENTSE) TYNDP Scenarios Project Manager

Eduardo Hermes, ENTE)WGSB Toolchain Team Lead
Daniele Ceccarelli, SNAM, WGSB Toolchain Tedredtio
Pedro Sanchez, ENTEOWGSB Supply Teami@&ad

Mattia Carboni, SNAM, WGSB Deamand Tdaam Member

0 H n QDante Powell, ENTSOG, WGSB Innovation Team Lead

Martin Klein, 50Hertz, WGSB Market Modelling Team
Rodri@a)Barbosa, ENTEDLong Term Planning Manager
Andriy Vovk, ENTSE) Planning Study Team

Mads Boesen, ENTSOG, WGSB Supply Team Lead

Alexander Kattlitz, ENNOH
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Agenda b Afternoon Session

Topic Time
Introduction to Economic Variants 14.00¢ 14.05
TYNDP 2026 Scenarios Economic Variants Methodology 14:05¢ 14.35

A Presentation on high level principles, key assumptions, parameters
and first outcomes

C2tft26SR o0& vg! aSaairzy omnQo
TYNDP 2026 Scenarios Economic Variants discussion 14:35¢ 15:25
Next steps and conclusion 15:25¢ 15.30

Date

Speaker TBC

Aisling Wall, ENTSOG, TYNDP Scenarios Project Manager

Nalan Buyuk, ENTSE) TYNDP Scenarios Project Manager

Eduardo Hermes, ENTE)DWGSB Toolchain Team Lead

JeanMarc DebarnotENTSEE, WGSB Supply & Demand Team Member
Pedro Sanchez, ENTEOWGSB Supply Teaml@&ad

Moderated by Bram Claeys, SRG Vice Convenor

Aisling Wall, ENTSOG, TYNDP Scenarios Project Manager
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TYNDP 2026 Scenarios:
Points of view by key stakeholders

GRZESZCZYK Maciej, The European Commission, DG ENER
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Setting the scene for the
2026 scenarios

Maciej Grzeszczyk, ENER C4

TYNDP 2026 Scenarios Public Workshop
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What is legally required

Article 12 of the TENE regulation:

AENTSO-E and ENTSOG develop joint scenarios that ar
2030 energy and climate targets, including the energy efficiency first principle, and its 2050
climate neutrality objective.

A Requirements:

A consider the latest available Commission scenarios and, when relevant, National Energy and Climate
Plans (NECPs);

A include a long-term perspective until 2050 and include intermediate steps as appropriate;

A follow the ACER framework guidelines which established criteria for a transparent, non-discriminatory and
robust development of scenarios;

A involve external stakeholders to participate in the development process;
A input and output data published in a sufficiently clear and accurate form.

A Verification:
A Possible opinion of the European Scientific Advisory Board and Member States;
A Opinion by ACER;
A European Commi ssionds decision on approval
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What Is expected

A Application of the ACER framework guidelines;
A Follow-up of the SRG recommendations;

A Reflection of the opinions including European Scientific Advisory Board on Climate Change (if
provided);

A Scenarios fit for purpose:

A NT+ to become a full-fledged central scenario;

A Coherent variants i understandable rationale behind the parameters used in economic
variants;

A Flexibility and sensitivities to reflect the uncertainties and dynamic environment;

A Robust analysis of 2035 and 2040 time-horizon;

A Scenarios that could and are used in the subsequent deliverables of the TYNDP and beyond
A clear definition of the indicators and indication of data sources;

A proper explanation of the methodology;
A aggregates at country level.
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decision

A Better planned and more timely development of the ——
scenario report;

A Streamlined data collection ensuring compliance with
the NECPs and the latest national data;

A Clear and extensive explanation in the report how
compliance with the framework guidelines and the
requirements of the TEN-E Regulation is ensured,;

RIS

A Better alignment of the indicators with the Eurostat
definitions, in particular regarding the renewable energy
and energy efficiency indicators;

A Clear and robust calculation of the estimated GHG
emissions to ensure higher credibility of the results and
targetso compliance. \
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Fill in copyright information.

Thank you
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Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of
elements that are not owned by the EU, permission may need to be sought directly from the respective right holders.
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ACER

European Union Agency for the Cooperation

Setting expectations
for TYNDP 2026 joint
scenarios

Stefano Astorri T Policy Officer, Energy System Needs

ENTSO-E & ENTSOG public hybrid workshop on 2026
TYNDP Scenarios




What iIs ACER role in TYNDP scenarios?

ACER issues Scenario Framework Guidelines (SFGs)

ENTSO-E & ENTSOG develop scenarios, following ACER SFGs

ACER issues an Opinion on the compliance with ACER SFGs




ACERE ACER Scenario Framework Guidelines

of Energy Regulators

@) A timely scenario-preparation process

)Robust Nndbj) genhobvecenari os

(f...) Transparent, inclusive and streamlined development process
TN

@ A process for stakeholder scrutiny

@) A quick-update process

% ACER Scenario Framework Guidelines



https://www.acer.europa.eu/sites/default/files/documents/Official_documents/Acts_of_the_Agency/Framework_Guidelines/Framework%20Guidelines/FG_For_Joint_TYNDP_Scenarios.pdf

Setting expectations for TYNDP 2026 scenarios

D@ Keep applying ACER Framework Guidelines

Work on a timely delivery of scenarios
@ Get the central scenario right

OPNG),
=== Ensure transparency and stakeholder engagement

CHD Variants to be contrasted & driven by common sense



Thank you.

The contents of this document do not necessarily reflect the position or opinion of the Agency.

ACER

European Union Agency for the Cooperation  info@acer.europa.eu y @eu_acer
of Energy Regulators {3 acer.europa.eu M3 linkedin.com/company/EU-ACER/



https://www.acer.europa.eu/
https://twitter.com/EU_ACER
https://si.linkedin.com/company/eu-acer
mailto:info@acer.europa.eu
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TYNDP 2026 Scenarios:
Points of view by key stakeholders

Andrzej Ceglarz, SRG ceconvenor
Joni Karjalainen, SRG WG 1 lead
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STAKEHOLDER REFERENCE GROUP

FOR THE TYNDP SCENARIOS
____A_ndrzej Ceglarz & Joni Karjalaine
~—— w.i,o- orkshop on-the-draft input data and-me (;dalog' f 2026 TYNDP Scenarios

4t July 2025
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What is the SRG?

Stems from the ACER Scenari o Guidelines (Jan
appropriately consulted and have the opportur

A Formally established in Autumn 2023, following the application process
A Co-creation of Terms of Reference (TOR)

1. Ti mel vy, l ndependent, expert 1 nput to the E
A Scrutiny of inputs, assumptions and modelling methodologies
A Informed and balanced view, reflecting majority and minority views

2. Co-creation of stakeholder engagement plans (published by the ENTSOS)

Evaluation of the scenario-development process and recommendations for
Improvements of the next cycle



Members and structures of SRG

SRG Members (currently 27 Members) Organisational set -up
A EU DSO Entity A Demand-response
A Associations involved in  oPerators Working Group 1: Process overview

High-level observations, scenario storylines &

the electricity market A Supply-side operators modelling methodologies, innovation roadmap

A Associations involved in A Organisations involved

the gas market in energy efficiency Working Group 2: Demand & Transport
| | _ Residential residential.
A Heating and cooling solutions (iﬁ;l.d;r;giari}izggorr?)&dentla, industry and transport
stakeholders A Energy consumer org.
A CcCs and ccu A Civil society reps Working Group 3: Supply & flexibility
stakeholders L Hydrogen, alternative fuels, power generation,
A Other organisations flexibility, storage, commodity prices, grids
A Independent A Independent experts
aggregators Working Group 4: Carbon

Carbon dioxide removals, GHG emissions and
carbon budget

SRG Observers: ENTSOs, EC, ACER, ESABCC

See list: https://www.entsos-tyndp-scenarios.eu/stakeholder-involvement/



SRGOS recommendati ons

Feb G&RAdelivered 36 recommendations tothe ENTSOs
building on the preliminary scenario results.

No. of
recommen -

dations

Quality of provided files and visualisation 2-5
Comparability with European Commi ¢ 6-7
Transparency and availability of modelling assumptions and methodologies 8

Accessibility 9
m Modelling approach 1-12
Demand 13-21
m Hydrogen 22-26
mWind energy 27

Electricity production 28
Demand response 29-30

Batteries and EV’'s 31-32
- District heating 33-34

-COZ supply 35

-PEMDB (Pan-European Modelling Database) 36

f or the

12 recommendations in
regards to the 2024 results
recognised in the Scenarios
Report

ANNEX3 //




SRGOS I nvol vement Il N t he

SRG publishes its 36 recommendations on the 2024 TYNDP draft scenarios with

Feb 2024 most points relevant for the 2026 and future cycles
Spring 2024 SRG began to work on the 2026 TYNDP scenarios
A Weekly coordination meetings with the entire SRG
A ~ Biweekly meetings of Working Groups with compilation of summary documents
A Dedicated thematic workshops (e.g., Scenarios Framework or Innovation Roadmap)
July 2024 Official kick -off of the 2026 TYNDP cycle

Sept 2024 SRG publishes its recommendations to the Stakeholder Engagement Plan




SRG Recommendations on Stakeholder Engagement

Define overall aims and objectives  as well as specific
aims and objectives per stakeholder group for
Stakeholder Engagement

Specify formats of stakeholder engagement and
feedback collection, and differentiate when the SRG,
and when other stakeholders are involved

Differentiate stakeholder engagement types:
informative, consultative, co-creative or joint activity

Encourage a diversity of views to be collected at Public
Workshops and at other key moments of the scenario
cycle

Explain and specify how collected stakeholder input
will inform operative work

Include in the Innovation Roadmap, what innovations
exactly were considered and included in the TYNDP
2024 cycle to look for potential synergies and follow ups

Involve the SRG to assist the ENTSOs in taking a
decision on the Innovation Roadmap

Agree on a cut -off date to the TYNDP 2026 scenario-
building aimed at the inclusion of different policies
(NECPs, 2040 climate target etc.), datasets etc. in the
cycle




Further SRG input on 2026 TYNDP so far (1)

A ENTSOs presented different options on how to deal with the economic variants, with
subsequent discussions with the SRG (started May 2024)

A SRG input to the Innovation Roadmap

A Ongoing development of the SRG opinion on the economic variants, the Gap Filling
Methodology and the Innovation Roadmap (forthcoming)

A Workshop on EV modelling, with recommendations for improvement (May 2024)
A Workshop on ETM, with suggested data updates and changes (H2 2024)

A Workshop on modelling of demand from heat-pumps, including heating technology
shares, COP calculations and load profiles for the demand forecasting tool (Feb 2025)

A Benchmarking demand projections in the TYNDP scenarios (ongoing)



Further SRG input on 2026 TYNDP so far (2)

A Recommendation on the commaodity prices for the TYNDP 2026 to be based on the
European Commission (EC WAM) prices, as opposed to those from the IEA (IEA APS)

A Suggestions to improve the consultation materials about H2 regarding price formation,
import versus domestic production and allocation across end-use sectors.

A Discussions on flexibility of heat pumps (ongoing)

A Discussions on carbon budget methodology for 2026 scenarios (ongoing)



Summary

Intense, fruitful and constructive collaboration with ENTSOs and with the organisations,
that the SRGOSs mandate comes from (ACER & E

of the SRGOs work I mproving the

The SRG functioning confirms the importance of participatory approaches within the
TYNDP process




Outlook: observations and insights

Stakeholder scrutiny (incl. SRG and ESABCC) & inputs improving the quality of the
process, what leads to increasing mutual trust, accountability and compliance

Recognition of responsiveness & the efforts to improve efficiency (e.g., participation of
the WGSB in SRG meetings), but shortcoming related to the timing and delays

A need to discuss the embeddedness and adaptability of the TYNDP scenario process in
view of ongoing developments (e.g., climate change or geopolitical tensions on one hand
& policy developments, such as European Grids Package on the other)




STAKEHOLDER REFERENCE GROUP

Thank you!



TYNDP 2026 Scenario =

Stakeholder Engagement

Kristy Louise Rhades, ENTSGE, Stakeholder Engagement Specialist
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Targeted stakeholder reach-out

ACER, European Commission,
Stakeholder Reference Group, European
Scientific Advisory Board on Climate
Change.

SRGcommitment
Weekly meetings, 10+ workshops,
workshop on economic variants, data

. discussions.
Scenarios . .
Public consultation process
engagement 16 June D 14 July: Draft Scenariosdata &
Strategy methodologies.

1 D29 July: Draft economic variants.

Complementary workshops

6 March: TYNDP 2026 Scenariosupdate
webinar.

23 June: SRG workshop on economic
variants.

4 July: Public workshop draft Scenarios
data, methodologies, economic variants.
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Scenarios Framework & Targets

Nalan Buyuk, ENTSQE, TYNDP Scenarios Project Manager
10 minutes
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TYNDP 2026 Scenarios Framework

Higher economic growth

V Higher GDP (higher than NECPSs)
V Higher sectorial activity
V More purchasing appetite / more willingness to spend
V More focus on innovation & risky investments
V More focus on sustainability, lorterm view for
investment/purchasing decision
National Trends+
Scenarios ,
NECPs A :
MS & EU policies : . Central scenario (National Trends+) reflecting latest
EC Scenario ‘ E updated NECPs, national and EU policies
‘ Lower economic growth
2024 2026 2030 2035 2040 2050 Lower GDP (lower thgn NE_C_PS, close to 0 growth)
Moderate/less sectorial activity
Shortterm  Mid-term  Long-term Verylong-term Moderate/Less purchasing / spending possibilities

Less focus on innovation & more business as usual
More focus on cost and affordability hert-term view for
investment/purchasing decision

< <K <K<K

Economy variants scenarios
V Not a standalone product4 stress test of central scenario
V Deviates from the NT+ scenario in a balanced way
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Targets checking strategy for TYNDP 2026 scenarios

A TEN-E requires all scenarios to be aligned* with:

the energy efficiency first principle

wi t h t h 030targets fobemergy and climate objective and

its 2050 climate neutrality objective

And shall e.g., be the latest available Commission scenarios, as well as, when relevant, the NECPs

To To To T

According to the ACER guideline, Scenario Report should justify how scenarios are aligned with targets.
Upon ACER and Scientific Board opinions, the EC will confirm scenarios or request for amend.

There are no specific targets for 2035 and 2040*. For 2050 only a climate neutrality target check. Therefore,
targets justification has to be performed only on NT+2030 and NT+ e.g., horizon (climate neutrality)

o T T I

Condition for 2035 and 2040 scenario: no overshoot of 2030 targets (e.g., regarding energy efficiency
principle)

* The cut-off date for policy updates was 24" December 2024.
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TYNDP 2026 Scenarios- targets

REDIII/EED

Collection of possible targets
for TYNDP scenarios

| idatve arges

TYNDP scenarios
R2YV Ol KI &9

with these targets

entso entso
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Mandatory targets

_TYNDP scenarios
Qriist dalingtywith

these targets

Mandatory targets for TYNDP 2026 scenarios

GHG reduction targets

A 55% GHG reduction in 2030 compared to 1990 leyelscy
A 2050 carbon neutrality )
Renewable energy target

A EUlevel target of 42,5% of energy from renewable sources
the overall energy mix by 203@ourcy

Energy consumption targets
A EU final energy max = 763 Mt@eurco
A EU primary energy max 892,5Mtoe (source)

Non-binding offshore targets of the Member states

A Lower ranges are considered as minimum capacities(9

5 1N



https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L_202302413
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L_202302413
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L_202302413
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023L1791
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023L1791
https://energy.ec.europa.eu/news/member-states-agree-new-ambition-expanding-offshore-renewable-energy-2024-12-18_en

Target checking process

Mandatory targets Energy ConsumptiOn tarQEtS

A Reduction of final energy demand, TYNDP 2024
scenario methodologyplease see AnneX! |INH

Scenario
complies
with
target?

Publish in
scenario
report

Renewable energy targed Gap filling
methodology for energy consumption targets will
also ensure gap filling for this target

A adblogy GHG reduction target#y, Adaption of the carbon
budget methodologyl(Jt S | alBaft&adldeon W
budget-¢ b5t HAHC ) OSY Il NR 2

entso entso
‘(,;_) g S


https://2024.entsos-tyndp-scenarios.eu/wp-content/uploads/2023/12/ENTSOs_TYNDP_2024_Scenarios_Storyline_Report_2023-12-04.pdf

TYNDP 2026 Scenario —— : ‘

Demand

Eduardo Hermes, ENTSQGE, Multi-Energy Scenario Building Specialist, WGSB Toolchain Team Lead
Daniele Ceccarelli, SNAM,WGSB Toolchain Team CelLead
15 minutes
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Hlel Sty (e TYNDP 2026 Scenario Building EU 27

per sector
14,000
12,000
10,000
B Transport
8,000
- m Tertiary
=
e m Others_Sector
6,000 m Industry
m Households
4,000
2,000
0

2030 2035 2040 2050

* Tertiary sector encompass Agriculture, Buildings and Datacenters.
** Einal energy demand includes energy supplied to industry, transport (incl. international aviation), households, services, agriculture & forestry, other end-users, international shipping, non-energy use and excludes

energy branch and ambient heat.
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Ll sy DR e TYNDP 2026 Scenario Building EU 27

per carrier
14,000
12,000 —
[
10,000 m Solids
m Others
Methane
8,000
- W Liquids
=
~ Hydrogen
6,000 Heat
m Electricity
4.000 Biomass
B Ammonia
2,000
O | |
2030 2035 2040 2050

* Others carrier includes solar thermal and geothermal energy.

** | jquids and methane encompass fossil, synthetic and bio shares.

*** Heat represents district heating

**** Final energy demand includes energy supplied to industry, transport (incl. international aviation), households, services, agriculture & forestry, other end-users, international shipping, non-energy use and excludes energy branch and
ambient heat.
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—— E_nergy DEREE 14.000 TYNDP 2026 Scenario Building EU 27
per carrier '

12,000
10,000

8,000

1,964
Methane

W Liquids

TWh

6,000

4,000

2,000
Liquids and methane:

bioliquid/biogas demand + e-liquid/e-methane demand + fossil liquid/fossil gas demand

@tsog entso@
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14,000 TYNDP 2026 Scenario Building EU 27

. 12,000
Final Energy Demand
per carrier
10,000
8,000
) 1,964
§ - Methane
}_ . .
6,000 m Liquids

4,000

5,000 5,000 5,000 5,000

4,000 4,000 . 4,000 4,000

m bio-liquids m bio-liquids m bio-liquids m bio-liquids
§ €088 bio-methane § ey bio-methane - UL . bio-methane = Sl bio-methane
~ e-liquids = e-liquids E e-liquids E e-liquids
2,000 2,000 2,000 2,000
e-methane e-methane e-methane . e-methane
m Fossil Liquids m Fossil Liquids m Fossil Liquids W Fossil Liquids
1,000 ] 1,000 . 1,000 1,000
Fossil Methane Fossil Methane Fossil Methane l Fossil Methane
0 0 0 0
Liquids Methane Liquids Methane Liquids Methane Liquids Methane
2030 2035 2040 2050

* Gap filling methodology has not been applied to the displayed figures
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Final Energy Consumption
_targets definition

Includes:
Industry
International aviation

Households, public and

private services

Agriculture & forestry

Excludes:

International shipping

Energy sector

Final consumption
Losses

Non-energetic use

Energy production Transformation & losses

Transformation sector

*Definitions in Annex A of Regulation (EC) No 1099/2008
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Final Energy Consumption

_targets definition

EU Energy Efficiency Directive

Industry

Industry energetic demand
excluding Refineries energetic

v

Household sector

v

Residential

. Building including Datacenter +
Agriculture sector

Tertiary

Domestic Transport +
International aviation + ETM
Other sector

\ 4

Transport

*Definitions in Annex A of Regulation (EC) No 1099/2008
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Final Energy Consumption TYNDP 2026 Scenario Building EU 27

overall

— 12,000
10,000
8,000

e
< 6,000

}_

10,068 0423
4 8,949
4,000 8,208

2,000
0

2030 2035 2040 2050

mmm Total =——Target

*FEC = all energy supplied to industry, transport (incl. international aviation), households, services, agriculture & forestry and other end-users. Excludes international shipping, ambient heat, non-energy use and
energy branch.
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TYNDP 2026 Scenario Building EU 27

Final Energy Consumption

_by carrier
12,000
Overshoot
209 13.4%
10,000 ]
NECP-based data was collected from —
electricity and gas TSOs and spanned a mmmm Solids
variety of economic sectors and energy 8.000 — Others
carriers. ’ - Ol
Methane
Results of the joint collection reflects an overall § 6,000 Hydrogen
|_
overshoot of ~13%. = Heat
mmm Electricity
. ) ) 4,000 Biofuels
In this context, a gap closing methodology is — AN
developed to further reduce the demand for
highly-polluting  fuels (solids, crude oil) Target
proportional to the country- and fuel-specific 2,000
numbers. This methodology is shared within
the consultation package.
0

2030 2035 2040 2050

* Others carrier includes solar thermal and geothermal energy.

** | iquids and methane encompass fossil, synthetic and bio shares.

*** Heat represents district heating

****EEC = all energy supplied to industry, transport (incl. international aviation), households, services, agriculture & forestry and other end-users. Excludes international shipping, ambient heat, non-energy use and
energy branch.
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Final Energy Consumption TYNDP 2026 Scenario Building EU 27

_by sector
12,000
10,000
8,000
H Transport
§ 6.000 H Tertiary
= 6
m Residential
m Industry
4,000
2,000
0

2030 2035 2040 2050

* Tertiary sector encompass Agriculture, Buildings and Datacenters.
*EEC = all energy supplied to industry, transport (incl. international aviation), households, services, agriculture & forestry and other end-users. Excludes international shipping, ambient heat, non-energy use and
energy branch.
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Mattia Carboni, SNAM, WGSB Innovation Team Member
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TYNDP 2026 Draft Commodity Prices

Fuel Unit 2030 2040 2050 Source

Nuclear € K DWO.6 0.6 0.6  EIA (2023) https://www.eia.gov/electricity/annual/html/epa_08_04.html
Lignite G1 € K DWL.9 1.9 1.9 Boozeé&co
Lignite G2 e K DW2.4 2.4 2.4  Booze&co
Lignite G3 e K DW3.1 3.1 3.1 Booze&co -
Lignite G4 e K DWAL 4.1 4.1 Boozeé&co §
Hard coal €e K DWA.1 3.9 4.1 EGRecommended parameters for reporting on GHG projections in 2025 =~
Natural Gas € K DW9O.2 104 9.8 EGRecommended parameters for reporting on GHG projections in 2025 L ‘é
Crude oll € KDW4.3 16.2 20.2 EGRecommended parameters for reporting on GHG projections in 2025 0
CO2 price € K1U297.5 297.5 502.7 EGRecommended parameters for reporting on GHG projections in 2025 | 5
Biomethane e K D213.9 14.1 13.9 cCalculation based on Danish Technology cataloque 8:)
Synthetic Methane e Kk DE232.8 29.8 28.0 IEA 2022 (APS)enewable electricity, 70%, 55% and 50% of biogenic CO2.
Light oil €e Kk DWS8.3 20.7 25.9 Moddeled from crude oil price (+28%)
Heavy oil €e K DW5.0 17.0 21.2 Moddeled from crude oil price (+5%)
Oil shale € K DW2.3 3.3 4.8 Value from last cycleno updates from TSOs available
Blended gas price € K D39.62 11.47 13.31 Blend of a forecasted mix of methane, biomethane and synthetic meth

The commaodity prices are sourced from different sources. The sources are given in the table. All prices are conyeited toy2824g theC Harmonised Index of Consumer Prices
(HICPA few of the prices have been calculated: Biomethane, Heavy oil, Light oil and Blended gas price
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https://ec.europa.eu/eurostat/databrowser/view/prc_hicp_aind__custom_15900780/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/prc_hicp_aind__custom_15900780/default/table?lang=en

TYNDP 2026 electricity generation capacities

Installed Capacities per Technology and Horizon (EU27)

1800
1600
1400

1200

800
600
400
200
; IIIIII_ m

Solar Wind Hydro Nuclear Hard coal Hydrogen Lignite

Capacity (GW)
)
8

2030 ' 2035 ®W2040 m2050
* Solar and Wind technologies are aggregated and include emarket, DRES and SRES.
** Gas Is a mix of renewable gas, fossil gas and CCS. ** Data Source: joint electricity and gas TSO data collection (refle¢dsest NECP, national strategy cutoff date 24 -12-2024)

*** Hard coal and Lignite power plants are subject to repurposing and therefore a significant share of these power plants ispowered by biofuel.
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TYNDP 2026 Electricity generation capacities b Solar

Installed Solar Capacities per Horizon (EU27) Solar Sector Share per Horizon (EU27)
1800 100 I I ] ]
1600 90%
I .
1400 80%
S 1200 m— 0%
9) 0
< 1000 oo
= | ]
ts) 50%
& 800
% — 40%
O 600
30%
400
20%
200
10%
0
2030 2035 2040 2050 0% 2030 poas Dot poso
m Solar PV Rooftop Solar PV Utility dedicated m Solar PV Rooftop Solar PV Utility dedicated
Solar PV Ut”ity e-market ® Solar PV Ut“ity Shared RES - H2Z1 Solar PV Utility e-market m Solar PV Utility Shared RES - H2Z1
W Solar PV Utility Shared RES - H2Z2 Solar Thermal m Solar PV Utility Shared RES - H2Z2® Solar Thermal

Dedicated B These are renewables physicallylooated with electrolysers, either through ownership or contractual agreement, and are categias dedicated even without a formal PPA.

Sharedb These are renewable energy sources contractually committed to supply energy to electrolysers without a physical limg etsgptidlysers to prioritize their use and allowing surplus to be sold to the electricity market.

Hydrogen zones B Zone 1 connected to a local H2 grid. Zone 2connected to the H2 backbone (commercial zone)..

** Data Source: joint electricity and gas TSO data collection (reflects latest NECP, national strabéigyatat2412-2024)
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TYNDP 2026 Electricity generation capacities b Wind

Installed Wind Capacities per Horizon Wind Onshore Sector Share per Wind Offshore Sector Share per
(EU27) Horizon (EU27) Horizon (EU27)
1200 100% 100%
- - wm — = =
y 90% 90%
1000 % 80% 80%
w5 % 70% 70%
800 /
g / / 60% 60%
. % /
50% 50%
2 600 / ’ ’
] 40% 40%
S
400 % 30% 30%
20% 20%
200 10% 10%
0% — — ——— — 0% - I -
0 2030 2035 2040 2050 2030 2035 2040 2050
2030 2035 2040 2050 B Onshore Dedicated Onshore e-market m Offshore Dedicated Offshore e-market
B Wind Onshore % Wind Offshore Onshore Shared RES - H2Z1m Onshore Shared RES - H2Z2 Offshore Shared RES - H2Z1m Offshore Shared RES - H2Z2

Dedicated B These are renewables physicallylooated with electrolysers, either through ownership or contractual agreement, and are cetegias dedicated even without a formal PPA.
Sharedb These are renewable energy sources contractually committed to supply energy to electrolysers without a physical limg eksgptidlysers to prioritize their use and allowing surplus to be sold to the electricity market.

Hydrogen zones B Zone 1 connected to a local H2 grid. Zone 2connected to the H2 backbone (commercial zone)..

** Data Source: joint electricity and gas TSO data collection (reflects latest NECP, national strabéigyatat2412-2024)
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TYNDP 2026 Offshore Figures vs MS Non-Binding Offshore Targets

MS Non-Binding Agreement

Country Code TYNDP 2026 Values (lower band)
(GW)
2030 2040 2040
BE 2,3 8,0 8,0 6,0 8,0 8,0
BG 0,5 2,3 3,8 0,5 19 2,9
cY 0,0 0,0 0.1 0,0 0,0 0,1 TYNDP 2026 values aligns with the non-binding
DE 24,4 74,0 71,9 30,0 60,0 70,0 offshore targets except ~11.2 GW shortfall in 2030.
DK 4,2 33,3 442 4,2** 33,1 42,2
EE 0,0 15 2,5 1,0 2,0 7,0
ES 2,8 2,8 2.8 1.0 1.0 1,0 *The delay in Germany acknowledged in the NSOG
Fl 0,0 5,0 12,0 1,0 5,0 12,0 N- 3 3 T- 3 6 # Z ’ 7 - -0 ««-0X S‘/
FR 3,0 25,5 45,5 3,6 26,0 46,0 - Germany's total deployment goal for 2030 as established in
GR 1,9 5,8 11,8 19 5,8 11,8 the German Offshore Act is 30 GW, including both the Baltic
HR 0,0 1,2 3,2 0,5 1,2 3,0 and the North Sea. However, expansion may fall short of the
IE 6.0 20,0 37.0 52 20,0 37.0 target by approximately 1 year due to project lead times and
grid delays. That is also the reason why the capacities
IT 2,1 13,6 15,0 2,1 8,5 8,5 provided for Germany in 2030 are lower (24.4 GW).
LT 0,0 2,8 4,5 1,4 2,8 4,5
LV 0,0 2,0 5,0 0,4 2,0 5,0
MT 0.0 0.3 0.3 0.1 0.4 0.4 ** DK target adjusted to align with the interpretation
NL 12,2 44,6 66,6 12,0 500 70,0 of the target year capacities as ultimo (13.1 is lower
PL 5,9 20,9 26,8 5,9 17,9 17,9 limit for 2031)
PT 1,8 9,6 9,6 2,0 10,0 10,0
RO 0,0 3,0 4,2 0,0 3,0 3,0
SE 0,5 3,9 8,3 - - =
Total 67,5 280,1 383,2 78,7 258,6 360,3

Data Source: electricity TSOs data collectiondtiulate 2412-2024)
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TYNDP 2026 Electrolyzer Capacities

Electrolyzer capacity (connection split) EU 27

. 400.000
A Connection: o
0 E-market connected: Electrolyzers connected directly to the electricity 300.000
market 250,000
o Dedicated RES Electrolyser connected directly to a renewable energy source = 200’000
D Electrolyser is the only off taker of the electricity = 7
0 Shared RESElectrolyser connected directly to a RES source but with the 150.000
possibility to sell the electricity to the market 100.000 ===
50.000 T m—-— —
A Zone: c=====-____-
0 Zone 1: Connected to a local h2 grid 2090 2058 2040 2045 2050
0o Zone 2: Connected to the h2 backbone (commercial zone) = T DediemedRes smarket = Shared RES ferl
Electrolyzer capacity (zone split) EU 27
. . 400.000
E-market connected electrolyzers in zone 2 are the main types
. 350.000
(53% in 2050)
250.000
2 200.000
150.000
100.000
50.000 o = - - ——— -
a_ g o_a g g 2030 2035 2040 2045 2050
** Data Source: joint electricity and gas TSO data collection (reflects latest NECP, national
strategy cutoff date 2412-2024) = Tt fone ot
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TYNDP 2026 SMR and Pyrolysis capacities

SMR

A The capacity is increasing during the H2 generation capacity (total EU 27)
periOd. 20.000

A SMR with CCS is increasing .
A SMR without CCS is outfaced 14.000

12.000
=
< 10.000

Pyrolysis 8000

6.000

A A new technology introduced in
2026

A Two TSOs submitted data for
pyrolysis (FI & PL)

4.000

2.000

2030 2035 2040 2045 2050

Total SMR capacity SMRwith CCS SMR without CCS Total Pyrolysis capacity

** Data Source: gas TSO data collection (reflects latest NECP, national stratetfydeig 2412-2024)

( entsog entso® Date
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TYN DP 2026 H2/Ammonia import capacities EU 27

3500

Draft H2 and ammonia import potentials

Jm

Data Bfrom TYNDP 2024 projects and 00
TSO data on long term strategies T e 2055 200 205 2050

Total

Pipelines import capacity Ammonia for Energy mport capacity

Imports potentials (Starting point adjusted with political views and long term strategies) EU 27

Data has been adjusted together with

TSOs for political views ltaly 180 280 379 694
Spain 0 0 89 223

Hungary 0 0 0 107

Slovakia 121 121 121 121

Netherlands 0 0 49 110

Germany 0 0 365 365

Ammonia imports (For energy) GWh/day 2030 2035 2040 2050

Germany 52 75 75 75

L . Netherland 74 197 649 729

INFO - Ammonia imports displayed are ltaly a1 a1 82 82
: — : : Belgium 66 181 211 238
ammonia for energy = all ammonia IS Frace ot o1 o o
cracked into h2 and enters the h2 grid. Greece 0 42 42 42
Poland 15 15 15 15
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TYNDP 2026 draft import prices for synthetic fuels (liquids)

Import prices for synthetic fuels are computed from the

The costs includes:
A H2 cost
A Direct air capturing
A FT/Methanol synthesis
A Storage
A Transportation

Since only one node for imports of liquid synthetic fuel
the price is calculated based on the shares of expected
iImports of the different fuel types.

These shares are indicated in data collections from the
TSOs

211 ¢NIDHRAGY! qHGI RHEIJY HT
2030 2035 2040 2050

FT-fuels 289 256 232 212
Methanol 279 248 224 202

Share of import mix (From data collection)
2030 2035 2040 2050

FT-fuels* 94% 86% 86% 83%
e-methanol 6% 14% 14% 17%

*e-others, e-kerosene , e-ethanol, e-diesel

f AGYI qHGI RHIJHNYI HWp & R hue
2030 2035 2040 2050

e-liquids 288,4 255,2 231,1 210,6

entso entso
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https://www.ewi.uni-koeln.de/en/tools/ewi-global-ptx-cost-tool/

TYNDP 2026 Scenario =

Market Modelling Methodologies

Dante Powell, ENTSOG,WGSB Innovation Team Lead
Martin Klein, 50Hertz, WGSB Market Modelling Team
Stefano Costa, ENTSOE, WGSB Market Modelling Team Lead
20 minutes

4th July 2025 ENTSOE & ENTSOGWorkshop on TYNDP Draft Scenarios




Market modelling methodologies

Introduction:

U The presentation outlines the draft market modelling methodologies for the
TYNDP 2026.

U It aims to provide a comprehensive overview of the methodologies used for
market modelling, including the objectives and scope of the project.

Methodologies and Approaches:

U Detailed explanation of the different methodologies and approaches used in the
market modelling process.

U This includes data collection, analysis technigues, and the tools used to ensure
accuracy and reliability of the results

entso entso
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Model Structure 2026

Hybrid Heating | «

SRES |

I?

| P2G oy -

4

P2G

Zone 2

DRES




Hydrogen Price Formation

The hydrogen price formation will determine how the hydrogen price is formed in the model. A merit order
approach is taken in the economic models. The costing must consider the supply sources

E-Market Connected Electrolyser
Shared RES Connected Electrolyser
Dedicated RES Connected Electrolyser
Pipeline Imports

Shipping Import (NH,)

Steam Methane Reforming

o To To Do To Do Do

Methane Pyrolysis

entso entso
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1. Green H2 pipeline import

Ratios are currently
being tested

LTC band Upper band(s) Gas 4
volume
50-90 % of total -
Volume anproved volumes Remaining
pproved volu volatile supply
Follows electrolyser marginal price
Profile Flat production, based on
RES
. 0, reflecting long term Marginal pricing
Price
contracts approach
Flex No Yes [¢/ on exkazKu
>
Not intended to be zero price, but to reflect competiteveness on marginal price formation t|me

( eh_tsog ents o®@ Working Group Scenario Building



Hybrid Heat Modelling

A Each country will have 2 heat sources. Heat Pump &
Gas Boiler

A Heat pump and boiler capacities are sized to be
able to cover peak demand

Generator

Hybrid HP
A The hourly demand timeseries for hybrid heat —
pumps will be extracted from the ETM inputs and
decomposed [—

A A country based hourly COP curve will be used for
heat pumps. Boiler efficiency is constant.
Heat node WS electric node

@ntsog entso® Draft Market Modelling Methodologies for Consultation
Sotial



Methodology for prosumer grid costs

A Data SourceThe values will be taken from Eurostat, which
provides cost information for Europe, including energy costs,
network costs, taxes, levies, and VAT.

Residential & Tertiary

A Calculation The annual values from 2024 will be used, Iii Viarket Tariffs
categorized into energy, network costs, taxes, fees, and VAT. difficul (0 assess
Network and excess costs were summed up to determine the charge

prosumer wheeling charge.

A Comparison The updated values for 2024 have been compared
with the previous cycle2Q22values) to identify changes in
energy prices, network costs, and taxes.

@ntsog entso® Draft Market Modelling Methodologies for Consultation
antial



Offshore Topology

TYNDP 2024

A In the previous cycle offshore wind was included as an expansion modelling requiring a
complex topology and a multitude of data such as

A Offshore Technology Split

A Wider cost of infrastructure (e.g. substation)
A Deeper technical analysis (e.g. bathymetry)
A Investment information and trajectories

TYNDP 2026

A The investment models will no longer make decision on the capacities for offshore wind
A The topology, capacity and locations will be determined by TSO

A The topology considered will mirror that of the electricity TYNDP 2024 CBA models

entso entso
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TYNDP 26 Scenariosb EV modeling overview

Electric Vehicles

(A

\

EV passenger carsA modelled in the market modelling tool (PLEXOS) to capture the

relation between market and flexibility. A share of them is considered unflexible and

Its charging (coming from DFT profiles) is modelled as Fixed Load in Plexos.

J

A Trucks, Buses, VansA accounted in the electricity demand profiles (input for

PLEXOS). They are modelled using one standard charging profile for all EU countries

In the Demand Forecasting Tool.

@ntsog entso® Draft Market Modelling Methodologies for Consultation
Sotial



Introduction to EV Fleet Flexibility

Sources of Flexibility:

A Smart Charging: When to charge
- Key Component: Major source of flexibility in our approach.

- Charging EVs during oftpeak hours or when renewable energy is abundant helps integrate RES
generation and reduce peak demand.

- Cost Savings: EV owners can take advantage of lower electricity rates during oHpeak times,
reducing overall charging costs.

A Vehicle-to-Grid (V2G): Discharging electricity back to the grid
- Smaller Component: so far unclear participation rate and technical feasibility
- V2G can provide additional power during peak demand periods

- EVs can act as mobile energy storage units and EV users can benefit of price deltas during the
day

@ntsog entso® Draft Market Modelling Methodologies for Consultation
‘.“ S



Introduction to EV Fleet Flexibility

A EV passenger cars modelled with 2 fleets:

A User-oriented fleet : %EVs as Fixed Load
from DFT

A Market -driven fleet : %EVs optimized by
Plexos

A 50% With commuters P no charge at
noon

A 50% Without commuters

A Use of Plexos Trasport module:
A EV
A Charging Station
A Demand (km)
A Fixed Load (MWh)

entso entso
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Flexible EVs
Fixed Load Demand EV Street
Street flex (km)
(MWh)

o s G

O] ¢ O] ¢ O] &
- 4 4

fixed without with
charging commuters  commuters

Toone gl

XX00 EV Passenger
Street

Draft Market Modelling Methodologies for Consultation

Flexible EVs
Fixed Load Demand EV Home
Home flex (km)
(MWh)

oy G

] Ol ¢ Ol ¢
4 4 4

fixed without with
charging commuters  commuters

Tole g

XX00 EV Passenger

Prosumer




Hour of Day

Hour of Day

ChargingHeatmapsBbITN1 EV 2-4

[1TNL', 'EV 2-4'): Weekly average charging in GW - ITN1 EV Passenger Prosumer Fixed
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Flexible Charging b Examplefrom study (DE) vs.new model

('DEOQ', 'EV 2-2'): Average net charging curve in GW

¢ Generation/Load [GW] Low Flex T 30
251
= 201
Q
£
2
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5
2
S
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5
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0 5 lIO 15 2‘0
. . . Hours
Generation/Load [GW] Flex / dynamic prices /MW
('DE0Q', 'EV 2-4"): Average net charging curve in GW
16
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Z 1w
£
£
£ 101
2
S
g
54
6
HeatPump @ EV ® HomeStorage — Total Load ——— Price Load al

Hours

Agora Energiewende 2023

( _eh_tsog entso® https://www.agora -energiewende.de/fileadmin/Projekte/2023/2023 -14 DE_Flex_heben/A
ential EW_315_Flex_heben_WEB.pdf




EV Passenger Car® TYNDP26 parameters

TSOs Survey
ELECTRIC VEHICLES PROPERTIES 2030 2035 2040 2050

Fleet type (% l.EVS) Survey  Survey Survey  Survey Fixed Charging (% Optimized Charging (%
Battery Capacity (kWh/EV)* 79 81 83 100 Fleet type (DFT) (PLEXOS)
Efficiency (Wh/km) ETM ETM ETM ETM Market Driven 30 70
Transport Demand (km/EV) ETM ETM ETM ETM Balanced 50 50

Number of EVs (#) ETM ETM ETM ETM Users Oriented 70 30

Initial SoC (%) 50 Business As Usu 85 15

Min SoC (%) TYNDP24

Availability Profiles (%) TYNDP24 V2G (%) 2030 2035 2040 2050
Driving Profiles (%)* Updated Low flexibility 0 5 10 20
Street/Home split (%) 30/70 Home Medium flexibility 15 20 25 35
CHARGING STATIONS PROPERTIES Home Street High flexibility 30 35 40 50
Max Charge/Discharge Rate (kW/statio| 7.4 16 Low flexibility 0 1.5 3 5
Use of Station Charge (EUR/MWh) 30 35 Street Medium flexibility 0 3.5 7 15
Charge/Discharge Efficiency (%) 94 94 High flexibility 0 5 10 20
Number of Stations per EV (#) 1 stationg 1 EV 1 stationg 2 EVs

VehicleTo-Grid ratio (%) Survey Survey

*Following SRG recommendations (increase EV battery capacity and update the EV driving profiles)

entso entso
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TYNDP 2026 Scenario ==

Scenarios Grid Methodology

Rodrigo Barbosa, ENTSGE, Long Term Planning Manager
5 minutes
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Electricity vs H2 reference grid according to CBA Guidelines

Electricityreferencegrid: H2 referencegrid:

a) In constructionphase,or PCI/PMI- containsproject which have receivedPCIl/PMistatusin the last completed PCI

project
b) CompletedEIA,or
- Existing [ haanced |
c) Permitting or planned, but not yet permitting. This requirement can be romFevem |
strengthenedoy: - FIb
- PC|/PM| FID Projects . FID Projects |
- NDP : ’

) ] N ] 3 - Modificationsby requestsof ECconcerningmport corridors epl e
- Legakequirementsasstatedin the speciftc nationalframework | o ‘
nedhositionwi - s - Advanced
- Definedpositionwith respectto the FinallnvestmentDecision(FID) |

- Commissioningate X030
- NDPor the projectwassuccessfullgonsultedthrougha markettest (non-binding)

- Modificationsby requestsof ECconcerningmport corridors

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

- Under Consideration Investmentsin phase of planning studies and under - LessAdvancedin concept,designandin planningbut do not fulfil the advancectriteria
considerationfor inclusionin national plan(s)and Regional/Etivide TYNDPsf |
ENTSOE
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2030

ELECTRICITY

- Under Construction

- Completed EIA

HYDROGEN

-PCIPMI
- Advanced

entso entso
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Scenarios Grid

2035

ELECTRICITY

- Under Construction
- Completed EIA

- In permitting / Planned, but not

yet permitting

HYDROGEN

-PCIPMI
- Advanced

2040

ELECTRICITY

- Under Construction
- Completed EIA

- In permitting / Planned, but not

yet permitting

HYDROGEN

- PCIPMI
- Advanced
- LessAdvanced

2050

ELECTRICITY

- Under Construction
- Completed EIA

- In permitting / Planned, but not

yet permitting
- Under Consideration
- Conceptual

HYDROGEN

- PCIPMI
- Advanced
- LessAdvanced
- Conceptual




Conceptual Projects

Conceptual projectgnot yet submitted in TYNDP cycle) are those candidates for which TSOs were already investigating the possibility bh@etentia
interconnection capacity, therefore, economic parameters of such project candidates could be to some degree uncertaynpbalele and technically
justifiable. In some cases, even preliminary technical studies were performed to analyse potential new connections.

Justification Based on studies / SoS / decarbonization /etc

- To be submitted together with the projects
- Will be published as part of TYNDP 2026 Scenarios Report

Interconnection capacity increase:

- Agreed by both parties

- if not aligned, min capacity proposed by country A and B
- On existing borders
- Nonexisting borders: Only with neighbouring countries:

- Onshore: physical border

- Offshore: neighbouring hubs

Threshold

- 2030 interconnection capacity2(*) in 2050, or
- 2040 interconnection capacityl.5(*)in 2050

(*) Will be calculated based on peak demand increases.

entso entso
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TYNDP 2026 Scenario ==

Climate Year Selection Methodologies

Andriy Vovk, ENTSO-E, Planning Study Team
5 minutes
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Data used

Wind power generation profiles (PECD*, hourly)

wOnshore
wOffshore

Solargeneration profiles (PECD, hourly)

Hydro generation (PECD, weekly):

wReservoir
wRun of River

HDD/CDD (heating and cooling degree days) derived from Temperature (PECD) as a proxy for Load** (

Renewables installed capacities (PEMMDB) and Load (ETM) (per target year)

*PECD 4.2 SSP 2.45 climate models: CMR5, ECE3, MEHR. For information on the PECDmpleaselseg
&
** uses threshold for cooling and heating from DFT, with exception of Italy which provided own values

entso entso
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https://cds.climate.copernicus.eu/datasets/sis-energy-pecd?tab=overview
https://cds.climate.copernicus.eu/datasets/sis-energy-pecd?tab=overview
https://confluence.ecmwf.int/pages/viewpage.action?pageId=439598955

Methodology Overview

@ Target: Select N most representative Weather Scenarios per study target

o o o o o

Calculate Average .. - s Normalize
9 Overall Statistics Weighting Factors PCA & K-Means
Values — — — Parameters —
. _ Mean, std dev, and Regional capacity L Dimensionality reduction
Yearly averages & ) el . .r: g Standardization for - .
- deltas weighting & clustering

cumulative anomalies comparison

entso entso
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Range of years used for selection

Target Years & Windows
- TY2030: 2025-2034
- TY2035: 2030-2039
- TY2040: 2035-2044
- TY2050: 2045-2054

Climate Models & Candidates
Climate Models: CMR5, MEHR, ECE3
Total Candidates per Target: 3 models x 10 years = 30 climate-year series

Selection Outcome: 3 representative series per target year

entso entso
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Results

Code name Time period type SSP scenario Climate model Climate year Study Target Year
WSO003 Projection SSP245 CMR5 2027 203(¢
WS021 Projection SSP245 MEHR 2025 203d
WS029 Projection SSP245 MEHR 2033 2030
WS032 Projection SSP245 CMR5 2031 2035
WS037 Projection SSP245 CMR5 2036 2035
WS059 Projection SSP245 MEHR 2038 2035
WS065 Projection SSP245 CMR5 2039 2040
WS071 Projection SSP245 ECE3 2035 2040
WS077 Projection SSP245 ECE3 2041 2040
WS091 Projection SSP245 CMRS 2045 205C
WS092 Projection SSP245 CMR5 2046 2050
WS106 Projection SSP245 ECE3 2050 205(
~emark: VIRY overrepresented. p No Sianificance from imate point o iew N NO reason 10 oncerns
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Carbon Budget Methodology

Mads Boesen, ENTSOGWGSB Supply Team Lead
5 minutes

entso 4th July 2025 ENTSOE & ENTSOGWorkshop on TYNDP Draft Scenarios



Carbon budget and climate targets

A The carbon budget in scenarios is calculated as the
cumulative net emissions in the period from 2030 to
2050

A The carbon budget is set to 16 Gt CO2-eq in the
pericd DN- «~ ~ 9 X«°KE C °| ©°] X
budget set in the impact assessment report from EC f

A EU Targets:

A 55% reduction in 2030 of net emissions compared to 1990
level

A Net zero in 2050

entso entso
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Carbon budget methodology

CO2 emissions from energy carriersalculated

based on scenario outcomes

. . Other emissions (CH4, N20 angddssesy, Sourced
Em ISSIONS n from EC impact assessment report

Emissions from materials and industrial processes

Sourced from EC impact assessment report

entso entso
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Carbon budget (illustration from 2024 scenarios)

Cumulative GHG emissions Distributed Energy (Mt)

CO2 Emissions Other Emissions W LULUCF CCSs

Net emissions = = Carbon budget target (value in 2022)

30000
25000
20000

15000 ~ -~ T T T TS TSSTSESESESE S ST S S T TR T T A e—— S a2 N

10000

5000

___—----....l.IIIIIII
-5000

-10000
-15000

-20000
2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050
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Improvements

The European Scientific Board on Climate Change
(ESABCC) provided feedback on the carbon budget
methodology in the previous cycle

Considering this feedback, the following points have
been addressed in this cycle:

A Clear methodology of use of CCS and CCU
A Clear display of these numbers in the carbon budget

A Emissions from industrial processes
A e.g. from materials B be sure they are counted in the budget

entso entso
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ENNOH involvement in Scenario Building process

Alexander Kattlitz
5 minutes

entso 4th July 2025 ENTSOE & ENTSOGWorkshop on TYNDP Draft Scenarios




ennoQH

Public workshop on the 2026 TYNDP Scenarios draft input date
and methodologies

Alexander Kattlitz Senior Advisor
04 July, Brussels
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ENNOH Missioand Scoe

Primary Mission

A promote the developmentand proper functioning of the internal H, market \
A promote the crossborder trade of H,

A support the optimal management coordinated operation and sound technical
evolutionof the EuropearH, transmissionnetwork

A contribute to the efficient and sustainable achievement of EU Energy and

k Climatetargets /

TYNDP and related tasks
A Unionwide TenYearH, Network DevelopmentPlan(TYNDP) \

A TYNDR026by ENTSOG
A ENNOHo take over TYNDRrocessn 2027

A Cooperatecloselywith ENTSOBNd ENTSO®n fostering systemintegration and ennoQ entso@
overallenergysystemefficiency(Unionlevel IntegratedNetwork Planning) DO
@ JointScenariosvith ENTSO@Gnd ENTSOE y (ngOg ENTITY




ENNOH: Summary ennoQ)

A ENNOHSs beingestablished

A 1t will play a key role in promoting and facilitating crossborder trade and the H, transmission
networks acrossthe Europeanunion

A TheH, infrastructure,includingthe priority H, corridors, will be an essentialpart of the future
EUintegrated energysystem

A Thisis an invitation to all interested partiesto get involvedin 9 b b h ddk&and contribute to
the successfulleploymentof the EUwide H, infrastructuresystem



ennoQH

Thank you for your attention

iInfo@ennoh.eu

Keep In touch

in IE

ENNOH enail updates
www.linkedin.com/company/ennoh/ @ www.ennoh.eu/contacius.html
J



http://www.linkedin.com/company/ennoh/
http://www.ennoh.eu/contact-us.html

Agenda b Afternoon Session

Topic Time
Introduction 13.30¢ 13.35
TYNDP 2026 Scenarios Economic Variants Methodology 13.35¢ 14.10

A Presentation on high level principles, key assumptions, parameters
and first outcomes

C2tft26SR o0& vg! aSaairzy omnQo
TYNDP 2026 Scenarios Economic Variants discussion 14:10¢ 14:55
Next steps and conclusion 14.55¢ 15.00
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Speaker TBC

Aisling Wall, ENTSOG, TYNDP Scenarios Project Manager

Nalan Buyuk, ENTSE) TYNDP Scenarios Project Manager

Eduardo Hermes, ENTE)WGSB Toolchain Team Lead

JeanMarc DebarnotENTSEE, WGSB Supply & Demand Team Member
Pedro Sanchez, ENTEOWGSB Supply Teaml@&ad

Moderated by Bram Claeys, SRG Vice Convenor

Aisling Wall, ENTSOG, TYNDP Scenarios Project Manager




A separate consultation for TYNDP 2026 Scenarios Economic Variants Development Methodology

ENTSOE and ENTSOGnvite all interested stakeholders to take part in the public consultation on the Draft 2026
TYNDPE # 1J U ¢ Ecendnhicé ¢ | R mélhpdology from 15t Julyto 29t July,

Important note:

Thisis a separate consultationrunning in parallel to the ongoing public consultationon the input data and other
methodologienthe Draft 2026 TYNDFScenarioswhichis openfrom 16 Juneuntil 14 July

ENTSO@nd ENTSEEwelcomestakeholdersinput on both consultationsaccessibleiathe

entso entso
‘(,;_) g S


https://consultations.entsoe.eu/

Economic Variants Methodology development Bfrom inception to present

A BJE TAIT Oy ?2>+b($b $(> ZXXTMIN! -« 9] X ©°9]3XX °3.°._7
A July 2024: Presentation of scenarios methodology & consultation of the initial ideas for the economic variants
A August/ September 2024: Identification of high -level definition, main principles
A September 2024: SRG review & joint SRG workshop
A November 2024: Identification of key parameters to be differentiated for the development economic variants
A December 2024: SRG physical webinar
A March 2025: Public webinar (high-level definition, main principles, key parameters)
A March-April 2025 Cfocus on the central scenario data finalisation
A May 2025 B Agreed on the set of parameters, development of the scripts, performing the initial tests, list of open
guestions, developing a fallback option
A June 2025:
A ACER/EC meetingDb aim: get guidance on the open questions & get feedback on the fallback approach
A SRG workshopb aim: get feedback on the economic variants' methodologies
A ENTSOs: publish the draft methodology for public consultation
A July 2025: dedicated public workshop on economic variants methodology and public consultation

entso entso
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TYNDP 2026 Scenarios Economic Variants Methodology

Nalan Buyuk, ENTSQE, TYNDP Scenarios Project Manager
Eduardo Hermes, ENTSQE, Multi-Energy Scenario Building Specialist, WGSB Toolchain Team Lead
Daniele Ceccarelli, SNAM,WGSB Toolchain Team CelLead

Jean-Marc Debarnot, ENTSO-E, WGSB Supply & Demand Team Member
Pedro Sanchez, ENTSEE, WGSB Supply Team CeLead
30 minutes

entso 4th July 2025 ENTSOE & ENTSOGWorkshop on TYNDP Draft Scenarios




TYNDP 2026 Scenarios Framework

Higher economic growth

Higher GDP (higher than NECPs)

Higher sectorial activity

More purchasing appetite / more willingness to spend
More focus on innovation & risky investments

More focus on sustainability, lonrterm view for
investment/purchasing decision

<< <K<K

National Trends+
Scenarios ,
NECPs Y : _ _ _
MS & EU policies : . Central scenario (National Trends+) reflecting latest

EC Scenario 6 . updated NECPs, national and EU policies

Lower economic growth

Lower GDP (lower than NECPs, close to 0 growth)
Moderate/less sectorial activity

Moderate/Less purchasing / spending possibilities
Less focus on innovation & more business as usual
More focus on cost and affordability h®rt-term view for

Economy variants scenarios investment/purchasing decision

V Not a standalone product4 stress test of central scenario
V Deviates from the NT+ scenario in a balanced way

2024 2026 2030 2035 2040 2050

Short-term  Mid-term  Longterm Verylong-term

< <K <K<LKKL
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Main principles on the variants:

Recital 27, Acer Framework Guideline

Thesetof mid-term (2035 and long-term scenarios(2040 shallincludethe bestestimatecentral scenariopasedon NECPsand
contrastingd f 2ezagnomyandd K A -8cEriomyvariantsthat serveasstresstestsof the central scenario TheAgencyfindsthat
stresstesting network developmentalongthe dimensionof a more conservatived W f &ndainbre optimistico W K NiéwoiXive
economyresonateswith decisionmakers

1. Variants are anchored to the central scenario

x Variants serve as stress tests of the central scenario, providing complementary insight. They are not standalone scenarios.

2. Limited variation from the central view

x The focus is on plausible economyrelevant deviations  not exploring extreme or unlikely economic conditions.

3. Targeted variation of key parameters

x The aim is not to develop a full storyline, but to test sensitivities through well -chosen, impactful key parameters.
x This helps to develop fit-for-purpose variants with a focus avoid unnecessary complexity.

4. Balanced contrasts across variants

x;J3Jaxoxs N|J«zX | -AKT MX J°°K XT ~E2axo3 NJIJKKE JIJN3 -~ "aiggddnd J «°  3IXYzY [
interpretability.
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Key drivers and parameters ETM key parameters selected for high-impact simplicity - focus areas for sensitivity testing.

Qverview >~
JecTTTTTTTTT T T Household energydemand = [777777777777777777 777 =~ ~.
/’/ Demand " et N \\\
riew \
’I [ﬂ' Households \ Lati housi ock » ‘|
! e Sector Population & housing st :
X > Merit order  selection Heat demand & insulation b !
1 ooy — e e .. . .
! Household & Building : space heal| & suiings space heating & hot water | fficiency is covered via !
: and hot water, cooking, cooling Low level driver selection chnology choice (e.g. heat :
1 & Transport Households demand for space heating and hot water can be supplied many mos EVS) :
: % different technologies. The allocation of the technologies to residences of a p ! 1
: . b Industry specific type and construction period is determined in the Merit order :
: Transport . Only car (passenger tray EE section. The resulting allocation is visualized in this chart. See the :mand team deC|S|0n no :
| bus, truck and domestic naV|gat|0[ B Aariculture documentation for more information. i t ffici K b :
! o parate efficiency kno !
1 1
: 4 Other eded. |
1 . \ - ) Solar thermal collectors =aF 16.6% L2 1
! Industry : steel production route, R — !
: heat production, Fertilizers NH3 |
E production route, Chemicals heat | supply > Congersing comb boler = 241% G E
\ i i .-a i ) !
Y production, F_ood heat production, Fledbility R Condersing com boier e 16% @ | Tech mix parameter ;
*._ heat production HT district heating .- 0.0% selection A
NN Emissions > ) -=7
____________________ MT district heating =aF wsw(® """ TTTTTT YT TTEE T TS
Costs & efficiencies ? LT district heating O 0.0%
Air heat pump [ e 247 %
Results & data > )
Ground heat pump aer 10,6 % 2
Aquathermal heat pumnp e 0.0% (2
with TS (surface water)
- &-I‘_fhri-: air heat pump {gas) § 1.0% /
~— —
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Key drivers and parameters ETM key parameters selected for high-impact simplicity - focus areas for sensitivity testing.

A For the tests, the percentage of change of the
parameter has been discussed in demand team

meetings.
Tech mix +15%
Activity +7:5%

S ——

A The team also conducted tests for different % (e.g.
20% change in technology mix)

A Stakeholder input on acceptable range is welcome.
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Initial Test results

Final Energy Demand

Level year Central High Low CRNG6IX Y5 H

Hydrogen Demand

Level year Central High Low cCRNG6IX Y5 H

EU level 203t 1127¢ 11411 1116€ 1.17%
204C 10764 10867 1067C  0.95%

Electricity Demand

Level year Central High Low CRNGIXY5 H

EU level 203¢ 451 483 412  7.18% -8.74%
204C 694 758 624 9.23% -10.14¥%

Methane Demand

Level year Central High Low CRNG6IX Y5 Hti

EU level 203¢ 3344 360¢ 3064  7.84%
204C 3717 4023 3407  8.24%

Notes:
- The figures include all sectors except energy branch.

- Methane demand is the sum of fossil gas and renewable gas (biomethane and synthetic methane).
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EU level 203¢ 1891 180€ 198¢ -4.36%  5.23%
204C 156C 142¢ 169C -8.41%  8.37%




U Technology Adoption follows an S-Curve
) U slow during early adoption, fast during peak adoption and slow again during saturation
Saturation Methodology

U Obsolete technologies lose adoption quickly at first but are difficult to completely eliminate
U This behaviour should also be observable under changing economic conditions

Current Adjustments from NT to HEV Adoption & Phas@ut behaviour over time (for
illustration purposes; doesn't represent F(x),G(x)
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10 10

= S-Curve (Adoption) Current relative Adjustments = S-Curve (Adoption) L-curve (De-Adoption)
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Building blocks for differentiation of the variants D supply have been collaboratively agreed and presented in
public webinar:

Overall approach
- Based on the higlevel definition of the economic variants, each building block is assessed regarding

the possible variation
- For some building blocks, variation in both directions (higher or lower) is imaginable, based on the

respective reasoning

Commodity

prices .
(fossil fuels) (ETS) price

Cost of
capital Flexibility
(WACC)

entso entso
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Economic Variants Supply Perspective

z#A BT «z MK-N!"Z ©°o-. TXAEXK-° °| X A£EJ3 J«
- WACC and Technology costsb Disregarded due to not being relevant this cycle (No expansion).

- Installed capacities and flexibility B Not to be changed. We want to stress test both grid and
supply capacities in the variants.

- CO, prices
- Commodity prices

Building block High economy Low economy
CO2 (ETS) price Higher Lower
CCU/S Let model decide Let model decide
Renewable Extra EU imports Let model decide Let model decide
Commodity prices (for fossil fuel Higher Lower
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Supply Economic Variants: Stresstest on grid and supply capacities

A The supply capacities remain unchanged in this cycle unless technically necessafto be verified
after the modelresults.* 3 - 2  (($Z2° J«T $(>2" ZXXTMIN! YV

V ACER: The primary goal of stress tests is to evaluate the resilience of grid infrastructure. While ideally supply
parameters should also be adjusted, unlike demand, supply capacities are not directly tied to input parameters. This
makes output-based percentage adjustments unreliable. Therefore, it is suggested to keep supply capacities

unchanged in this cycle.

V EC: Supply capacities are often influenced by political and policgriven factors (e.g. subsidies, prioritization), making
them hard to vary consistently. The EC agrees that supply capacities should remain unchanged in this cycle unless
technically necessary (e.g. if the model fails to converge with NT supply values).

A Supply approach on variants:
A Change CO2 and commodity prices by a fixed percentage (10% was decided by WGSB)
A Blue H2 imported from NO will change accordingly

A Green imported H2 and NH3 will remain unchanged
A E-fuels and biofuels share will increase/decrease harmonized with the other changes for each economic
variant
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Initial findings after test results

*All assumptions are preliminary; revisions might be implemented in case the first model run(s) show inconsistencies

A Electricity merit order test results shows changing the prices & CO2 cost up to 10% shows minor impact on the
merit order.

A Initial findings on the demand shows consistency and balanced way of deviation for both on the electricity,
hydrogen and methane demand. However,

A Change on the demand per carrier and per country is different as the magnitude depends on the carrier and
country T as the technology mix & activity level in the central scenarios are different.

ANG6RI WEGGI YeHSW Whue RI It W Wgec RGWJT WeUcd!t R WYnWWJ¢eHGEL

Next Steps

A Finalise the methodology post consultation
A Finalise the results & verify any inconsistencies or extreme divergence and ensure overall trend is consistent
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TYNDP 2026 Scenarios Economic Variants discussion

5- TX3J°XT ME #3J2a $KIXE ow ?2>+ &£ NX N- « EX«-3
50 minutes

entso 4th July 2025 ENTSOE & ENTSOGWorkshop on TYNDP Draft Scenarios
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1. Does the storyline emerging from thdnigh and low economy variants of the central scenario
resonate with you?

A Do you think it will resonate with policy/decision makers?

2. Do the variants function as a useful stress test of the central scenario?
A What could be improved?
A Should variants stress test the grid or also supply capacities and perhaps energy demand?

3. Are the variants sufficiently contrasting?
A Final energy demand is not balanced around the central scenarios.
A Demand for electricity and hydrogen are not mirrored around the central scenarios

4. Are variants required to be in line with the EU targets?
A Should variants stay within policy targets, or is deviation acceptable for strestesting purposes?

A ACER requires variants for (miderm) 2035 and (longterm) 2040y is inclusion of 2050 compulsory and
useful?
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Next Steps, Closing

Aisling Wall, ENTSOG,TYNDP Scenarios Project Manager
5 minutes

4th July 2025 ENTSOE & ENTSOGWorkshop on TYNDP Draft Scenarios




TYNDP 2026 Scenarios Timeline (June 2025)

2024

Terms of Reference commencement

TYNDP 2026 Scenarios Framework commencement O 1 Opening _
Stakeholder Engagement Plan, first version public consutlation
Innovation Roadmap, first version ECONOIIICNE ants
Data collection takeip )
Draft Scenario buidling methodologies report . Delivery datasets & market models for
04 Public workshop TYNDP CBA and infrastructure gaps
consultation package identification
and economic variants
Demand profiles, EV/Heat pump/RES profiles, ACER,
additional supply input parameters, carbon European Commission,
budget & GHG calculation methdology, initial 14 bL , aSYOSNI {(FGSaw 2LAYAz2Y
version of supply tool, market modelling ,PUbI'C consultation )
methodologies, gaffilling methdology, J uI input data & methodologies
Q1 2025 Q2 2025 Q3 2025 Q4 2025 Q2 2026 Q3 2026 Q4 2026
Opening European Commission
publlcdconilcjtlatlon 29 i Approx. apening approval
Il Public consultation O 1 SRG consultation
methodologies . )
J u | economic variants NT+

Publication Scenarios

2 3 package

SRG worksho
b 22 Approx. opening

conomic variants !
J U ﬁ SRG consultation
D e Ceconomic variants

110



Thank you for your attention

WWW.entsos -tyndp -scenarios.eu
scenarios@entsostyndp -scenarios.eu




