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THE ENERGY BACKBONE

Now with hydrogen infrastructure
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MOVING ENERGY
EFFICIENTLY

Systemoperation with three parts
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MARKET AND PHYSICS

* Understanding the relationship between
electricity and hydrogen infrastructure

 Market modelling with a higher resolution
of electricity bidding zones
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MODEL FRAMEWORK

Framework for investment Market- International market  Technology data

in infrastructure topology framework (Capex/Opex)
(hydrogen, cables/OHL, (zonal/nodal) Price electricity,
Gas) Tariff structure PtX market products

MODEL CONCEPT

RE-RESSOURCES

Wind onshore/offshore

Solar potential

Biomasse and
waste potential

INVESTEMENT IN
INFRASTRUCTURE

Power grid
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Hydrogen infrastructure

INVESTMENT IN PLANTS
Heatpumps

PtX
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CO2 capture & DAC
Energy storages

ENERGY DEMAND
TOWARDS CLIMATE
NEUTRALITY

Power consumption
Methane demand

Hydrogen demand
Jet-/diesel demand
CO,-deposit demand

EKSPORT OF ENERGY

Electricity
Hydrogen

Green methane
Methanol/Jetfuel
Ammonia




MODELLING PROCESS
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THE ENTSOS” TYNDP24 SCENARIOS
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https://www.entsog.eu/scenarios#fentsog-ten-year-network-development-plan-2024-scenarios




ENTSOS” TYNDP24 SCENARIOS

Compliance with EU Energy and Climate Targets

All scenarios will be aligned with the Union’s 2030 targets for energy and climate and its 2050 climate
neutrality objective and will include a carbon budget assessment.

2030 targets 2050 targets

* Net-zero emissions

* Offshore targets -- MS non-
binding agreements

55% GHG reduction (comparedto 1990)

Energy efficiency first principle is reflected with 11.7%
reduction final energy demand

resulting in a upper limit of 8873 TWh (763 Mtoe)

42.5% RES share

Offshore targets -- MS non-binding agreements

Specific targets for transport or industry sector according
to the provisional agreements in March, 2023
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ENLERGINET

BUILDING BLOCKS FOR TOP-DOWN SCENARIOS

In the 2024 Scenario edition, the top-down scenarios
have been built in an open source tool — the Energy
Transition Model — starting from Eurostat and
TYNDP22 data
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https://2022.entsos-tyndp-scenarios.eu/wp-content/uploads/2022/04/TYNDP_2022_Scenario_Building_Guidelines_Version_April_2022.pdf
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ENTSOS” 2024 SCENARIO INNOVATIONS

Hydrogen Modelling

H, zones modelled considering a market
and dedicated production.

Domestic production of synthetic fuels.
Explicit hydrogen to power modelling.

EV Modelling

Improvement of 2022 scenarios.
2 Transport modelling will include demand
side shifting and Vehicle to grid.
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Expansion Modelling 5

New approach that enhances run times over

previous cycle, and allows for a larger model
to be run

Heat Modelling

Hybrid heat pumps as heating that

use energy produced by three carriers 4
* (electricity, hydrogen and methane).

*

Offshore Modelling * 4 out of the 5 innovation areas
Hub modelling wind farms, electricity grid,
hydrogen pipelines and electrolysers.
Hubs interconnect with each other and
mainland Europe.

involved sector integration
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TYNDP24 — MODELLING OF SECTOR INTEGRATION
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ENERGINET

SCENARIO CONSULTATION FEEDBACK ON INPUT DATA AND
METHODOLOGY FROM SUMMER 2023

NTRY ID COUNTRY NAME SCENARIO ETM PATHWAY LINK

ents 0@ e g e G P TR Eneray Demand per sector/per carier Technolagy market shares AT Austria Distributed Energy | Distributed Energy - AT
Final Energy Demand per energy carrier*” (TWh) BE BE'QIUH"I D?Str?bUtEd EFIEFQY D?Str?bUtEd EFIEFEIV - BE
Ditibuted Eneray Cloba Ambrtion BG Bulgaria D!Str!buted Energy D!Str!buted Energy - BG
Eneray type o cY Cyprus Distributed Energy | Distributed Energy - CY
CZ Czech Republic | Distributed Energy | Distributed Energy - CZ

2k DE Germany Distributed Energy | Distributed Energy - DE

DK Denmark Distributed Energy | Distributed Energy - DK

0K S EE Estonia Distributed Energy | Distributed Energy - EE

T ® ey ES Spain Distributed Energy | Distributed Energy - ES

o D @ Heat F Finland Distributed Energy | Distributed Energy - FI

. - . .ngcn FR France Distributed Energy | Distributed Energy - FR
Vethans GR Greece Distributed Energy | Distributed Energy - GR

» 0 0thers HR Croatia Distributed Energy | Distributed Energy - HR

erids HU Hungary Distributed Energy | Distributed Energy - HU

. IE Ireland Distributed Energy | Distributed Energy - [E

T [taly Distributed Energy | Distributed Energy - [T

oK LT Lithuania Distributed Energy | Distributed Energy - LT

2040 2050 LU Luxemburg Distributed Energy | Distributed Energy - LU

* Fingl energy demand exdudes energy branch, intemational shinping, ambiant heat and includes international gviation (to be able to compare with the Proggsal LV Latvia Distributed EHEFQY Distributed EHEFEI‘-.I - LWV
S e T Malta Distributed Energy | Distributed Energy - M

ML MNetherlands Distributed Energy | Distributed Energy - ML

= = pL Paland Distributed Energy | Distributed Energy - PL

Microsoft Power B1 fefz 2 ny@me= 72 pr Portugal Distributed Energy | Distributed Energy - PT
5 TYNDP?024 | RO Rnmania Nistributed Fnerme | Distributed Fnerow - RO

scenarios (see: https://2024.entsos-tyndp-scenarios.eu/
https://2024.entsos-tyndp-scenarios.eu/download/)
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https://2024.entsos-tyndp-scenarios.eu/download/
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ENTSO-E'S VISION FOR A CARBON NEUTRAL EU

A Power System for a
Carbon Neutral Europe

10 October 2022

builds on 4 building blocks ..

ENTSO-E Vision ‘

ENERGY SYSTEM OPERATING
FLEXIBILITY FUTURE GRIDS

VISION %
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Sustainability

Resilience Affordability

ENERGY INFRASTRUCTURE
AND INVESTMENTS

MARKET DESIGN FOR
CARBON NEUTRALITY
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Prepare
the future
and manage
the present

All building blocks are complementary
and mutually influence each other

Infrastructure
Operating & Investments
Future Grids Accelerate development
To ensure a secure and 5"_d ?mancmg of the
efficient operation of grid infrastructure
the “system of systems” onshore and offshore

Market Design
Provide value to what
will be needed for

h the energy transition
Energy System a'\’a -~
Flexibility sutsod "&;‘F Innovation

VISION

Balance the increased e Enable the necessary
weather dependency & A POWER SYSTEM FOR A developments and
e vty CARBON NEUTRAL EUROPE e sl e

@ Prepare the FUTURE - Manage the PRESENT

g RE AND El ﬁ.ji-'.
e = Information & ]
OR EUROPE — i £
e = Communication

- o 5 Technology

Operational
Excellence
Support TSOs for an
efficient, resilient
and secure system
operation

> Design, develop and support
ICT tools to manage the
power system

Market Development Regional

and Operation 3 Coordination g /

Suppert and implement market Coordinate national

mechanisms to efficiently and regional actors

operate the system and optimise at the scale of

social welfare for consumers European regions

Or two intertwined pillars



THANK YOU!

ano@energinet.dk
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