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THE ENERGY BACKBONE
Now with hydrogen infrastructure
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MOVING ENERGY
EFFICIENTLY
Systemoperation with three parts

ELECTRICITY TRANSMISSION GRID
GAS TRANSMISSION GRID

H2 CH4



HYDROGEN
EXPORT

Ellund

Vejen

Esbjerg

Skjern

Holstebro

Viborg

Aarhus

Odense

Hjørring Frederikshavn

Aalborg

Kalundborg

Vordingborg

Køge
København

Energiø
Nordsøen Ll. TorupSkive

Aabenraa

Grenaa
Hobro

POTENTIAL HYDROGEN 
INFRASTRUCTURE
DANISH BACKBONE WEST MeOH

H2
MeOH

H2

MeOH

H2 MeOH

H2

MeOH

H2

MeOH

H2

NH3

MeOH H2

MeOH

H2

MeOH

H2

MeOH

H2

MeOH

H2
MeOH

H2

MeOH

H2

MeOH
H2

NH3

H2

H2

PtX hub/node

Exogenous electrolysis capacity

MeOH Endogenous methanol production capacity

NH3 Endogenous ammonia production capacity

Endogenous hydrogen cavern storage capacity

Exogenous hydrogen infrastructure capacity

Exogenous hydrogen distribution infrastructure capacity

LEGEND

Endogenous hydrogen export

H2 Exogenous hydrogen consumption

H2

H2

H2

H2

H2

Fredericia

H2

H2

H2MeOH

H2

NH3 MeOH

H2

H2NH3

MeOH

H2

NH3

MeOH

H2



MARKET AND PHYSICS
• Understanding the relationship between

electricity and hydrogen infrastructure

• Market modelling with a higher resolution 
of electricity bidding zones

• Hydrogen infrastructure reduces the need
for electicity infrastructure

DK1

DK2
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ENERGY DEMAND 
TOWARDS CLIMATE 
NEUTRALITY

MODEL CONCEPT

SYSTEM-
MODEL

Least cost system 
optimization

Wind onshore/offshore

Market-
topology

(zonal/nodal)
Tariff structure

International market 
framework

Price electricity, 
PtX market products

Power consumption
Methane demand

CO2-deposit demand

Hydrogen demand
Jet-/diesel demand

Biomasse and 
waste potential

Technology data 
(Capex/Opex)

Solar potential

Heatpumps
PtX
Synthesis units
CO2 capture & DAC
Energy storages

Framework for investment 
in infrastructure 
(hydrogen, cables/OHL, 
Gas)

INVESTMENT IN PLANTS

RE-RESSOURCES

Electricity
Hydrogen
Green methane
Methanol/Jetfuel
Ammonia

MODEL FRAMEWORK

EKSPORT OF ENERGY

Power grid
Gas infrastructure
Hydrogen infrastructure

INVESTEMENT IN 
INFRASTRUCTURE
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MODELLING PROCESS
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THE ENTSOS’ TYNDP24 SCENARIOS
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https://www.entsog.eu/scenarios#entsog-ten-year-network-development-plan-2024-scenarios



ENTSOS’ TYNDP24 SCENARIOS 
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Compliance with EU Energy and Climate Targets



BUILDING BLOCKS FOR TOP-DOWN SCENARIOS
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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

https://2022.entsos-tyndp-scenarios.eu/wp-content/uploads/2022/04/TYNDP_2022_Scenario_Building_Guidelines_Version_April_2022.pdf


ENTSOS’ 2024 SCENARIO INNOVATIONS
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1
Hydrogen Modelling

H2 zones modelled considering a market 
and dedicated production.
Domestic production of synthetic fuels.
Explicit hydrogen to power modelling.

2
EV Modelling

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

Offshore Modelling

Hub modelling wind farms, electricity grid, 
hydrogen pipelines and electrolysers.
Hubs interconnect with each other and 
mainland Europe.

3

4
Heat Modelling

Hybrid heat pumps as heating that 
use energy produced by three carriers 
(electricity, hydrogen and methane).

5Expansion Modelling

New approach that enhances run times over 
previous cycle, and allows for a larger model 
to be run

4 out of  the 5 innovation areas 
involved sector integration



TYNDP24 – MODELLING OF SECTOR INTEGRATION
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SCENARIO CONSULTATION FEEDBACK ON INPUT DATA AND 
METHODOLOGY FROM SUMMER 2023
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scenarios (see: https://2024.entsos-tyndp-scenarios.eu/
https://2024.entsos-tyndp-scenarios.eu/download/)

https://2024.entsos-tyndp-scenarios.eu/download/


ENTSO-E’S VISION FOR A CARBON NEUTRAL EU
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builds on 4 building blocks .. 

Or two intertwined pillars



THANK YOU!
ano@energinet.dk
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