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Objective of the brief study

Schleswig-Holstein and Hamburg are currently heavily affected by
curtailment of renewable energy due to redispatch.

At the same time, there is a close market link with Western Denmark and
the Scandinavian market.

Key policy question: What effects would a new electricity price zone
configuration have on the ‘NordicTwinSeaZone’ (NTSZ) — comprising
Schleswig-Holstein, Hamburg and Western Denmark — and Germany (here
referred to as DE2) — comprising all other federal states — in terms of
electricity prices,

market values for wind and PV,

curtailment of wind and PV

and the economic viability of electrolysers?

Objective: To quantify the effect of a new electricity price zone
configuration compared to the German single zone in the scenario year
2030
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Model and methodology scopg Electricity

Power plant utilisation & electricity pricing Market

H |nstalled capacities of renewable and hydro- m Optimized power sector unit schedules
thermal power generation stacks Europe o ] ) )
o B Optimized heating/cooling sector unit
B Fuel costs Obijective e
= Energy sector demand data Minimize system operation costs ® Optimized transport sector unit schedules
(power, heating/cooling, industry, transport) _ _ _ _ _ ) _ _
. Entire year with a rolling planning horizon B Power market prices (incl. post-processing)
. Teqhnology-specmc data Hourly resolution (8760 h) Nl
(Wind, Solar PV, Inflows, COP, solar thermal, Historical meteorological years missions

thermal plant availabilities, ...)

Markets / Instruments Market Coupling

Wholesale electricity markets Balancing markets Net Transfer Capacities Flow Based Market Coupling
Day-ahead, (Intraday Auktion 15 min) (FCR, aFRR, mFRR) (NTC) (FBMC)
Technology options
. Electrolyser/ Battery Plug-In
Wind, Solar PV Energy Storage Power-to-Gas Electric Vehicles Electric Vehicles
(Multireservoir) Combined . . . Electric Heavy-Duty
Hydropower Heat-and-Power (CHP) Cooling (Hybrid) Boiler Transport
Condensing power plants Power-to-Heat (Hybrid) Heat Pumps Solar thermal Geothermal

Detailed description of the model in: Agora Energiewende und Fraunhofer IEE (2025): Lokale Strompreise. Wie die Integration der Netzrealitat in den Strommarkt gelingt und Kosten senkt.

https://www.agora-energiewende.de/publikationen/lokale-strompreise#downloads
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Definition of the 2030 scenario and sensitivities

Reference 2030:
Single zone Germany (DEU) with existing market and price zone.

Electricity price zone definitions:

NTSZ: SH + HH + DK1 (joint Northern electricity price zone)
DE2: Rest of Germany

DK2: Eastern Denmark remains a separate electricity price zone.

Sensitivities for 2030:

New electricity price zone configuration: status quo.

New electricity price zone configuration and 1 GW of additional electrolysis capacity in NTSZ.

New electricity price zone configuration and 3 GW of additional electrolysis capacity in NTSZ.

New electricity price zone configuration and 3 GW of additional electrolysis capacity in NTSZ with a lower price limit until
electrolysis comes online (60 EUR/MWh).
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The electricity balance for the NTSZ in the status quo scenario shows a high
proportion of renewable energy generation and electricity exports

The share of renewable

energy in total electricity ——— |

generation is over 91%

Including the Hamburg
load centre

*Delegated regulation - 2023/1184 - EN - EUR-Lex
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generation (>17%)

The 90% criterion* is met
in all cases, as the gross
energy consumption of

renewable electricity exceeds
the gross electricity
generation from all energy
sources combined, minus net
electricity exports
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The addition of flexible electrolysers increases the average electricity price
and reduces the upward and downward variation in electricity prices
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The average daily electricity price profiles for the sensitivity analyses illustrate
the effect of zone division and the impact of additional electrolysis in NTSZ
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Key findings of the short study

New zone configuration has a significant impact on the average electricity price. NTSZ: slight increase
in the number of hours of curtailment and high influence of cheaper electricity prices from the north.

The addition of flexible loads (electrolysis) in the NTSZ leads to price stability in that
zone and brings electricity prices in the two zones (NTSZ, DE2) closer together.

The expansion of electrolysis capacity in the NTSZ stabilises renewable energy market
values and brings them into line with those of the Single Market Area.

Reaching the 90% threshold in the NTSZ significantly improves the economic
efficiency of electrolysis whilst stabilising the system effects.

The expansion of electrolysis capacity in NTSZ almost eliminates market-driven curtailment of
renewable energy, thereby partially offsetting the lower market value of wind power in NTSZ.
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Conclusions and summary

A new electricity price zone structure brings with it a number of effects on the electricity market that need to be examined in
detail.

By meeting the 90% criterion under RED lll in the NTSZ, electrolysers can participate in the electricity market there on the
basis of their marginal costs, which greatly improves their economic viability compared to the single price zone.

» Acceleration of the hydrogen ramp-up through a larger supply of hydrogen at competitive prices

 Stabilisation of electricity prices and market values for renewable energy through new flexible consumers

Without additional electrolysis in the NTSZ (status quo scenario), lower electricity prices and noticeably lower renewable
energy market values are observed in this price zone. Slightly higher prices are observed in the rest of Germany (DE2). This
generates strong signals for additional flexible loads in the NTSZ.

Additional electrolysis in the NTSZ substantially reduces market curtailment and negative prices, increases the market values
of wind and PV by several tens of per cent, and, with an additional 3 GW, leads to almost complete alignment of price levels
between the NTSZ and DE2. Operating electrolysis up to €60/MWh preserves the key system benefits of the 3 GW sensitivity,
but limits the electricity costs of electrolysis and reduces the use of expensive hours.
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Conclusions and summary

Conclusion: Zoning leads to price differences within the new zones; electrolysis, as a flexible consumer, can specifically
offset these differences whilst simultaneously improving the integration of renewable energy.

Summary: This brief study shows that renewable electricity must be utilised within the system where it is generated. Using the
example of the NordicTwinSeaZone, which encompasses Schleswig-Holstein, Western Denmark and Hamburg, a concrete target
scenario is developed: less curtailment of surplus electricity and more green hydrogen production in Europe. By establishing
new electrolysis capacity, industrial demand is created precisely where electricity is currently ‘wasted’. This has several
advantages: Local hydrogen production stabilises electricity prices in the new price zone whilst simultaneously creating
investment security for both generators and industrial consumers. Furthermore, the concept is not merely an electricity
market issue, but brings together energy policy, industrial policy and security policy. It makes the energy system more efficient,
creates new value and investment in the north, and reduces dependence on imports through the production of our own
green molecules.
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Key assumptions and data for the 2030 reference scenario
The assumptions for NTSZ are based on the 2025 Regional Scenario and the Denmark AF25 Scenario

Installed capacity in Schleswig-Holstein and Hamburg:

Solar PV 9,4 GW
Wind A high level of 13.6 GW
renewable energy

Other renewable generation 0,6 GW

Heat pumps 16 GW Regionalszenario 2025
Electric boiler 0,3 GW B
Electrolysis New flexible 1,1 GW

demand

Battery storage 2,7 GW

Electric vehicles 1,6 GW

Power stations (including CHP) 2,2 GW

Conventional load 4,1 GW

Electrolysis DK1 0,9 GW

~Regionalszenario 2025 - Planungsregion Nord"”, Gemeinschaftswerk der veréffentlichungspflichtigen Verteilnetzbetreiber der Planungsregion Nord (Stand 2025), lizenziert unter CC BY 4.0
https://www.vnbdigital.de/gateway/files?serviceName=vnb&fileld=6978a7883d 1de 1b86f389736&preview=1
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Key assumptions and data for the 2030 reference scenario
Assumptions regarding electricity supply options for electrolysers

NTSZ Proportion of W CE-Part
-Par
— >=90% EE RFNBO RFNBO / low- ‘
Electricity carbon J
supply via the Yes hydrogen 1 - EE-Part
public grid o -
< 90% EE }’{ cgrabaﬁgg%gtlorne { )
p g y NO Grey

Assumptions regarding electrolysis in the electricity market:

| If the FRNBO criterion for green H, for the market area (< 90% renewable energy) is not met, electrolysers participate in
the market up to an electricity price of 20 EUR/MWh.

Il If the FRNBO criterion for green H2 for the market area (>= 90% RE) is met, electrolysers participate in the market up to an
electricity price of 70 EUR/MWh**.

. Additional analysis: If the RENBO criterion for green H2 for the market area (>= 90% RE) is met, electrolysers participate in
the market up to an electricity price of 60 EUR/MWh**.

EU Delegated Acts on Renewable Hydrogen
**These assumptions are based on experts’ estimates of the maximum price at which electrolysis can be operated profitably..
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