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Concept for an EU model region aimed at increasing the use of
renewable energy to boost regional value creation as well as na-
tional energy resilience and sovereignty through independence
from non-European markets.

The aimis to avoid signals of scarcity and price spikes by increas-
ing the conversion of renewable electricity into molecular-based forms of energy for use in indus-
try, the heating sector, mobility and long-term storage, thereby reducing dependence on imports.

The first key measure is the creation of a new joint electricity price zone comprising DK1 and SH
(Western Denmark together with Schleswig-Holstein) to form the NordicTwinSeaZone (NTSZ), with
an extension to include Hamburg.

1. Management Summary

Key results at a glance:

The Fraunhofer IEE scenario analysis for 2030 clearly demonstrates that establishing a joint electricity
bidding zone comprising DK1 plus Schleswig-Holstein and Hamburg, combined with at least 3 GW of
flexible electrolysis, leads to a structurally more stable, cost-efficient, and resilient energy system. Av-
erage electricity prices decline by around 4%, extreme price peaks are market-based reduced by one
third, and negative price hours fall by 35%. At the same time, renewable curtailment in Schleswig-Hol-
stein decreases by 75%, while redispatch volumes are reduced nationwide by approx. 1 TWh per year.
Market values for renewable energies increase significantly (onshore wind: +6€/MWh compared to the
current bidding-zone split). The zone consistently meets the RED Il 90% criterion and enables electro-
lysers to operate at over 5,000 full-load hours, allowing green hydrogen to be produced at competitive
and predictable prices in Europe. For Germany, this therefore enables domestic hydrogen production at
competitive prices of €3-5/kg or €90-150/MWh—averaged over a 20-year contract.

Strategic value creation:

The NordicTwinSeaZone transforms renewable electricity from a final product into the starting point for
integrated value chains in hydrogen, Power-to-X, heat, and storage. By combining complementary gen-
eration portfolios (onshore and offshore wind, solar, biomass) with batteries, electrolysers, and heat
infrastructure, a European flexibility and value-creation emerges. This space smooths price signals, re-
duces grid congestion, and provides long-term investment certainty.

Benefits for industry, economy, and consumers:

Industrial customers and large energy consumers benefit from a significantly broader usable price
band, with more than 200 additional hours per year below economically viable price levels. Data cen-
ters, energy-intensive industries, and Power-to-X applications gain access to predictable energy prices,
high security of supply, and near-zero-carbon production conditions. Consumers are shielded from ex-
treme price signals without undermining revenue stability for renewable energy producers.



Systemic and policy relevance:

The NTSZ directly addresses all key objectives of the ACER Bidding Zone Review: increased market li-
quidity, more efficient price formation, lower redispatch costs, and improved integration of renewable
energies. It strengthens the european energy sovereignty, reduces dependence on fossil energy imports,
and enhances resilience in crisis situations.

Conclusion:

The NordicTwinSeaZone is not merely a regulatory concept, but a market-based industrial and energy
policy vision for Europe post-2030. It consistently transforms renewable energy into sustainable re-
gional value creation, stabilizes prices and revenues, and positions the region as a Green Energy Hub
for green hydrogen and molecules. The 3 GW electrolysis scenario emerges as the clear systemic and
economic optimum for the NordicTwinSeaZone.

2. Project Objective

The NordicTwinSeaZone (NTSZ) is intended to serve as a European model region, demonstrating how
renewable energies can be systematically integrated into stable value chains involving liquid or gaseous
energy carriers. The aim is to create market and price stability for electricity, hydrogen, heat and green
molecules, thereby enabling long-term energy security and economic development. The qualitative in-
itial considerations have been quantitatively confirmed by a certain scenario analysis using simulation
calculations by the Fraunhofer Institute IEE.

The core element is the creation of a joint electricity price zone comprising Denmark, Schleswig-Hol-
stein and Hamburg. This generates market-oriented price signals, reduces grid bottlenecks and in-
creases liquidity in the regional electricity market. This creates a market environment that views renew-
able electricity not as a final end product, but as the starting point for an integrated hydrogen and PtX
industry.

The targeted conversion of renewable energy into hydrogen creates predictable and seasonally storable
energy for industry, heating, mobility and data centres. This stabilises the energy system, largely avoids
curtailment and redispatch, reduces Europe’s dependence on imports and strengthens regional secu-
rity of supply in crisis situations.

The NTSZ also offers attractive investment conditions for energy-intensive industries and new data cen-
tres. Low price volatility, high renewable energy availability and integration with heating and hydrogen
infrastructure enable cost-effective and virtually climate-neutral production. Data centres also benefit
from stable load profiles, affordable green electricity prices and usable waste heat.

ACER’s recommendation gives Schleswig-Holstein the opportunity to take a leading role in the Euro-
pean energy transition together with DK1. The connection to the Denmark West electricity price zone
described in the concept, due to be implemented at the turn of 2029/2030, is a strategic step towards
fair electricity prices, larger consumer structures and an accelerated energy transition. At the same
time, the zone strengthens the competitive, integrated electricity market in Northern Europe.

As soon as the zone permanently and physically meets the RED Il criterion of 90% renewable genera-
tion, the expansion to Hamburg can take place promptly. Simplified access to electricity with a very high
share of green power would significantly support Hamburg’s ambitious climate neutrality goals.



3. Background

Germany currently has a single electricity price zone, whereas Denmark has long operated two zones
(DK1/DK2). Schleswig-Holstein is one of the largest producers of renewable energy in Europe, but does
not benefit from its low regional generation costs due to the single German zone. At the same time, grid
bottlenecks and increasing curtailment are hampering both the economic viability of new plants and
the integration of further generation.

Foryears, the EU has pursued the goal of reducing grid bottlenecks, lowering redispatch costs and bet-
ter aligning investment incentives with real grid conditions through differentiated price zones. Against
this backdrop, the NordicTwinSeaZone creates a model that efficiently links generation, consumption
and market mechanisms across national borders. The simulations show a massive reduction in curtail-
ment and redispatch in the grids.

The zone integrates the complementary renewable portfolios of both regions — offshore wind, onshore
wind, solar and biomass - into a single market area. Supplemented by flexible consumers such as elec-
trolysers, battery storage, thermal storage and, in the future, large data centres, an integrated energy
system is created that balances fluctuations in electricity supply and smooths out peak loads.

The NTSZ is particularly relevant to German and European energy policy because it addresses structural
bottlenecks: Without flexible large-scale consumers in Northern Germany, further additions of renewa-
ble energy capacity in large-scale grid areas of Germany would scarcely be economically viable due to
limited transmission grid capacities. At the same time, there is a lack of access to regional PtX value
chains, even though the necessary generation potential exists.

The regional processing of renewable energy creates resilient, geopolitically independent energy
sources. This strengthens European energy sovereignty by gradually replacing imports of fossil fuels. In
times of crisis — such as the breakdown of international supply chains, extreme price spikes or geopo-
litical tensions —the zone can provide energy locally and ensure security of supply.

With its high share of renewable energy (well over 90% by 2030), the zone also forms a robust foundation
for industrial applications and export models. It improves the economic viability of new renewable en-
ergy plants, supports the integration of the German hydrogen strategy and creates a European reference
market for green molecular production.

The NTSZ enhances European resilience on four levels:

1. Organisational: The conversion of green electricity into green molecules leads to stable, con-
sistent volumes and prices and reduces dependence in times of stress and crisis by lowering
reliance on imports of liquid and gaseous fossil fuels.

2. Technically and systemically: Diversified renewable energy generation (onshore/offshore/so-
lar/biomass) combined with flexibility measures (batteries, electrolysis, thermal storage)
smooths load and price profiles, reduces redispatch and absorbs low/negative prices. During
periods of low sunlight and low wind, H, and thermal storage, as well as cross-border trade, un-
derpin security of supply.

3. Market-based and economic: Greater liquidity and market-oriented price signals in the common
zone mitigate extreme price spikes; the coupling of electricity, H, and heat stabilises revenues
(producers) and reduces cost risks (consumers/industry).

4. Spatialinfrastructure: Existing and planned 380 kV corridors (including the West Coast line and
the Central Corridor) as well as interconnectors expand the trading area; offshore landings and
prospective hybrid converters strengthen international integration

Germany currently operates a single national electricity price zone, whereas Denmark has long main-
tained two zones (DK1/DK2). Schleswig-Holstein is one of the largest producers of renewable energy in
Europe, but due to the unified German bidding zone it does not benefit from its low regional generation
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costs. At the same time, grid congestion and increasing curtailment place a burden on both the eco-
nomic viability of new installations and the integration of additional generation capacity.

For many years, the EU has pursued the goal of using differentiated bidding zones to reduce grid bottle-
necks, lower redispatch costs, and better align investment incentives with actual grid conditions.
Against this backdrop, the NordicTwinSeaZone creates a model that efficiently links generation, con-
sumption, and market mechanisms across national borders.

The zone integrates the complementary renewable energy portfolios of both regions—offshore wind,
onshore wind, solar, and biomass—into a single market area. Supplemented by flexible consumers
such as electrolysers, battery storage, thermal storage systems, and, in the future, large data centers,
an integrated energy system emerges that balances fluctuations in electricity supply and smooths de-
mand peaks.

The NTSZ is particularly relevant for German and European energy policy because it addresses struc-
tural bottlenecks: Without a new electricity price zone, further expansion of renewable energy in Schles-
wig-Holstein would hardly be feasible due to limited grid capacity. At the same time, the region currently
lacks access to local PtX value chains, even though the required generation potential already exists.

By processing renewable energy within the region, resilient and geopolitically independent energy car-
riers can be produced. This strengthens European energy sovereignty by gradually replacing imports of
fossil molecule-based energy. In times of crisis—such as the disruption of international supply chains,
extreme price surges, or geopolitical tensions—the zone can provide energy locally and ensure security
of supply.

With its high share of renewable energy (well before 2030 = 90%), the zone also forms a robust founda-
tion for industrial applications and export models. It improves the economic viability of new renewable
energy plants, supports the integration of the German hydrogen strategy, and establishes a European
reference market for green molecule production.



4. SWOT Analysis for Customers, Industry and Powerproducers

Strengths

Weaknesses

Optimized market structure, improved liquidity in DK1, Eu-
ropean integration with stabilization of the demand curve in
DK1 and SH (e.g., on national holidays or during daily load
fluctuations)

Strong renewable energy generation in diverse temporal
and geographical portfolios (DK1 = offshore wind + biomass
+ CHP, and SH with onshore wind + solar)

Strengthening European market integration and market
flexibility

Reducing price spikes and smoothing price movements

Multiple international cable interconnectors totaling over 4
GW plus domestic 380 kV lines

Joint compliance with the 90% renewable energy share ac-
cording to RED 1l

Doubling of full-load hours for electrolyzers to over 8,000
hours, removal of additionality requirements, and elimina-
tion of temporal and spatial correlations

Stabilisation of revenues for generators and additional rev-
enue opportunities

Potential political support in Kiel, Copenhagen, and Brus-
sels

Benefits for consumers and industry in DK1 and SH through
smoothing and capping of price curves

DK1 and SH will become a Green Energy Hub for Europe
and can jointly produce H2 for Germany

Pioneer role in Europe and SH as a green 90% neighboring
zone compared to the rest of Germany (according to REDIII)
Strong incentive for additional investors and a guarantee of
the supply of green electricity in Denmark and Schleswig-
Holstein

Power-to-X and establishment of electrolysers for flexible
baseload

Favorable regional waste heat opportunities for green dis-
trict heating

Enabling the overbuilding of existing grid connections with
200% wind power and flexible electrolysers

Reduction of low or negative prices through strengthening
the baseload

Reduced grid congestion and lower redispatch costs

¢ Extension of the NordicTwinSeaZone to include Hamburg,
provided the 90% criterion is consistently met

¢ One-time regulatory hurdle
¢ Grid expansion may be necessary

¢ Price differences with neighboring
zones are possible

¢ EU approval is required

e Adjustment of the EEG market
premium mechanism is necessary

e Temporary reduction in revenue
due to market prices in Schleswig-
Holstein until new electrolyzers and
data centers are operational or
Hamburg is added. Market premi-
ums, however, will remain in place.

e Merit order could lead to market
failure in times of crisis

¢ Shifting the grid boundary to the
Elbe River is necessary, as already
proposed for ACER variant DES5.

e Political resistance from other
regions expected in Berlin and
Munich

e Delays in approvals by national
and EU authorities

e Technical risks still to be as-
sessed

e Uncertainty about
price development

e Both sub-sectors are net ex-
porters with different timelines
and physical connectors ...

long-term

When assessing the SWOT analysis, it is important to look ahead to the period from around 2030 and
evaluate all arguments against the backdrop of the market conditions prevailing at that time. A market-
based implementation would take some time and require the development and pricing of new futures
contracts. By then, consumers and producers would be able to adapt to the new opportunities.



5. Benefits of the NTSZ for the EU, ACER/BZR

Overall, the NTSZ strategy offers significant strengths in line with the Bidding Zone Review 2025: it main-
tains an economically robust market structure, promotes the integration of renewable energy, increases
market liquidity, and strengthens grid security — all of which are key factors required by the BZR meth-

odology.

In addition, ACER highlights the general benefits of well-defined zones: increased cross-border trade,
more efficient grid investments and cost-effective integration of new technologies.

The NTSZ addresses all four BZR categories with clear strengths: It increases liquidity and market effi-
ciency, reduces congestion and redispatch, integrates P2X/electrolysers cost-effectively and stabilises
prices — precisely the benefits that ACER and the BZR define as the target corridor.

NTSZ Strengths vs. BZR Goals (Condensed):

Group

Market Structure &
Liquidity

Renewable Integra-
tion & Flexibility

Network & Cross-
Border Trade

Price Stability &
Volatility Manage-
ment

Investment & Gov-
ernance

Energy Transition
Hub

Key NTSZ Strengths

Larger combined zone (DK1 + SH), im-
proved market depth, stable forward
curves

High RES share (=90%), complementary
portfolios, >8,000 h for electrolysers

Strong interconnectors (>4 GW), opti-
mized grid use, overbuilding existing
nodes

Price smoothing, peak capping, utiliza-
tion of low/negative prices

Clear price signals, investor attractive-
ness, political feasibility, Hamburg ex-
pansion option

Green Energy Hub for hydrogen, Power-
to-X scaling, regional heat integration

Corresponding BZR Objectives / Bene-
fits

Enhance market efficiency, liquidity,
and reduce transaction costs

Support efficient RES integration and
cost-effective new technologies (P2X,
storage)

Facilitate cross-zonal trade and im-
prove network security

Improve social welfare, market effi-
ciency, and stability

Increase investment incentives and en-
sure robust implementation

Accelerate decarbonization and im-

prove overall system efficiency



6. Key advantages for Denmark (DK1)

Improved Market Efficiency and Liquidity

o DK1 benefits from an optimized market structure and greater liquidity, reducing transaction
costs and stabilizing demand curves (e.g., during holidays or daily fluctuations).

e Additionalreliable green electricity from Schleswig-Holstein to supply new major customers in
Denmark, instead of unreliable grey electricity imports from Germany

e Alarger number of traders and market participants leads to a more stable market.
e This strengthens European market integration, making DK1 more resilient and competitive.
Lower and More Stable Electricity Prices

e Consumers and industry in DK1 gain from smoothing and capping of price curves, reducing vol-
atility and avoiding extreme peaks.

e This leads to fairer price sighals and better planning security for businesses.
Green Energy Hub and Hydrogen Production

e DK1+SH becomes part of a European Green Energy Hub, enabling large-scale Power-to-X and
hydrogen production for Germany and beyond. Strengthening the German hydrogen market to-
gether also supports pipeline projects in southern Denmark.

e Electrolyzers can operate up to 8,000 full-load hours, improving profitability and accelerating
decarbonization.

Import of additional green electricity

e Supply of green electricity from Schleswig-Holstein to meet the needs of additional new con-
sumers in Jutland.

e Preventing imports of electricity of unknown fossil origin from the German bidding zone
Strong Investment Incentives

e Clear price signals and a pioneer role in Europe attract investors to DK1 for renewable projects,
electrolysers, and flexible baseload solutions.

e Political support from Copenhagen and Brussels further enhances investment security.
Reduced Grid Congestion and Redispatch Costs

e Better utilization of existing interconnectors (>4 GW) and domestic 380 kV lines reduces grid
bottlenecks and costly redispatch measures.

e This improves overall system efficiency and reliability for DK1.



7. NTSZ strengths relating to Germany

Significantly less redispatch: Higher consumption in Schleswig-Holstein, driven by regional prices and
consumption patterns adapted to market conditions, also reduces the redispatch required in Germany
by approximately 1 TWh and lowers the redispatch costs borne by all consumers

Avoiding curtailment: Utilising energy volumes (approx. 1TTWh) from market-driven curtailment to create
value enables market-competitive hydrogen prices for industry and supply security for H2 power sta-
tions with a target corridor

Significantly reduced electricity flows across the Elbe: the additional electricity locally used in SH re-
duces and alleviates bottlenecks in Germany and enables the planned and controlled expansion of suit-
able renewable energy plants in Germany’s regions

Competitive hydrogen price: thanks to more favourable production conditions and better distribution of
CAPEX costs, domestic hydrogen can be made available to industry and for use in storage facilities and
power stations at competitive prices. The target corridor calculated by Flensburg University of Applied
Sciences for hydrogen fed into the core network is approximately 3-5€/kg or €90-150/MWh averaged
over a 20-year contract.



8. Implications for the energy sector and energy law

A): Due to the expected increased use of battery storage and market-driven P2X applications (particu-
larly flexible electrolysers with marginal costs close to market levels), coupled with increased renewa-
ble energy production, two effects may occur within a new price range from the target year 2030 on-
wards. Both will significantly stabilise and expand the usable price range for consumers, whilst at the
same time resulting in fewer price peaks in the market value for producers:

1. Aredresistance line means that previously observed merit order effects occur less frequently,
as the 100% renewable energy surplus acts as an upper limit and, at the same time, flexible
consumers exit the market in good time. This results in a market-driven price cap at the upper

end of the price range (not a political price cap).

2. Arecurring price decline into low or negative price scenarios is absorbed and avoided by a plant-
specific ‘green’ support zone, as battery storage, P2X and flexible electrolysers actively utilise
these prices. Furthermore, cross-border trade actively supports the market within this support

Zone.

This means that both consumers and producers benefit from a more stable market. For consumers,
high peak prices could be avoided without renewable energy producers suffering as a result, since re-
newable energy plants feed little or no power into the grid at these times anyway. Producers could

achieve a better average revenue by offsetting low or negative prices.

VoY

Further assumptions are clarified:

Red resistance line (price cap)

A 100% renewable energy surplus has an up-
ward-limiting effect. Known merit-order effects
occur less frequently. Flexible consumers exit
the market in time. Consumers are protected
from extreme price spikes (without political
price caps).

Green support zone (price floor)

Low or negative prices are actively used. Battery
storage, power-to-X, electrolysers, and cross-
border electricity trading support demand. Pro-
ducers achieve better average revenues.

e No bottleneck to Hamburg and Hannover/Braunschweig/Salzgitter will lead to sufficient cross-bor-

der transactions

e Absorbing low and avoiding negative market prices at a border price due to hydrogen market price

and industrial electricity price
e Connection of Hamburg leads to stronger demand

e Temporary undersupply in DK1 and international connectors stabilize the price at a similar level as

today

o Additional overbuilding of originally planned feed-in network connection points with simultaneous
operation of electrolyzers and optional 200% expansion of wind power ...



Energy Law Implications

At the Institute for the Transformation of the Energy System (ITE) at the West Coast University of Ap-
plied Sciences, the feasibility of splitting a bidding zone was evaluated from the perspective of energy
law.

A division of the electricity bidding zone is considered to be legally possible in principle, yet feasible
only within the context of comprehensive legislative and EU law adjustments. In the short term, politi-
cal and regulatory barriers exist; however, in the medium term—given altered framework conditions—
scope for action will emerge. Against this backdrop, the NordicTwinSeaZone can, in part, already be
prepared today (e.g., regarding infrastructure and value chains), whereas its formal implementation as
an independent electricity bidding zone presupposes a shift in the political and regulatory framework.

Legal Action Required in Germany (selected measures):

e Amendment of the Energy Industry Act (EnWG) to enable the establishment of multiple electricity
bidding zones

e I|nitiation or active support of an EU Bidding Zone Review (BZR)

e Coordination and approval within the framework of EU internal electricity market and state aid
rules

e Further development of the EEG support mechanism (market premium, auction design, market
values)

e Adjustment of industrial compensation mechanisms (e.g., electricity price compensation)

e Systematic integration of the RED Il 90% rules for hydrogen into national implementing legislation

e Accompanying adjustments to grid charges and electricity market

e Establishment of transitional provisions to safeguard investment and planning certainty
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9. Vision 2030 - Results of a Fraunhofer IEE scenario analysis

To conduct an in-depth quantitative assessment of the NordicTwinSeaZone (NTSZ), a detailed scenario
analysis for the target year 2030 was carried out in collaboration with the Fraunhofer Institute for Energy
Economics and Energy System Technology (IEE).

In contrast to purely retrospective status quo studies of the past, the analysis explicitly maps future
market and infrastructure developments, thereby providing a robust forecast of the NTSZ’s impact on
the energy economy. In addition to the planned infrastructure expansions, significant activity by market
participants in both the DK1 and SH+HH regions was factored in. These include battery storage, data
centres, large-scale heat pumps, flexible electrolysers and expansions of renewable energy generation
facilities.

8.1. Methodology and Scenario Framework

The analysis is based on an hourly-resolution, integer linear optimisation model (8,760 hours) that mod-
els the electricity market, taking into account grid constraints, power plant dispatch, renewable gener-
ation and flexible consumers. The objective is to minimise system operating costs, reduce consumer
costs and maintain generator market values under realistic grid, market and technology assumptions
for 2030.

Four clearly defined core scenarios were examined:

e DEU Status Quo - current German single zone

e NTSZ status quo — purely technical zone division (SH, HH, DK1) without new demand

e NTSZ+ 1 GW electrolysis - limited flexibility

e NTSZ + 3 GW electrolysis (€60/MWh marginal price) — scaled flexibility with market-based price
capping

8.2. Modelling approach and assumptions

Key assumptions for the NTSZ in the target year 2030 include:

e Renewable energy share of electricity generation: > 91%,

e Existing electrolysis capacity as status quo: 1.1 GW in SH/HH and 0.9 GW in DK1,

e Planned and realised battery storage: 2.7 GW,

e Net electricity exports from the zone: > 17% of generation,

e Electrolysis as systemic flexibility with electricity purchase price caps of €60-70/MWh upon fulfil-
ment of the RED Ill criterion (= 90% renewable energy).

8.3. Impact on electricity prices

Price Duration Curves (Price Time Series 2030)

250 - High-Price Area: The high-price area is DEU Status Quo
— significantly flattened. No extreme peaks sgs i’t?;:/l:/sEﬁel::(t)rol is
£ 200 >200 €/MWh as in the DEU unified zone. e
2 / NTSZ 3 GW Electrolysis
Q 150 A —— NTSZ 3 GW Electrolyse (60 €)
S 1001
o
2> 501
S —
S 0 B . §
(9]
9
W -50- \
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0 2000 4000 6000 8000
Hours (sorted)

The scenarios clearly show that only an expansion of electrolysis to 3 GW or more will achieve the de-
sired systemic stabilisation:
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e The average electricity price for consumers falls from €52.9/MWh (DEU) to €50.9/MWh (NTSZ + 3
GW) (3.9%)

e Atthe same time, the usable price range for industry and large-scale consumers widens signifi-
cantly by 3% per year. This corresponds to over 250 additional hours.

e Proportion of negative hours (< €0/MWh): 8.9% > 5.4% (35% of total time per year)

e Proportion of hours < €100/MWh: 87.1% > 91.8% (+4.7 percentage points)

e Extreme price spikes are limited by market forces, without a regulatory price cap. This price share
falls by 33%.

Creating the ultimate currency for industry and data centers: Price Predictability.

Usable Price Range (20-100 €/MWh)
DEU Status Quo 58.6% of hours in usable band (20-100 €/MWh)

Usable Price Range (20-100 €/MWh)
NTSZ + 1 GW ELY

521 52.1% of hours (highly stable, but smaller volume)

Usable Price Range (20-100 €/MWh)
NTSZ + 3 GW ELY ' L0 61.0% of hours (largest usable volume)

Interpretation: The 3 GW scenario expands the optimal industrial price window by >200 hours per
year. By shifting hours away from extreme highs and extreme lows, the NTSZ delivers highly
predictable, moderate baseload costs.

From a market perspective, the NTSZ functions as an integrated flexibility pool in which surplus renew-
able electricity is not displaced but utilised in a value-adding manner. Electrolysis acts as a dynamic
system stabiliser: it voluntarily exits the market above €60/MWh and replaces redispatch with market-
based load control. It is not the absolute lowest price, but rather predictability and full-load capability
that become the decisive locational advantage — particularly for data centres, PtX industry and basic
material processes. Calculated market prices are net figures and are calculated without inflation up to
the target year of 2030.

8.4. Market values of renewable energies: stabilisation rather than random revenues

The new analysis clearly distinguishes between short-term price reductions and long-term revenue se-
curity. Without additional flexible demand, market values for wind and PV in the northern zone would
initially fall:

e Wind: —-€3.5/MWh compared to the single-price zone,
e PV: +£0.6/MWh (slightly stabilised by daily fluctuations).

As electrolysis capacity increases, this effect would be reversed:
Electrolysis stabilises renewable energy market values,
o Revenuerisks for generators are reduced,
Market value for onshore wind:
o NTSZ without electrolysis: €35.0/MWh
o NTSZ + 3 GW electrolysis: €40.8/MWh
Electrolysis acts as a permanent local demand that:
o cushions dumping prices,
o stabilises market values,
o significantly improves the financial viability of new renewable energy plants.
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8.5. Curtailment and redispatch: addressing the root cause rather than treating the symptoms

The Fraunhofer simulations show a structural reduction in the load on the electricity system. A key
finding of the scenario analysis is the massive reduction in systemic inefficiencies:

e Market-based renewable energy curtailment in Schleswig-Holstein falls from 1.2 TWh/a to 0.3
TWh/a (75%)

e Redispatch volumes are reduced nationwide by around 1 TWh per year.

e Grid bottlenecks are identified and managed efficiently through market mechanisms, rather than
being corrected downstream at great cost.

Data highlight:

Market-based curtail-
ment of renewable en-
ergy drops in Schleswig-
Holstein from 1.2 TWh to
just 0.3 TWh

In this way, the NTSZ replaces redispatch with market mechanisms, electricity consumption and value
creation, rather than through additional subsidies or blanket interventions.

8.6. Electrolysis and RED lll lever: Doubling of full-load hours

A key structural feature of the NTSZ is the sustained achievement and guaranteed exceeding of the 90%
renewable energy criterion. The central benefit of the NTSZ lies in the significantly improved economic
viability of electrolysis:

e Anincrease in capacity utilisation of +110% to +136% compared to the German standard zone,

o Electrolysers may be operated for >8,000 full-load hours per year and, in the new electricity bid-
ding zone, still achieve >5,000 hours per year at marginal costs of €60-10

e Enables the utilisation of existing grid connection points,

e Without additionality, time or location restrictions for electrolysers

Electrolysis thus becomes a base-load-capable industrial policy infrastructure — no longer merely a by-
product of surplus electricity. Electrolysers are evolving from ‘surplus users’ into key system elements
with base-load characteristics.

Overall systemic assessment and conclusion: The 3 GW scenario as the clear optimum

The scenario analysis reaches a clear conclusion:

Only the ‘NTSZ + 3 GW electrolysis (with a marginal price of €60)’ scenario combines low prices, high
renewable energy utilisation, stable revenues and systemic efficiency. It should be noted that the 3GW
capacityisincluded in the assessment in relation to the planned renewable energy production in 2030.
As soon as the installed renewable energy generation capacity changes significantly, the electrolysis
capacity should also adapt accordingly.
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Other variants remain either:

e volatile (single zone),
e unstable (pure zone division),
e or effective only in specific instances (1 GW of electrolysis).

The Fraunhofer IEE analysis demonstrates that the NordicTwinSeaZone:

e lowers and stabilises electricity prices and system costs without a political price cap,

e increases the integration of renewable energy,

e structurally reduces curtailment and redispatch,

e enables the economic ramp-up of hydrogen and PtX,

e creates arobust, investment-secure framework for industry and infrastructure,

e stabilises renewable energy revenues,

e and positions the region as Europe’s Green Energy Hub for a resilient and price-stable supply of
green molecules to Europe.

Fraunhofer IEE thus confirms the NordicTwinSeaZone as a market-based, European-scale vision
for a more resilient energy system from 2030 onwards.

10. Dialog-partners, stakeholders, possible partners and timeline
Renewable-Producers: Watt 2.0 e.V. and Lee.SH, arge Netz and others

Politics and administration in Denmark: Klima-, Energi- og Forsyningsministeriet, additional partners
such as Energinet.dk, Dansk Industri, Green Power Denmark, Erhvervshus Sydjylland, GESEK

Regional Economy: IHK Flensburg, IHK Kiel, IHK Lubeck as well as the Chamber of Commerce Hamburg
Politics and Administration in Schleswig-Holstein: State Government, MEKUN, MWVATT, MDL

MdEuP: regional EU parliamentarians from Schleswig-Holstein and Denmark

EU: Directorate-General for Energy (DG Energy), ACER, ENTSO-E

Berlin: BMWE and regional energy experts, MDB

11. Contact person

Jan Peter Grigat

Referent Energiewirtschaft, CO2 und Offshore-Energie
+49461806460

janpeter.grigat@flensburg.ihk.de

Bjorn Meyer

Geschaftsbereichsleiter Energie, Umwelt und Industrie
+49461806451

bjoern.meyer@flensburg.ihk.de
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12. Facilities: Forecast 2030 and historical generation data 2024

GWh 2024 2025 2026 2027 2028 2029 2030
SH Produktion gesamt 24200 24713 25290 25933 26641 27414 28253
Wind 16700 17285 17889 18516 19164 19834 20529
Wind Offshore 3,4% SH 194 0 0 0 0 0 0
Solar 2200 2398 2614 2849 3105 3385 3690
Biomasse 2600 2600 2600 2600 2600 2600 2600
Grau 2700 2430 2187 1968 1771 1594 1435
Menge EE 21694 22283 23103 23965 24869 25819 26818
Anteil EE % 90 90,2 91,4 92,4 93,4 94,2 94,9
0
DK1 Produktion gesamt 22810 21998 25083 29137 34534 41816 51776
Wind onshore 9131 8268 9095 10004 11005 12105 13316
Wind offshore 6143 6002 6962 8076 9368 10867 12606
Solar 2696 3098 4585 6786 10043 14864 21998
Biomasse 2500 2500 2500 2500 2500 2500 2500
EE-Abfall 240 240 240 240 240 240 240
Grau 2100 1890 1701 1531 1378 1240 1116
Menge EE 20710 20108 23382 27606 33156 40576 50660
EE-Anteil % 91 91,4 93,2 94,7 96,0 97,0 97,8
EE-Anteil DK1+SH 90 90,8 92,3 93,6 94,9 95,9 96,8
0

HH "Einspeisung" gesamt 2740 2090 2090 2090 2090 2090 2090
Wind 240 240 240 240 240 240 240
Wind Offshore 650 0 0 0 0 0 0
Solar 170 170 170 170 170 170 170
Biomasse/Biogas 180 180 180 180 180 180 180
Grau l 1500 1500‘ 1500‘ 1500 1500 1500 1500‘
Menge EE 1240 590 590 590 590 590 590
EE-Anteil %

45 28 28 28 28 28 28
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Comparison of load profiles between Germany and Denmark based on ENTSO-E

Germany vs. Denmark — Normalized Typical Weeskday Load Curves (2024)
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