NordicTwinSeaZone

An EU Model Region for 2030:
Converting Renewable Power into
European Industrial Sovereignty.
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Strategic Vision: The Integrated System
A Self-Sustaining Energy Ecosystem

Complementary

DK1: Offshore Power

& Flexible Biomass

% _Generation Profiles <~ "

SH: High-Yield
Onshore Wind & Solar

Expansion Option:
High-Demand Green
Industry & Heating

A unified market zone integrating >91% renewable generation to create

Europe’s foundation for green molecules, heat, and data infrastructure.




Management Summary

The NTSZ Opportunity

The Vision (The ‘What’)

Merging DK1 (Western Denmark),
Schleswig-Holstein (SH), and
Hamburg (HH) into a single, highly
liquid electricity price zone.

I

The Engine (The ‘How’)

Integrating 3 GW of flexible
electrolysis to treat renewable
electricity as the starting point for
integrated hydrogen, heating, and
Power-to-X value chains.

The Outcome (The ‘Why’)

Eliminates extreme price volatility,
slashes grid congestion, and secures
European energy sovereignty by
replacing fossil imports with
domestically produced green molecules.
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The Core Vision: Integrated Molecular Value Creation
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Stage 1 Stage 2 Stage 3 Stage 4
Renewable Generation Market-Based Flexibility Green Molecules Industrial Resilience
Complementary Portfolios 3 GW Electrolysis Power-to-X, Hydrogen Geopolitical Independence
(Offshore, Onshore, Biomass) & Storage & District Heating & Reliable Baseload
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Strateglc Imperatlve

Organizational Sovereignty

Converting green electricity into green
molecules creates stable domestic
volumes, drastically reducing
European reliance on imported liquid
and gaseous fossil fuels during
international crises.

Market & Economic
Stability

A larger, highly liquid cross-border
trading zone absorbs extreme price
shocks. Coupling electricity, hydrogen,
and heat markets guarantees revenue
for producers while de-risking energy
costs for heavy industry.

Technical & Systemic Balance

Diversified generation (wind/solar/biomass)
paired with thermal and battery storage
mathematically smooths load profiles,
ensuring security of supply even during
‘Dunkelflaute’ (low wind/sun).

Spatial Infrastructure
Optimization

Overbuilding existing grid nodes with 200%
wind power plus flexible electrolyzers
maximizes the efficiency of existing 380 kV
corridors (West Coast/Central) without
waiting decades for new transmission lines.
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The Self-Stabilizing Market

Flexible Demand as a Structural Shock Absorber

A 100% renewable surplus creates a natural %_,

upper limit. Flexible consumers dynamically
’ q exit the market, flattening price spikes E 1 R
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The Explanatory Activation Curve
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without needing political price caps. Z|ES

The Red Resistance Line (Price Cap)
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|—— | W The Green Support Zone (Price Floor)
Instead of letting prices crash, )22, “
P2X, battery storage, and cross- [§5/2
border trade actively buy up cheap Hy / Core Insight: 3 GW of flexible demand acts as
electricity, stabilizing revenues Status Quo S a structural shock absorber, expanding the
for wind and solar producers. Price Volatility ©/ “ usable price band by over 200 hours per year.
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Empirical Validation: Fraunhofer IEE 2030
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-75%

Market-based curtailment in Schleswig-
Holstein drops from 1.2 TWh to just 0.3 TWh.

Price Stability -33%

V  extreme price spikes are limited by
market forces

Conclusion: 3 GW of flexible electrolysis is the clear systemic and economic optimum.
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The Value Multiplier

RED Il & Hydrogen Economics

Step 2: Regulatory
Barriers Fall
‘

|

Step 1: The 90%
Threshold

The NTSZ structurally
guarantees a >90%
renewable energy share
in the grid well before
2030 (RED Il
compliance).

Additionality requirements,
temporal correlations, and
spatial correlations for green
hydrogen production are
eliminated.

Step 3: Baseload
Utilization
+136% ’
] )

Electrolyzers transition to
baseload infrastructure.
Capacity utilization jumps
by +136%, unlocking >5,000
to 8,000 full-load hours
per year.

Step 4: The
Competitive Output

€3-5/kg

(€90-150/MWh) averaged
over a 20-year contract

@
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This high utilization enables
domestic green hydrogen
production at globally
competitive prices without
non-EU fossil imports.
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Enhance Market Efficiency
& Liquidity

Larger combined zone (DK1+SH) creates

robust market depth and stable forward curves.

Efficient RES Integration

Complementary 290% RES portfolios easily

scale P2X and storage.

Network Security &
Cross-Border Trade

Optimized use of >4 GW interconnectors;

relieves German nationwide grid bottlenecks.

Price Stability &
Social Welfare

Market-based price smoothing (no political
caps); protects consumers and producers alike.
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Systemic Assessment towards 2030 (SWOT)

Al Strengths

Optimized market structure & liquidity.

High RES portfolio diversity (Offshore, Onshore, Solar).
Strong >4 GW existing interconnectors.

Guaranteed RED III compliance.

Q Opportunities

« Establishing a European Green Energy Hub.
* Future zone expansion to Hamburg.

* Scaling P2X baseload flexibility.
 Regional waste heat for district heating.

. Weaknesses

* One-time regulatory and legislative hurdle.
 Requirement to shift the grid boundary to the Elbe.
* Required adjustments to EEG premium mechanisms.

\_ J

. Threats

+ Expected political resistance in Southern Germany.

« Potential EU administrative approval delays.

 Temporary market adjustment periods for local
industry.
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Regional Synergies & Value Creation

Shared European benefits with highly specific regional advantages

M
Kl
DK1 (Denmark) Schleswig-Holstein (SH) Hamburg (Expansion)
Enhanced market liquidity Monetizes low regional Gains simplified access to
and stabilized demand generation costs. Drops baseload green power. Meets
curves. Avoids unreliable curtailment by 75%. Becomes ambitious climate neutrality
grey electricity imports. the leading industrial anchor goals while supplying stable
Cements role as an exporter for competitive domestic energy to energy-intensive
In the European Green green hydrogen and PtX. data centers and industry.
Energy Hub.
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A Blueprint for European Energy Sovereignty

The Green Energy Hub Ecosystem

Green Energy Hub Ecosystem \
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3 GW Electrolysis Plant
Conversion
* Organizational Resilience: Replacing fossil e Systemic Stability: Replacing costly e Economic Leadership: Securing predictable,
imports with domestic green molecules. redispatch and curtailment with market-driven, low-volatility energy to attract global data
value-adding electricity consumption. infrastructure and heavy industry.

“The NordicTwinSeaZone transforms volatile renewable energy from a final product
into the stable starting point of Europe’s post-2030 industrial value chain.”
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Y Schleswig-Holstein
‘ Flensburg-Kiel-Libeck

A market-based, European-scale vision for
a restlient and sovereign energy system.

Contact 1: Jan Peter Grigat, Energy Economics, CO2 & Offshore (janpeter.grigat@flensburg.ihk.de)
Contact 2: Bjorn Meyer, Head of Energy, Environment & Industry (bjoern.meyer@flensburg.ihk.de)
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