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The Nordic Heat Trilemma requires a structural evolution

VRE Intermittency

Wind and solar expansion drives
extreme Nord Pool price volatility.
Networks face punishing costs
during winter peaks and cannot
absorb super-abundant, zero-cost
summer energy.

The 4th Generation
Imperative

Legacy 100°C+ networks are obsolete.
The transition to 4GDH (50-70°C)
enables the integration of low-grade
waste heat but requires vast new
infrastructure.

The Decarbonisation
Mandate

Legally binding targets (e.g., Finland's
2035 mandate, coal phase-out by
2029) and the collapse of the biomass
bridge force a direct leap to
non-combustion solutions.



The GWh Storage Gap: The temporal mismatch defining the market

The multi-month void where zero-cost summer thermal energy is wasted, forcing reliance on
expensive, carbon-intensive winter peak-load boilers.
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Insight

Short-duration batteries and daily hot water tanks cannot bridge

this divide. True seasonal alignment requires storage at the
Gigawatt-hour (GWh) to Terawatt-hour (TWh) scale.




The Heat Vault: Patented dual-input Borehole Thermal Energy Storage

Waste-to-Heat

Captures constant, low-grade
industrial waste heat (120°C+)
via working fluid circulation.

Power-to-Heat

Embedded resistive heating elements absorb
curtailed, zero-cost variable renewable
electricity (VRE) directly into the rock mass.

Core Technology Data

« Medium: Natural rock enhanced with
proprietary graphite-infused aggregate
for superior thermal conductivity.

« Scale: GWh to TWh capacity.

« Validation: 1 GWh full-scale
demonstration facility successfully
completed and validated in western
Sweden.




Diagnostic Matrix: BTES secures the highest
aggregate urban viability
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(The Heat Vault)
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Takeaway: BTES delivers the GWh scale of cavern storage with the
modularity and geographic flexibility of a distributed system.



Reserve I: The Nordic Nuclear Heat Bank
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TWh/
Year

The volume of carbon-free
thermal energy currently
discharged into the

Baltic Sea annually.

Capacity
11 operational reactors

generating >20 GWj;, of
constant waste heat.

The Multiplier

A nuclear plant’s true
energy output is its thermal
capacity—roughly 3x its
electrical capacity.

Proximity

Every operational plant
(e.g., Forsmark, Olkiluoto,
Oskarshamn) sits within
viable pipeline distance
(20-80 km) of major District
Heating demand centres.




The Resource

The Nordics host 4 highly complex refining centres
(Preem Lysekil, Neste Porvoo, Equinor Mongstad,
Kalundborg). High Nelson Complexity Indices (NCI
10-12.1) correlate directly to massive, multi-TWh
low-grade waste heat streams (80°C-250°C).

The Economic Driver

Sweden levies the world’s highest carbon tax at €134
per metric ton of CO2.

The Value Proposition

Displacing fossil-fuelled process heat with recovered
thermal energy allows refineries to bypass millions in
carbon tax liabilities while generating net-new

revenue through district heat sales.



The Architecture: Adapting to distinct national path dependencies

Sweden
(The Beachhead)

Finland
(The Scale-Up)

Denmark
(The Urban Adapter)

Norway
(The Grid Stabiliser)

Primary Driver:
Technological familiarity.
Deep path dependency on
BTES and houses THVC's
1 GWh demonstration
facility.

Primary Driver: 2029 coal
ban. Massive capital
flowing into monolithic
CTES; BTES offers a
de-risked, modular
alternative.

Primary Driver: Land
scarcity. Denmark leads in
solar PTES, but massive
surface footprint blocks
urban deployment. BTES
unlocks dense metropolitan
heat storage.

Primary Driver: Peak
electricity strain. Direct
electric heating cripples
the winter grid. THVC acts
as a non-wires alternative,
avoiding billions in grid
reinforcement.



The Swedish Imbalance:
'Bioheat as a virtual transmission line

The Geographical Dichotomy

Northern Sweden (SE1/SE2) operates with
a 51.5 TWh electricity surplus.

Southern Sweden (SE3/SE4) suffers a
26 TWh structural deficit.

The Biomass Bottleneck

Over 70% of Sweden's 16,528 GWh municipal
bioheat capacity is heavily concentrated in
the power-starved south (Stockholm/Malma).

The THVC Entry Point

Supplying continuous biomass is a logistical
strain. THVC geostorage allows southern
municipalities to transition from imported
waste/biomass to stored VRE and industrial
heat, functioning as a non-geographically
constrained grid stabiliser.




The Economics: A stacked, multi-revenue financial model
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Zero-Cost Charging Premium Heat Sales Grid Ancillary Services Total Value Creation
Valuing free industrial waste heat Displacing expensive, marginal Operating as a massive, dispatchable Achieves an estimated Levelized Cost of
capture and the absorption of winter psak-ioad boilers and electrical load (Power-to-Heat) to Storage (LCOS) of just $0.03/KWh (or
negative-priced, curtailed VRE selling stored baseload heat to provide frequency regulation and $10-25/MWh-th), fundamentally altering

from the Nord Pool. operators at €50-€70/MWh. congestion relief. the risk proflie of renewable investments.



Execution: Energy-as-a-Service (EaaS) removes capital barriers

The Hurdle

Massive GWh-scale thermal
storage requires significant
upfront CAPEX, delaying
municipal utility adoption.

Financing
& Ownership

Heat Purchase
| Agreements (HPAs)
& Heat Delivery

The Solution

THVC (backed by
infrastructure investors)
finances, builds, owns, and
operates (BOO) the Heat
Vault.

The Agreement

Utilities sign long-term Heat
Purchase Agreements (HPAs),
converting a prohibitive capital
expenditure into a predictable
operational expense.

Asset Repurposing

Deploying Heat Vaults at
retiring fossil-fuel plant sites
allows utilities to leverage
existing grid connections and
land, transforming stranded
liabilities into clean energy
hubs.



The Roadmap to a Decarbonised Nordic Future

Phase 1(2025-2027):
The Beachhead

Leverage the 1 GWh Swedish
validation to deploy commercial pilot
projects in high-carbon-tax
environments (e.g., Preem Gothenburg
Oskarshamn NPP).

Phase 3 (2030+):
Pan-Regional Integration

Roll out across Norway as a primary
grid-stabilising non-wires alternative to
offset winter electric heating peaks.

Phase 2 (2027-2030):
The Scale-Up

Enter Finland to compete directly
against monolithic CTES projects, and
deploy high-density urban BTES in land-
scarce Denmark.

The Heat Vault is not an incremental
efficiency upgrade; it is the
indispensable, foundational

infrastructure required to permanently
decouple Nordic energy security from
fossil fuels and weather volatility.
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