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THE GOMING ENERGY GRISIS OF Al-

WHY SOLID-STATE FUSION GOULD
BE THE ONLY WAY OUT

"The cost of Al will converge to the cost of energy... the abundance of it will be limited by
the abundance of energy." Sam Altman, CEO of OpenAl

The hidden cost of intelligence

rtificial  intelligence has
become the emblem of the
twenty-first century’s
technological ambition.
From OpenAl’'s ChatGPT
to Google’'s Gemini and
Anthropic’s Claude, the
race to build larger and more capable
models has redefined innovation and
quietly redrawn the global map of energy
consumption.
According to the International Energy
Agency (IEA), data-center electricity use
will reach above 500 TWh by year-end
and could more than double to roughly
950 TWh by 2030. That figure would
surpass the annual consumption of Japan,
the world'’s fifth-largest economy.

Al training is now one of the most power-
hungry processes in the digital economy.
Training OpenAl's GPT-4 reportedly
required up to 25 GWh of electricity, that is
roughly what 2000 European households
consume in a year. As models scale from
billions to trillions of parameters, each
generation adds orders of magnitude in
computational demand. The Deloitte
Insights report Al Infrastructure Gaps
(2025) estimates that data centers
supporting advanced Al will require over
120 GW of new capacity in the United
States alone by 2035, the equivalent of
100 large nuclear plants. Globally, the
number of high-density GPU servers is
expected to triple within five years.

In focusing so narrowly on
how to power artificial
intelligence, we risk losing
sight of the broader mission,
to decarbonize industry,
secure energy independence,
and confront climate change
at its source.

Even the most climate-conscious
technology giants face a paradox.
Microsoft and Google have pledged to
operate on 100 percent carbon-free
energy by 2030, yet their data-center
expansion plans outpace the build-out of
renewables.

Microsoft's 2024 sustainability report
acknowledges that its total emissions rose
29 percent year-over-year, driven largely
by construction of new Al facilities.

Today, only about 60 percent of Google’'s
data-center  electricity comes  from
renewable sources in real time; the rest is
balanced with certificates. The mismatch
between renewable availability and Al
workload peaks remains severe. At current
trajectories, the sector could emit 400
million tons of CO, per year by 2030,
roughly the annual emissions of France
and the United Kingdom combined.
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According to the International Energy
Agency (IEA), data-center electricity use
will reach above 500 terawatt-hours by
year-end and could more than double to
roughly 950 TWh by 2030. That figure
would surpass the annual consumption of
Japan, the world’s fifth-largest economy.
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“Artificial intelligence is not virtual,”
observes The Economist columnist Hal
Varian. “lt is the most material of
industries, built on chips, cooling towers,
and gigawatts.”

Al has forced a reckoning with an old truth:
every digital revolution has been, at its
core, an energy revolution. Coal powered
the first industrial age, oil and gas
sustained the second, and nuclear energy
defined the modern postwar world. Now,
as the fourth industrial age unfolds, the
energy foundation of intelligence itself is
under strain.

To sustain the exponential growth of
computation, the world will need an
equally exponential source of clean,
abundant energy. Among all possible
options, nuclear, in one form or another,
stands as the only technology that scales
with the ambitions of Al.

Private Fusion Funding
Growth 2018-2025
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CFS, a spinoff from MIT, closed a 2 billion USD
Series B round backed by investors including Bill
Gates’s Breakthrough Energy Ventures, Google,
and Eni. Helion Energy raised over 600 million
USD in a round led by Sam Altman, with a
conditional commitment of an additional 1.4
billion contingent on achieving performance
milestones. TAE Technologies, based in
California, has raised more than 1.2 billion USD
over its lifetime, including participation from
Google, Chevron, and Sumitomo Corporation.

The return of nuclear power
and the rise of fusion

As governments confront the arithmetic of
Al's energy appetite, one solution once
considered politically toxic has returned to
the conversation: nuclear power.

Governments in the US and Europe are
renewing support for nuclear energy
through tax incentives, research
programs, and large-scale infrastructure
projects aimed at expanding clean power
capacity over the next decade.

But for data-center operators that need
independent sources of power, the most
intriguing development is the rise of
private  fusion  ventures  promising
compact, carbon-free, perpetual energy.
The narrative has shifted from skepticism
to strategic investment.

To sustain the exponential growth of
computation, the world will need an
equally exponential source of clean,
abundant energy. Among all possible
options, fusion, in one form or another,
stands as the only technology that scales
with the ambitions of Al.

The promise of limitless clean energy has
not only captivated scientists but also
financiers who see fusion as the next
trillion-dollar frontier. Venture capital and
strategic investors have begun to treat
fusion as the “deep tech bet of the
century,” driven in part by the exploding
energy demands of artificial intelligence.

According to VentureBeat's 2025 report
“Why Al Is Going Nuclear”, fusion
startups attracted over 6 billion USD in
private funding in the previous year alone,
more than the total cumulative investment
of the entire prior decade. The surge was
led by high-profile companies such as
Commonwealth Fusion Systems, Helion
Energy, TAE Technologies, and General
Fusion, each pursuing distinct technical
routes toward the same goal: sustained,
clean, compact fusion energy.
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The number of private fusion firms
worldwide has grown from fewer than 10 in
2010 to over 40 in 2025, spanning the
United States, United Kingdom, Canada,
Japan, and Europe.

Despite the funding boom, the economics
remain daunting and the road to
commercialization steep.

Hot-fusion reactors still cost hundreds of
millions per installation, and no company
has yet demonstrated sustained net-
positive energy at a commercially viable
scale. For investors, that means long
timelines and uncertain returns. A report
by the OECD Nuclear Energy Agency
estimated that large-scale magnetic-
confinement fusion will not achieve cost
parity with gas or renewables before the
2050s.

Meanwhile, Al's energy curve is rising at a
staggering pace now.

The Communications of the ACM article
noted that “Al’s growth curve is Moore’s
Law on a power budget that never
doubled.” It warned that unless a
fundamentally new energy source arrives
within the next decade, “Al progress will
slow wunder the weight of its own
thermodynamics.”

This mismatch in timelines
has turned attention toward
smaller, faster, cheaper
solutions that can be
manufactured rather than
constructed.

That is where solid-state

fusion has the greatest role
to play and potential.
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Japan’s quiet experiment:
cold fusion scientific rebirth

Since 2010, researchers at Tohoku
University, Kyushu University, and other
Japanese institutions have advanced what
was once dismissed as “cold fusion.”
Moving beyond the flawed 1989
Fleischmann-Pons experiments, they
developed gas-loading methods using
nickel and ordinary hydrogen, safer, more
controllable, and operable at high
temperatures suitable for industry.

This new field, Condensed Matter Nuclear
Science, uses nanostructured metal
composites and precise calorimetry to
demonstrate  consistent, radiation-free
heat generation.

In 2025, the Japan Society of Plasma
Science and Nuclear Fusion Research
published reproducible data confirming
heat outputs of roughly 10 keV per
hydrogen atom in nickel-copper materials.

Clean Planet’'s Quantum Hydrogen
Energy (QHe) builds on this foundation,
producing nuclear-level heat below 900 °C
within a solid metal lattice, safe, compact,
and industrially viable, unlike plasma
fusion that requires 100 million °C.

Clean Planet, a Tokyo-based startup that
has opted to remain in stealth mode for a
decade, calls this process Quantum

“Solid-state fusion is an
engineering problem, not a
physics miracle. We are
not waiting for plasma
breakthroughs to happen.
We are scaling a device
that already works.”

Hideki Yoshino, Clean
Planet CEO

Clean Planet’'s technology relies on
proprietary nano-engineered metal
composites that generate stable and
continuous heat when hydrogen interacts
with them under controlled temperature
and pressure. The output exceeds any
known chemical reaction, turning what

was once called cold fusion into reality.

In 2024, Miura Co. Ltd., Japan’s largest
industrial boiler manufacturer, began
integrating QHe modules into
demonstration systems for commercial
heat applications. Miura, together with
Mitsubishi Corporation and other partners,
also joined as strategic shareholders,
bringing industrial validation, materials
expertise, and access to global markets.

Studies have shown more than 500 days
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Clean Planet founder and CEO Hideki
Yoshino with former Prime Mister of
Japan Fumio Kishida at the Osaka World
Expo 2025

From its Kawasaki research base, Clean
Planet is scaling its systems from 100W
prototypes to 24kW and modular MW-level
units.

With more than 270 granted or pending
patents worldwide, the company is
positioned as the most advanced solid-
state fusion venture in its field and a
potential decacorn.

Where hot fusion seeks perfection, QHe
delivers practicality, an agile, scalable
path to clean, real-world energy.

Hydrogen Energy, or QHe, and it
represents a completely new category of
energy generation.

of continuous operation with stable
performance and no material degradation,
establishing a new benchmark in
hydrogen-metal research.
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QHe differs from traditional fusion through its simplicity and
scalability. It needs no massive reactors or complex systems, only
a compact solid-state module that can be produced and deployed
like standard industrial equipment. Backed by reproducible data
and major industrial partners, Clean Planet has turned a once-
dismissed idea into a practical source of clean, decentralized
energy for factories, data centers, and cities.

Unlike plasma-based fusion, which requires confinement of hydrogen
isotopes at over 100 million degrees Celsius, Clean Planet’s Quantum
Hydrogen Energy (QHe) operates within a solid metal lattice at
temperatures below 900 °C. Hydrogen atoms penetrate the
nanostructured lattice, where quantum effects within specific defects
appear to trigger a form of nuclear-level heat release. The process
emits no neutrons, gamma rays, or radioactive by-products, making it
safe for direct industrial deployment.
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Energy security becomes data
security

Clean Planet’'s Quantum Hydrogen
Energy offers a decentralized solution.
Each compact module functions as a
clean, self-contained thermal generator
that can drive turbines or industrial
systems. A 20MW data center could
operate with fewer than 3,000 QHe units
on a footprint smaller than two tennis
courts, without emissions, radiation, using
only hydrogen as input.

Artificial intelligence has evolved into a
form of national infrastructure. Data
centers now rank alongside ports and
refineries as strategic assets, powering
everything from finance and healthcare to
defense and intelligence systems. Their
continuous operation is a matter of
national security, and a major outage
could paralyze key sectors within minutes.

Governments are responding by seeking
energy independence for these critical
hubs. Japan’s Ministry of Economy, Trade
and Industry has recognized Quantum
Hydrogen Energy as a Strategic
Innovation Technology, integrating it into
the country’s clean-energy and security
strategy.

European and Middle Eastern leaders
have voiced similar priorities. Officials in
the UAE and Saudi Arabia have called for
decentralized energy systems as essential
to national resilience, emphasizing that
“energy and digital infrastructure must be
protected as one ecosystem.” Across
regions, the message is clear: energy
sovereignty now means both fuel
independence and data security.

Clean Planet’'s modular QHe technology
aligns with this new paradigm. Each
compact unit operates independently or
within a connected network, providing
local, redundant, and secure power. In a
QHe-powered grid, data centers and
industrial facilities could remain
operational even during blackouts,
cyberattacks, or geopolitical disruptions.

“Al wants distributed
compute, and distributed
compute wants distributed
power,” says Yoshino.
“We are entering an era
when energy will no longer
come from far away. It will
live inside the machines
themselves.”
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Clean Planet original concept image illustrating how modular QHe generators could power
large-scale Al data centers through decentralized, self-sufficient energy systems designed for

efficiency, security, and scalability.
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Now or never: the race to
secure the energy of the Al age

QHe offers a transformative path beyond
Al, targeting one of the hardest challenges
in decarbonization: industrial heat, which
makes up a quarter of global energy use
and over 30% of carbon emissions. Clean
Planet’s technology generates continuous,
zero-emission heat in compact, modular
units that can be installed directly where
energy is needed.

By replacing fossil-fuel boilers, QHe can
power factories, data centers, desalination
plants, and hydrogen production systems
efficiently and affordably. It also enables
autonomous power for remote regions.

In essence, the race to power artificial
intelligence has become a race to reinvent
energy itself. The challenge is not only to
produce more electricity but to make it
clean, decentralized, and capable of
scaling as fast as digital demand.

While hot fusion remains years away and
demands massive investments, Clean
Planet's Quantum Hydrogen Energy
offers a practical solution available soon,
bridging the gap between fossil fuels and a
clean-energy future. It represents a new
foundation for reliable and distributed
power in the digital age.

As the world enters the Al era, progress
will depend not only on smarter algorithms
but on abundant, clean electricity. Clean
Planet’s QHe technology is ready to meet
that need, and the next chapter of human
advancement.

Disclaimer:

This article was prepared by Key Capital Hong Kong Ltd,
a financial advisory firm bridging regions with a focus on
transformative technologies. Key Capital Hong Kong Ltd
is not affiliated with any third-party entities mentioned
in this publication.

The firm is working closely with Clean Planet Inc. on its
global expansion.

© 2025 Key Capital Hong Kong Ltd.
Reproduced by Clean Planet Inc.

Contacts: rj@kchk.co and
masami.hayashi@cleanplanet.co.jp.
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