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A QUESTION FROM PRACTICE

Recently, a client asked us during a consultation: “Would it be an option to equip my new
yacht with nuclear propulsion?” This type of question illustrates very clearly what yacht
adyvisory often entails: looking into the extraordinary while carrying the responsibility of
aligning vision with fact. At such moments, hearsay is not enough. What is required is a
well-grounded assessment: is it feasible, under what conditions, and where are the limits?
The idea is certainly tempting: a yacht that operates with zero emissions, needs refueling
only once every few years, and radiates an aura of technological supremacy. But

reality sets clear boundaries. At YANOVA, our role is precisely this - to explore ambitious
concepts, test their feasibility and guide clients through the space between vision and
reality.

THE APPEAL OF THE IDEA

Zero emissions: A nuclear-powered yacht would operate without producing CO2 and
other greenhouse gases during operation. Rare refueling: Refueling intervals would

be measured in years rather than weeks. Technological prestige: Owning such a yacht
would symbolize unmatched innovation. With maritime industries striving toward net-zero
targets, it is no surprise that nuclear propulsion has attracted attention once again.

THE BOUNDARIES OF REALITY

1. TECHNOLOGY

First, what is the state of the technology at the moment: The smallest naval reactors

in service (~48 MWe) and the smallest land-based units (~12 MWe) both far exceed the
requirements of a 90 meter, 3000 GT yacht (6-7 MW). Even at smaller scale, reactors
generate extreme heat density, demanding large cooling systems. Radiation shielding
does not scale down easily and quickly becomes a decisive limiting factor for civilian
use. Fundamentally, reactors are steam plants: the reactor feeds steam-driven turbines,
which on a yacht would most likely be connected to generators and combined with
substantial battery banks to buffer rapidly changing loads. Altogether, a complex
concept.

2. COSTS

Reliable cost data for small onboard reactors is limited, but a 10 MWe system suitable for
installation on a yacht is expected to cost well over USD 100 million. While the fuel itself is
inexpensive, refueling, maintenance, and waste handling at certified facilities can cost
tens of millions. A sealed module replacement typically represents 20-40% of the original
reactor investment. Recurring annual expenses for monitoring and compliance would
add further burden.
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3. CREWING
The shortage of qualified yacht engineers is already evident. Nuclear propulsion would
require an additional layer of certification, further stretching an already tight talent pool.

4. OPERATIONS AND INFRASTRUCTURE

Experience from the 1960s, when nuclear cargo ships were tested, shows that the main
challenges were not only technical but also administrative:

+  Ports or entire criusing areas unwilling or unable to host nuclear vessels

+ Individual Suez Canal transits, instead of the normal convoy system

+ National nuclear site permits required for shipyards and other facilities

+ Complex compliance, monitoring, maintenance and staff requirements

The world’s leading countries in the construction of large yachts are IAEA signatories
subject to strict nonproliferation laws, which make the import, storage or integration of
enriched uranium fuel or even an entire reactor virtually impossible.

For small Mediterranean marinas, the standards required to host nuclear vessels would
pose an excessive burden. Local fire brigades, hospitals, SAR units and coast guard
services would have to scale up to cope with regular incidents, which take on an entirely
different dimension if they occur on a nuclear vessel. Flag states would also need full
nuclear regulatory capacity.

5. PERCEPTION

Even if technical barriers are overcome, public acceptance remains a decisive factor.
In Europe, skepticism toward nuclear energy is strong, from uranium mining to waste
storage. A nuclear-driven mega yacht entering a tourist harbor would likely cause a stir,
at least until public opinion changes fundamentally.

OUTLOOK

There are developments worth noting. The U.S. Department of Defense has
commissioned BWXT to design, build and demonstrate a 1-5 MWe micro reactor,
transportable by road, rail, or sea and weighing less than 40 tons. Prototype costs are
estimated at around USD 300 million, with operational capability targeted for 2028.
Such projects could eventually open the door to serial production of smaller, safer, and
more affordable mobile reactors. Yet even then, the step from military to civilian yacht
application remains immense.

CONCLUSION

For the foreseeable future, nuclear propulsion for yachts will remain more of a thought
experiment than a practical solution. But the question itself is revealing: it highlights

how far yacht owners are prepared to think - and how crucial it is to evaluate ideas
thoroughly. At YANOVA, we see our responsibility precisely at this intersection: to critically
assess new concepts, make technical realities transparent and provide clear orientation
- even if the conclusion is sometimes: “Beyond reach for now.”

Because true advisory does not only inspire ideas - it also defines their limits.
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