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Professor Dame Fiona Murray DCMG CBE

Britain is uniquely placed to shape the next age of maritime nuclear
power. Its prosperity and security have long depended upon command of
the sea. At the same time, its leadership in nuclear technology, reinforced
by more than six decades of nuclear-powered submarine operations, has
established Britain as a civil and naval nuclear pioneer.

The UK'’s inherited advantages in civil maritime nuclear - for propulsion
and for energy - are reinforced by a rare combination of strengths,
including highintegrity engineering and advanced fuel production, as well
as maritime law and insurance, and London’s wider role in global shipping
governance. Britain now has the chance to unite these capabilities and
turn its maritime and nuclear inheritance into a new source of industrial
strength and strategic power.

Today is an important moment for the UK to play a leading role because
civil maritime nuclear power is moving rapidly from technical possibility
to scaled commercial deployment. Advances in compact reactor design,
modular construction and marine engineering are making nuclear-
powered merchant vessels and floating nuclear power plants commercially
credible just as global shipping and energy systems (especially for data
centers) face growing pressure to become cleaner, more resilient and less
dependent on vulnerable fuel supplies.

The benefit to the UK is both commercial and strategic. Commercially,
nuclear-powered vessels can operate for years without refuelling, giving
international shipping greater range, reliability and protection from fuel-
price shocks. Floating nuclear power plants could supply firm, low-carbon
energy to ports, remote settlements and critical infrastructure where land-
based alternatives are difficult to build. Strategically, nuclear systems could
allow states to sustain ships, infrastructure and wider economic activity
across the Arctic, remote maritime regions and contested waters with far
less dependence on vulnerable fuel logistics.

The first movers will capture these markets and write their rules,
shaping the standards, supply chains and operating assumptions of an
important new global industry. Russia has already moved. It possesses
unrivalled operational experience through its nuclear icebreaker fleet
and floating nuclear power programme. China is following at scale,
combining its expanding civil nuclear sector with the scale of the world’s
largest shipbuilding industry. Both recognise that maritime nuclear power



can be used to support industrial development, secure access to remote
regions and sustain a more persistent strategic presence at sea. Britain still
has time to influence the outcome, but only if it acts before others define
the sector’s standards and dependencies.

Powering the Future charts the path for Britain to seize the advantage in
a moment of opportunity in a way that builds economic prosperity and
national defence, security and resilience. Success at this pivotal time will
come from shaping the systems surrounding the reactor as much as the
reactor itself. A nuclear-powered vessel cannot create a market unless
it can be licensed, insured, welcomed into ports and operated across
jurisdictions. This report outlines how Britain can establish the missing
bridge between technological promise and commercial reality.

It establishes how the nation can seize the maritime nuclear opportunity
by becoming the jurisdiction where new systems are licensed, insured and
brought into commercial service, while supplying high-value expertise
and components to a range of allied programmes. Its proposals for
a coherent licensing pathway, a UK Nuclear Maritime Code, workable
liability arrangements and a UK-US partnership translate into a practical
national agenda.

These recommendations are ambitious but grounded in Britain’s
history and capabilities coupled with partnerships already underway. By
acting before the rules and supply chains are fixed, Britain can capture
valuable industrial opportunities, help establish a trusted allied market and
ensure that this strategically important sector develops according to its
interests and standards.

This report provides a compelling guide to that task and deserves to
be read as a practical plan for turning British strengths into first-mover
advantage. I commend it to Ministers, industry leaders, investors and
Britain’s international partners.



Maritime nuclear technologies sit at an important intersection
between the civil and defence sides of the nuclear enterprise.
Historically dominated by specialised military technology,
civilian maritime nuclear technology is becoming increasingly
commercially viable through both nuclear-powered ships and
Floating Nuclear Power Plants (FNPPs). Given Britian’s historic
strengths as a maritime and a nuclear power, and the recent
interest shown in maritime nuclear technologies by the United
States, the rise of this technology presents particularly interesting
opportunities for the UK nuclear enterprise.

Nuclear-powered ships and FNPPs offer the prospect of
continuous and resilient operation without emissions or
conventional refuelling, greater resilience to fuel price and
supply disruptions, and reliable, clean power for ports and
industrial clusters, critical infrastructure, and contested
maritime regions.

Recent global advances in maritime nuclear present significant
commercial opportunities in shipping, nearshore infrastructure
and industrial energy security, but deployment will depend on
resolving legal and regulatory questions around safety, licensing,
liability and insurability. Developinga fit-for-purpose regulatory
framework will have immediate strategic consequences for
maritime power projection, sanctions-resilient logistics and
control of contested waters.

Maritime nuclear technology should be treated as a matter of
shipping and energy, with both general shipping applications
and broader relevance to global geostrategic competition. Nuclear
propulsion and FNPPs are potential strategic enablers for the
future of British shipping and for projecting British strategic
influence in contested maritime spaces.

While Russia remains the global leader in maritime nuclear
technologies, while China is emerging as a major participant,
the United States is providing strong leadership in this space
and has signalled a desire for working with allies in this space.
For the UK, alignment with the U.S. to challenge Sino-Russian
ambitions in maritime nuclear technologies presents a strategic
opportunity, both to ensure control over contested regions and
to lead the establishment of the required technical, commercial,
and operational standards for the deployment of maritime nuclear



systems.

However,aclearroute for Britishmaritimenuclearapplications,
from concept to commercial operation, is currently absent
from UK policy. The Government should expand the National
Shipbuilding Office (NSO) to cover maritime nuclear technologies,
publish a licensing roadmap, create a Maritime Nuclear Code,
develop separate but interoperable pathways for civilian nuclear-
powered vessels and FNPPs.

Britain should play a specialist industrial role within a supply
chain shared with trusted partners. Priority areas include reactor-
vessel forging capacity, nuclear fuel manufacturing, certified SMR
assembly, and digital lifecycle assurance. In time, it may include
nuclear-grade shipyard capabilities.

Britain can also leverage its global leadership in commercial
insurance to strengthen its economic position. The UK market
today underwrites around 45% of all marine, aviation, and energy
insurance worldwide, worth over £100 billion annually.

A coherent approach to maritime nuclear technologies could
also benefit the UK’s defence industry by leveraging its world-
class expertise in through-life maintenance, fuel management,
and fuel disposal.

The UK-U.S. transatlantic relationship is a key anchor for a
broader Western effort to advance global nuclear for maritime.
The United States can provide strategic weight and industrial
mobilisation, potentially alongside shipbuilding capacity from
Japan and South Korea, whilst Britain can provide specialised
engineering and manufacturing capacity, and the legal, regulatory,
insurance and standards-setting architecture needed to convert
that ambition into a resilient and economically successful allied
system.

The Arctic should be treated as a major geopolitical region
for allied maritime nuclear cooperation. It is where nuclear
endurance, remote power, icebreaking, port access, infrastructure
resilience and legal authority intersect most directly with British
and NATO security interests.

The Government’s central choice is whether to shape the future
of maritime nuclear technologies while the rules, markets and
operating assumptions are being developed, or to accept a future
in which those standards and dependencies are set by others. A
coherent British strategy would enable the UK to play a leading
role in maritime nuclear technologies, using ship-based nuclear
systems to create a strong strategic position in the race for
energy security and to deliver clean power at sea, shaping the
future of the global maritime sector.



The emergence of a new maritime nuclear technology sector marks a
significant development in the relationship between energy systems, global
shipping and industrial capacity. Long associated with military submarines
and aircraft carriers, nuclear propulsion and floating reactors are now
moving towards wider civilian applications, including commercial cargo
shipping and flexible, ship-based energy supply for coastal industry and
infrastructure. Interest in maritime nuclear technologies is being renewed
by a convergence of commercial and technological pressures. Shipping
faces growing demands to reduce emissions, strengthen resilience to fuel
price volatility and improve the reliability of long-distance operations on
increasingly unpredictable routes. At the same time, advances in compact
reactor design, modular construction and marine engineering have made
civilian deployment increasingly technically and commercially credible,
and may lead to reliable, repeatable delivery of these new asset classes.

The British maritime economy, once defined by its impressive fleet size
and shipbuilding capacity, is increasingly becoming a service industry.
Maritime nuclear applications will enable the industry to be future-ready,
with the capacity to build at scale, sustain operations, provide abundant,
clean energy, and establish Britain’s position as a leading authority shaping
the legal and commercial conditions for deploying new technologies.
Maritime nuclear technology enables countries to sustain or expand
power, infrastructure, and presence in areas where conventional power
generation is being retired, is unreliable, or faces critical energy security
risks. Realising these opportunities will require more than technically
viable reactors; commercial deployment will depend on workable
arrangements across national infrastructure, licensing, insurance, and
international regulation.

Russia has already translated decades of experience in nuclear
icebreaking and floating power into commercial and infrastructure
activity in the Arctic. China, in parallel with Russia, is drawing on its
shipbuilding scale and civil nuclear programme and seeking to apply
similar technologies to contested maritime spaces and emerging polar
routes. The sector’s technical and commercial development also carries
clear strategic consequences, as early movers may shape its supply chains,
technical standards, and operating rules, while gaining greater access to
remote maritime regions and their resources.

On its own, Britain is not well placed to compete with China in
commercial shipbuilding volume, nor can it easily replicate Russia’s
accumulated experience with nuclear-powered surface vessels. However,



the UK has more than 70 years of experience in building and sustaining
nuclear-powered submarines, alongside world-class technical and
regulatory capabilities in the key areas required to operationalise and
sustain civilian maritime nuclear technology. This is particularly true in
areas such as maritime law, regulation, insurance, and high-integrity
engineering, as well as in its ability to convene international partners
around workable standards. In a field where commercial adoption will
depend on issues such as licensing, liability, port access and assurance,
these forms of institutional capacity will be decisive. If meaningfully
coupled with the United States, whose strong push to operationalise new
maritime nuclear technologies has seen significant investment in the sector,
the UK could and should act as the European fulcrum for an expanded
transatlantic maritime partnership, given that it already possesses nuclear-
capable infrastructure and construction and maintenance facilities.

The UK should not seek to recreate mass commercial shipbuilding
capacity, but instead define a new, contemporary role in the maritime
domain, one suited to its remaining strengths and industrial possibilities.
The UK should therefore treat maritime nuclear technologies as a
significant commercial, industrial and strategic opportunity with strategic
consequences. By shaping the rules, managing the risks, and contributing
specialised capabilities to allied programmes, Britain can help build a
competitive and trusted ecosystem for deploying the technology. The
central question is not whether the UK can dominate maritime nuclear
technology outright, but how it positions itself to lead in this emerging
global industry, leveraging its comparative advantages in key areas such
as regulation and insurance, industrial sustainment, and global exports.



| What is the Technology?

| What is the Technology?

A Brief History of Nuclear in Maritime

Maritime nuclear technology has historically been associated with military
platforms, particularly submarines and aircraft carriers powered by small
nuclear reactors.! However, in the twenty-first century, maritime nuclear
technology is increasingly discussed in civilian contexts for commercial
shipping, new Arctic shipping routes, and coastal power generation.
The origins of maritime nuclear technology lie in the early Cold War,
when navies sought vessels capable of remaining at sea for long periods
without dependence on conventional fuel logistics. While the technology
first matured in the military sphere, its commercial and operational utility
quickly became apparent.

The principal advantage of nuclear technology for propulsion or as a
floating plant is energy density. Nuclear fuel contains vastly more usable
energy per unit mass than fossil (or alternative) fuels, enabling ships
to operate continuously for extended periods without refuelling. This
endurance is particularly valuable for submarines, icebreakers and long-
range naval platforms, where operational persistence and independence
from supply chainsare clear advantages.* Simultaneously, nuclear-propelled
ships possess the added advantage of a higher degree of insulation from
volatile international fuel markets.? In this sense, the core commercial case
for maritime nuclear is not that the technology is novel, but that it could
alter the cost, routing and resilience assumptions on which international
trade currently rests. Recent advances in civilian shipbuilding have made
nuclear-powered civilian cargo ships an increasingly viable prospect, with
widespread investment in the sector from the U.S., the UK, the Netherlands
and Norway, among others.

It encompasses two related, but distinct capability sets: nuclear
propulsion (reactors integrated into vessels to provide power and ship-
service electricity) and floating nuclear reactors (plants mounted on
maritime platforms to supply electricity to shore or offshore infrastructure).
Unlike conventional marine energy systems, these reactors are designed
specifically for operation in constrained, mobile and challenging maritime
environments, where refuelling opportunities are limited and continuous
high baseload output is operationally valuable.

The first decisive maritime application was the nuclear submarine. The

launch of USS Nautilus in 1955 demonstrated that nuclear propulsion 1. World Nuclear Association, ‘Nuclear-Pow-
ered Ships’, 18th May 2026, link

2. World Nuclear Association, ‘Nuclear-Pow-

submerged and operational without the periodic surfacing and refuelling ered Ships, 4th February 2025, link
3. Lloyd’s Register, ‘Nuclear Fuel - Alternative
Shipping Fuel’ link

could fundamentally alter endurance at sea, allowing a vessel to remain
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requirements that had constrained earlier submarines. The technology
then spread through the strategic fleets of the major nuclear powers,
above all in submarines and aircraft carriers, where the premium on
range, persistence and operational independence was greatest. In parallel,
the Soviet Union applied nuclear propulsion to the Arctic surface fleet.
The icebreaker Lenin, entering service in 1959, marked the beginning of
a now well-established Russian maritime nuclear industry, deploying the
technology not for general merchant shipping but icebreaking, remote
logistics and control of the Northern Sea Route.

Civilian merchant applications emerged soon after but remained
episodic. The American NS Savannah, West Germany's Otto Hahn,
Japan’s Mutsu and the Soviet Sevmorput each demonstrated that nuclear
propulsion could be applied to non-military vessels. Their histories also
revealed the limits of treating maritime nuclear as a simple substitution of
one engine type for another. NS Savannah was a diplomatic demonstration
by Eisenhower’s post-war ‘Atoms for Peace’ programme; The Otto Hahn
operated successfully but was ultimately defeated by $2 per barrel oil and
a lack of emission restrictions for ships and was converted to conventional
propulsion; The Mutsu was technically immature and politically troubled
by the politics of post-Hiroshima/Nagasaki Japan; and The Sevmorput has
endured largely because it serves a specific Arctic logistics function.

The pattern became clear: although nuclear propulsion was technically
viable, early commercial vessels struggled to compete with cheaper
conventional fuels and the highly liberalised global shipping system. Their
high initial capital and operating costs were compounded by limited port
access, largely due to the failure of the 1962 Brussels Convention on Civil
Liability of Operators of Nuclear Ships — which prevented the writing of
insurance cover — and by special maintenance requirements (among other
costs) that conventional yards could not provide, since no investments
were made in dedicated commercial nuclear yards. Nuclear propulsion
thus remained commercially viable mainly where there was a strategic or
state-backed operating case that justified these heightened costs, but it did
not become a normal feature of commercial shipping.

Yet these advantages were initially applied to military and specialised
state-backed purposes rather than to ordinary commercial shipping. The
technology therefore matured in a defence-related environment before
the commercial market was ready to absorb it. Early nuclear merchant
vessels proved that civil nuclear propulsion was technically feasible,
but they did not create a durable commercial fleet. This should not be
understood as a technical indictment of the technology itself, but rather
as a reflection of the absence of a complete commercial operating system
for nuclear shipping, encompassing port reception rules, crew training,
refuelling arrangements, safeguards, insurance and a repeatable licensing
model. These vessels cannot be treated as regular ships; they require a
coordinated framework linking the owner, vendor, insurer, ports and
the nuclear regulator. The primary stumbling block for maritime nuclear
has historically not been the absence of legislation, but the lack of a



comprehensive end-to-end operating and licensing architecture to move
vessels from concept to commercial operation.

The renewed interest in nuclear propulsion primarily stems from
pressures on the global shipping market, including fuel volatility, port
congestion, and route disruptions, within the wider context of rising
demand for resilient logistics in a more contested and less predictable
trading environment. Decarbonisation is the second major driver, with port
requirements, green finance, and other regulations increasingly imposing
costs on traditional shipping. The lower emissions of nuclear propulsion,
in tandem with the energy density, range, and operational reliability that
global trade requires, make it an attractive response to decarbonisation.
Thus, nuclear propulsion can address the combined challenge of secure
energy and lower emissions, making it a timely technology against the
backdrop of these cross-cutting pressures.

The decline of Western shipping was borne of the gradual unbundling of
the global maritime economy through the second half of the 20™ century,
as shipping became increasingly more globalised, capital-intensive and
cost-sensitive. Containerisation rewarded the lowered costs of scale and
standardisation, while open registries offered cheaper crew possibilities,*
and lighter tax burdens and more flexible regulation facilitated the
migration of shipbuilding toward states able to offer lower production
costs and large domestic yards.® Western shipping companies increasingly
separated the constituent elements of shipbuilding® across different
jurisdictions, producing an efficient but fragmented global fleet.” This
model reduced costs and helped expand international trade, but it also
weakened the concentrated productive abilities of Western states. As this
process continued, Western states retained notable influence over law,
insurance, classification and port services, but lost much of the direct
industrial proximity that had once allowed them to shape the operating
conditions of commercial shipping.®

The absence of direct Western flagging affects the primary jurisdiction
responsible for safety, certification, compliance and other important
operational elements. For conventional vessels, the dispersal of these
functions across different jurisdictions has had less effect on Western
capabilities because the technology is familiar and the operating framework
is mature. For nuclear-powered vessels, however, this fragmentation
becomes a more serious constraint. A civil nuclear-powered ship would
require a flag administration capable of both registering the vessel
and providing confidence that the ship, reactor, crew, operator, and
maintenance arrangements are within a coherent safety and regulatory
framework.” The flag state would need to coordinate with nuclear
regulators, class societies, insurers, port authorities and safeguards bodies.
In this respect, the decline of Western-flagged shipping demonstrates a
loss of regulatory proximity to the commercial fleet at the moment when
new technologies may require much closer state involvement.

. The International Maritime Organisation,

‘Registration of ships and fraudulent regis-
tration matters, link, The United Nations,
‘Review of Maritime Transport 2022, link,
and Daniel Bernhofen, Zouheir El-Sahli and
Richard Kneller, ‘Estimating the effects of
the container revolution on world trade’,
University of Nottingham, February 2013,
link

. The United Nations, ‘2024 Review of Mari-

time Transport’, link

Ownership, management, crewing, financing,
construction and registration

. The United Nations, 2024 Review of Mari-

time Transport), link

. The International Group of P&l Clubs, ‘About

the International Group of P&l Clubs), link,
and The Department for Transport, ‘Mar-
itime Growth Study: keeping the UK com-
petitive in a global market’, 2015, link

Maritime and Coastguard Agency, ‘MGN 679
(M) Nuclear Ships’, 1 December 2022, link
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(M) Nuclear Ships’, 1 December 2022, link

The decline of Western shipping coupled with the lack of legislation
and regulatory standards for maritime nuclear means that these
technologies currently face considerable difficulties in scaling. This will
only be resolved if the relevant parties see a clear route from design to
revenue service across stages of the process. The historic weakness of civil
nuclear merchant shipping was not primarily technical but rather that the
commercial operating system around those vessels was incomplete.'® The
same problem would reappear today if nuclear maritime were treated as
a purely technical question. A nuclear vessel that cannot reliably obtain
cover, enter ports, satisfy cargo owners or demonstrate compliance across
jurisdictions will remain a special project rather than a commercially
viable ship.

The first generation of commercial nuclear vessels is therefore unlikely
to operate as part of the fully open, highly dispersed shipping market that
characterises much of today’s global fleet. A UK-U.S. maritime nuclear
shipping corridor, as outlined in the Atlantic Partnership for Advanced
Nuclear Energy, would support this transition. Early deployment will
depend on confidence rather than volume;'" states that can provide a
reliable operating framework for nuclear vessels will shape the market
even if they do not build most of the hulls. Conversely, states that lack
credible flag-state and port-state arrangements will have limited influence
over the standards by which the sector develops. The risk is that, although
Western states may retain the technical expertise to develop advanced
maritime technologies, the decline of Western-flagged shipping has left
them without sufficient regulatory authority over the commercial fleet or
the network of ports, insurers and classification bodies needed to bring
those technologies into routine service.

For the UK and its allies, the consequence is not to try to reverse the
macro trends in global shipping. Civil nuclear maritime demonstrates
why advanced shipping will depend on trusted legal, regulatory and
commercial frameworks as much as on hulls or reactors. Nuclear-powered
vessels may be technically viable, but they will only become commercially
usable if they can be treated as ordinary assets underwritten and operated
with confidence. Although states such as the UK and France still wield
considerable influence in the IMO, the decline of Western-flagged
shipping has somewhat reduced Western leverage over the commercial
shipping system, limiting its ability to shape the conditions under which
new maritime technologies are adopted.

For the UK, the decline of domestic shipbuilding and flagging does
not preclude a significant role in civil nuclear maritime. As the sector is
likely to develop first through a small number of trusted jurisdictions and
commercial routes, influence will depend less on fleet size than on the
ability to bring the relevant institutions and market participants together.
Britain could, therefore, position itself as an early proving ground for
commercially credible deployment.
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At a technical level, nuclear marine propulsion functions similarly to
land-based nuclear power generation but under far tighter spatial and
operational constraints. Designs prioritise compactness and redundancy
under sustained vibration, rolling and pitching, corrosion, and, in naval
contexts, shock. Nuclear fission inside the reactor core produces heat,
which generates high-pressure steam that drives turbines connected either
directly to propeller shafts or to electric propulsion systems, as well as for
other onboard systems. Unlike conventional marine engines, this system
allows vessels to operate for years, even decades, without refuelling,
removing dependence on fuel logistics and enabling sustained operation.

Originally designed for naval propulsion, the pressurised water reactor
(PWR) is the most common form of maritime reactor. This is due to its
stability and compact design. PWRs circulate water under high pressure
through the reactor core to transfer heat to a secondary steam system
while preventing boiling in the primary circuit, improving operational
control and safety. Building on this technological foundation, small
modular reactors (SMRs) are now being explored both as a potential
option for maritime propulsion and as deployable floating power plants.
SMRs retain many of the advantages associated with conventional
maritime PWRs, while offering additional benefits such as modular
construction and more flexible deployment on vessels or as offshore
platforms.

The two major applications of this technology in the non-military
sphere include civilian nuclear-powered vessels (CNPVs) and floating
nuclear power plants (FNPPs).

For policy purposes, these should be treated as adjacent but distinct
markets. Nuclear-powered vessels primarily solve the energy-density
problem in shipping; FNPPs primarily solve the delivery problem for
clean firm power to grids and coastal industry, and defence relevant
infrastructure.

CNPVs use nuclear reactors to power civilian ships such as cargo vessels.
Using nuclear power for propulsion enables ships to sail for years without
refuelling, and virtually eliminates the emissions of cargo vessels, which
are a significant source of traditional greenhouse gas emissions. FNPPs,
by contrast, are floating vessels outfitted with nuclear reactors designed
to supply electricity, heat, and industrial and energy products, such as
hydrogen or desalinated water. Modular construction methods enable
them to be assembled in parts before being moved into position by sea,
enabling them to be deployed where needed in a state’s coastal waters,
or at locations inaccessible to conventional nuclear reactors. This enables



12. Lloyd’s Register, ‘UK-led Maritime Consor-
tium Sets Out Plan for Nuclear-Powered
Fleet, 19 January 2026 link

the vessel and reactor to be constructed at the same time as the site is
prepared, which reduces the time it takes to bring new reactors online.

FNPPs have several major advantages, especially for cities and states
with extended littorals. First, they provide dependable supply of energy
and can therefore act as reliable baseload power generators. As they can be
towed into place they do not suffer from the same land-use problems as
conventional nuclear reactors. Nor do they rely on expensive fuel imports
such as diesel, or the vulnerabilities of gas. They can also be used to provide
additional resilience to critical national infrastructure such as ports and,
increasingly, data centres. The latter are particularly well suited to operate
off electricity generated from FNPPs, as they provide consistent power for
locations where the grid may already be stressed. These offshore power
plants can also function as a dual-use capability supporting military supply
chains and providing energy for expeditionary capabilities and naval hubs
in wartime.

The establishment of NGOs such as the Nuclear Energy Maritime
Organisation (NEMO) to explore nuclear uses in the maritime sphere, the
creation of an industry group, the Maritime Nuclear Consortium, and a
push to develop a coherent regulatory framework for the deployment of
both nuclear-powered civilian ships and ship-borne or FNPPs demonstrate
the rapid interest in this sector in the last few years.'” Offshore reactors
have also gathered a strong interest from a number of states outside of the
traditionally dominant powers of Russia and China.

While the United Kingdom is not yet a leader in this space, it could be,
especially in modular construction, safe sustainment, and regulation. The
UK and other Western states have ceded significant ground on the issue
of maritime nuclear to their principal adversaries, Russia and China, over
the past few decades. Although this has put them at a disadvantage as this
new nuclear competition gathers pace, it also offers them a set of unique
opportunities, which could be translated into competitive advantages as
the sector matures throughout this century with clear strategic benefits.

The significance of this opportunity lies partly at the developmental
stage at which the sector now finds itself. Civil maritime nuclear has not
yet settled into a dominant technological model, established commercial
structure or universally accepted operating framework. This places credible
deployment models and pathways for moving from isolated projects
into routine commercial use at the centre of international competition.
Britain need not match the sheer shipbuilding heft of other states to exert
considerable influence during this formative period.

Equally, the UK approaches the sector with a combination of experience
that few other countries possess. Its civil nuclear programme, naval nuclear
heritage and continuing role in the international maritime economy
provide an institutional and technical base from which to engage with
the technology. These capabilities, however, have not yet been brought
together around a coherent objective for maritime nuclear technologies.
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| What is the Technology?

This means that the immediate challenge is less the creation of entirely
new national capabilities than the coordination and adaptation of existing
ones.

This creates a potent first-mover opportunity. Early British involvement
could help establish the country as a location in which new concepts
are tested, commercial assumptions are scrutinised and international
projects are assembled. Participation at this stage would also give British
firms, institutions and specialists practical experience before the market
consolidates around technologies and arrangements developed elsewhere.
Conversely, delayed engagement would make it more likely that the UK
becomes a customer of foreign systems rather than a participant in shaping
them.

Thus, civil nuclear maritime should be understood as a test of whether
Britain can convert its existing nuclear and maritime inheritance into
influence over an emerging global industry, securing a durable role before
the sector’s commercial relationships, technical expectations and centres
of expertise become fixed.
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Powering the Future
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As maritime nuclear technology uses com-
pact reactors distinct from their terrestrial
form, either for propulsion or to provide
energy via floating platforms, it enables sus-
tained energy-intensive operations at sea
without the logistical challenges of non-nu-
clear ships. Advances in pressurised water
reactors and small modular reactors are
expanding potential civilian applications, in-
cluding Arctic shipping and offshore energy.
Russia currently leads in operational deploy-
ment, while China is rapidly advancing new
reactor designs - positioning both as princi-
pal drivers of maritime nuclear technology
without a significant Western competitor.

World Nuclear Association, ‘Nuclear-Pow-
ered Ships), 4th February 2025, link

Ibid
Its current projects include the Project

22220 class. See Arktika, Sibir, Ural, and Ya-
kutiya in service.

World Nuclear Association, ‘Nuclear-Pow-
ered Ships, 4th February 2025, link, and
World Nuclear News, ‘Second RITM-200
shipped for icebreaker Yakutia’, 14th July
2022, link

Il What Are the Stakes?

The deployment of maritime nuclear technology could reshape the high-
value parts of commercial shipping, offshore energy generation and the
wider nuclear economy. States that establish an early lead will be best
placed to capture emerging industrial opportunities, shape supply chains
and set the standards governing the sector’s development. For the UK and
its partners, the deployment of these technologies by adversarial states
therefore constitutes a significant strategic blind spot. Although maritime
nuclear may appear to be a relatively narrow part of the wider challenge
of strengthening Western industrial capacity, the advantages created by
Russian and Chinese leadership must be recognised and contested. Their
growing capabilities could support economic development — including
previously inaccessible regions — strengthen control over contested
maritime spaces, and generate future military advantages. Progress in
this field is therefore important because it crosses both economic and
defence domains; commercial leadership will determine future industrial
competitiveness while also shaping strategic resilience and military reach."’

Russia: Legacy Nuclear Maritime Leadership

Russia is the global leader in operational maritime nuclear technology
at scale because it has sustained a continuous civil-military nuclear
maritime ecosystem since the 1950s. The USSR pioneered nuclear surface
operations with the icebreaker Lenin, which in 1959 became the world’s
first nuclear-powered surface ship, establishing early solutions for crew
training, maintenance and Arctic logistics.'* Throughout the Cold War
and following, this ecosystem expanded into serial naval production and
a unique civilian surface fleet: Russia built 248 nuclear submarines and
additional nuclear surface vessels and icebreakers powered by hundreds
of reactors between 1950 and 2003, creating an unparalleled industrial
depth."

Today, Russia also operates the world’s only active nuclear-powered
civilian surface fleet, centred on Atomflot — the dedicated operator that
maintains the Federation’s fleet of nuclear icebreakers.'® Its future fleet
construction is not built around a series of bespoke one-off plants of
vessels, but a serially produced line of maritime reactors designed to
project Arctic power well into the latter half of this century. Russia is also
scaling to the next tier: the Project 10510 icebreaker will reinforce Russia’s
position at the frontier of high-power Arctic surface nuclear propulsion.'’

Equally, Russia leads in floating nuclear power, operating the world’s
only commercial floating nuclear power plant, Akademik Lomonosov,
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Il What Are the Stakes?

which has supplied the Arctic town of Pevek since 2020.'® This is the first
of a fleet of planned FNPPs designed both for Russian use and export'?,
with four units under construction, to project power and provide energy
to Arctic port towns, supporting the extraction of ores in difficult-to-
reach areas, such as the Baimskaya zone.*” Together, these programmes
demonstrate not just mature reactors, but an integrated programme
spanning design, fuel, shipyards, operators, servicing and deployment,
underpinned by a long-term regional strategy.

China: Rising Nuclear Maritime Power
China is emerging as the other centre of gravity in maritime nuclear,
leveraging shipbuilding scale and fast iteration across civil SMRs, floating
plants and naval propulsion prototypes. While Russia remains the
benchmark in maritime nuclear deployment, China is attempting to leverage
its wider civil nuclear base into maritime applications.”' China’s SMR
programme is moving quickly from design to demonstration. The ACP100
project at Changjiang has recently completed a major non-nuclear turbine
test, supporting the credibility of near-term modular reactor deployment
pathways.”” China has also signalled imminent commercialisation of an
indigenous SMR, the Linglong-1, reported to be operational in the first
halt of 2026, strengthening Chinese leadership in deployable reactor
technology.” Simultaneously, China is developing floating nuclear power
plant designs (including ACP100S and ACPR50S) intended to provide
power for remote islands and offshore infrastructure.”* Chinese designers
are also now publicising purpose-built nuclear-powered icebreaker
concepts intended for sustained polar operations along the Polar Silk
Road, indicating serious intent to translate reactor progress into Arctic
presence.*®

Finally, China’s naval nuclear ambitions appear to be entering a more
concrete phase. Recent reporting indicates work on a land-based prototype
reactor linked to future nuclear-powered surface warships or aircraft
carriers, capabilities only held by a small number of states.’® Alongside
these state programmes, Chinese industry is also publicly exploring next-
generation civilian nuclear shipping prototypes, including a proposed
thorium molten-salt nuclear container ship to be launched in the 2030s.*

Taken together, the expansion of maritime nuclear capabilities by
the UK’s adversaries and strategic competitors demonstrate the broader
national security angle undergirding the economic and logistical case for
maritime nuclear technologies. The significant steps being taken by the
United States in recent years to expand maritime nuclear power indicate
this is a field of increasing importance to global trade and geopolitics. The
question is no longer whether maritime nuclear technologies will prove
important, but which actors will take the lead in shaping the future of this
sector.
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Russia is exploring a range of export deals for
FNPPs, including states such as Ghana.
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The rise of maritime nuclear technologies, both CPNVs and FNPPs, presents
opportunities for states beyond the U.S., China and Russia. Traditional
maritime states like the United Kingdom or Japan are particularly well
placed to take a leading role in this field, both in the governance, regulatory
and legal architecture and high-end maritime engineering and industry.
To that end, the UK should pursue a broad strategy in the maritime nuclear
field centred on:

1. Using its leading role in maritime regulation, insurance and
law to both enable the effective deployment of allied maritime
nuclear technology and to play a leading role in shaping the
global legal-normative order.

2. Pursuing industrial cooperation with allies through modular
construction, sustainment, and specialised industry, especially
with the United States, through the UK’s existing, experienced
nuclear maritime industrial base.

3. Deepening maritime and maritime nuclear cooperation
with Arctic allies as this region becomes a site of geopolitical
competition. Maritime nuclear technology, including FNPPs,
could support this goal and provide presence in the region.

Cumulatively, these efforts would facilitate an alternative allied legal,
normative and industrial ecosystem for maritime nuclear technology
capable of reducing dependence on adversaries, strengthening collective
strategic resilience and delivering clear strategic benefits in the Arctic and
beyond.

The principal constraint on maritime nuclear technologies is the lack of
a complete and repeatable route from concept to commercial operation.
The core responsibilities for regulating this emerging sector are divided,
and there is no single coordinating body for maritime nuclear. This
problem is deepened by existing nuclear maritime regulation being based
on fixed, land-based, water-cooled plants, while maritime rules were
developed for conventional vessels. This creates uncertainty for advanced
reactor technologies and requires distinct but interoperable pathways for
civilian nuclear-powered vessels and floating nuclear power plants.

These regulatory gaps are systemic rather than isolated: they run from
early approvals through operational capability, support infrastructure,
emergency response, and eventual decommissioning. As a result, every
deployment risks being handled as a custom exercise instead of fitting into



a scalable market structure.

These regulatory barriers reinforce a wider set of industrial and
commercial hurdles. Responsibility for potential harms remains diffuse
across the supply chain, while the institutions that would normally
underwrite or validate risk still lack the standardised evidence base required
to do so. International frameworks being developed through the IMO and
TAEA will take time, and without bilateral recognition or regulatory work-
sharing, developers may face duplicative approvals in every jurisdiction.

Simultaneously, high first-of-kind costs, uncertain demand, and the
absence of approved reference designs discourage investment in the
specialist inputs required. The sector faces a coordination problem initially
stemming from regulatory difficulties but carrying important secondary
effects for the commercial and industrial viability of the technology — and
from that the further strategic consequences vis-a-vis Russia and China.

Beyond these institutional and market challenges, maritime nuclear
technologies must overcome operational and political challenges specific to
mobile and offshore reactors. Designs must remain safe and secure through
collision, grounding, fire, flooding, severe weather and port operations,
while fuel supply, specialist crews, prepared shipyards, maintenance
facilities, waste management and decommissioning arrangements must
be available throughout the asset’s life. Technical approval alone may be
insufficient where ports, coastal states, cargo owners or local communities
remain unwilling to accept nuclear vessels or floating plants. Early projects
must demonstrate that the technology can be operated, supported and
accepted across jurisdictions at a commercial scale.

The case against this technology largely rests on the possibility that a marine
accident could become a radiological event. Unlike a fixed plant on land,
the inherent mobility of reactors at sea may expose them to different risks.
The UK has extensive experience in navigating and mitigating the risks
from maritime nuclear technology through decades of safely operating
nuclear-powered military vessels. Translating this experience across to
civil maritime nuclear technologies, helping shape the ‘rules of the road’
for these advanced civilian technologies, is an area where the UK is well
placed to provide global leadership.

Risk management must extend across the entire lifecycle, combining
robust engineering with clear operational responsibility. When multiple
protective layers, inherently safe reactor configurations, passive heat-
removal mechanisms, redundant systems, maritime hazard analysis and
integrated emergency planning are combined, they significantly reduce
the chances of an accident and limit its consequences. Their effectiveness
depends on the wider ecosystem of trained personnel, trusted third-
party assurance, robust maintenance systems and reliable provisions for
refuelling, waste, recovery and decommissioning. Maritime nuclear cannot
be presented as risk-free, but neither are its risks inherently unmanageable
or unique in requiring stringent controls. Where these protections are
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demonstrated transparently and consistently, the technology’s advantages
provide a strong case for carefully governed civil deployment.

There is a clear need to strengthen the UK’s industrial base across both civil
and defence-related maritime areas. Decades of under-investment have
left the UK defence-industrial base in a weakened state, with significant
financial support needed just to sustain its planned maritime capabilities,
such as its nuclear-powered submarine forces and forthcoming frigate
fleets. Moreover, given the UK'’s structural weakness in commercial
shipbuilding, it is unlikely to expand its maritime shipbuilding footprint
significantly.”® Nor should this be a priority over other defence needs.”
Any realistic assessment should assume that Britain is unlikely to overturn
this deficit to lead the next generation of maritime industry in terms of
sheer manufacturing tonnage.

However, there are significant areas in the future maritime space where
the UK could carve out a decisive and important role as both a regional
and global power. To do this, the UK must broaden its understanding of
what a ‘shipping superpower’ status means today. The ability of a state to
shape the legal and regulatory parameters under which advanced shipping
is built, insured and accepted will be critical to the future of maritime
technologies, including maritime nuclear power.

The UK is uniquely placed to leverage its strategic position as the most
important maritime insurance and legal-regulatory power in the world.
Specifically, London retains global influence in the shipping industry
through its substantial maritime economy, primarily in regulation and
maritime business services, from which to build a strong position in
the maritime economy of the future. Britain’s historic influence over
maritime governance rested on the combination of commercial reach,
naval strength and the concentration in London of maritime law, insurance
and administration. The disappearance of industrial primacy may have
weakened that foundation, but it has not erased it. The International
Maritime Organisation (IMO) remains headquartered in London, while
the London market wrote £104.8 billion of premiums overall in 2024,
These levers matter when new technologies become viable, and their
operators look to actors to regulate and govern them.

Britain’s opportunity lies in positioning itself as the rules, assurance
and integration centre for Western civil nuclear maritime. Here, it already
has some regulatory instruments at its disposal. The Merchant Shipping
(Nuclear Ships) Regulations 2022 provide a working domestic framework
for commercially operated nuclear-powered ships, implementing SOLAS
Chapter VIII and giving legal effect in UK law to the IMO’s Code of
Safety for Nuclear Merchant Ships.’' The Office for Nuclear Regulation
(ONR) also gives the UK an institutional base in nuclear governance as the
independent regulator for nuclear safety, security and the safeguarding
and transport of radioactive materials. These foundations mean that Britain
already possesses the regulatory foothold and institutional machinery on
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which a complete civil nuclear maritime operating architecture could be
built.

The most important absence is the lack of an end-to-end route through
which all interested parties®’ can move from an initial concept phase to
full commercial operation. The Government should create a single civil
nuclear maritime pathway for such processes, coordinated either through
the National Shipbuilding Office or a dedicated UK Civil Nuclear Maritime
Regulatory Office. This would not replace existing bodies but rather
coordinate them, providing a single ‘front door’ for civil nuclear maritime
projects. This body would maintain the licensing route map, manage
regulatory sequencing and publish formal guidance on maritime nuclear
matters. The route map would spell out which authority is responsible at
each point in the process. That includes early concept engagement, the
reactor design assessment, approval of marine integration, and certification
of the vessel or platform. It must also detail who handles site or port
permitting, port-state reception, operational safety cases, in addition to
refuelling, maintenance, security, safeguards, emergency response, waste
handling and decommissioning. It should also make clear what exactly is
being licensed at each stage.’’ Civil nuclear maritime breaks the fixed-site
assumption that underpins much existing nuclear regulation. As a result,
a revised framework should be explicit about what is being approved, by
whom, and for what operational envelope.

In parallel, the UK must revise the somewhat outdated framework
under which civil maritime nuclear technologies operate. The 2022
Regulations implement a Code adopted in 1981, designed around a
generation of pressurised water reactors that has since been superseded
by a range of advanced designs for which no equivalent statutory pathway
currently exists.** A new regime should distinguish between reactor design
approval, marine integration approval and operational approval, so that
a reactor module can be assessed once and then deployed in repeatable
configurations.” The March 2026 Advanced Nuclear Framework
recognised the problem but left it unresolved, excluding offshore or
floating nuclear platforms and civil nuclear propulsion because they
raise distinct regulatory, legal, safety and strategic issues. This reflects the
legal gap in this space, leaving key questions unanswered at the precise
moment that international standard-setting is accelerating.’® A regulatory
framework designed only for PWR technology on conventional ships
cannot credibly govern the deployment of advanced reactor types on
floating power platforms or nuclear-powered commercial vessels.

ENPPs could also receive more dedicated, bespoke treatment. These
technologies raise different regulatory questions from nuclear-propelled
vessels. An FNPP is a stationary energy asset exporting power to a grid or
coastal host. This means that siting, coastal planning, grid connection,
electricity-market and long-term community exposure are
central. The marine licensing and safety case for an FNPP resembles a
fixed offshore installation more than a vessel in transit, while security,
safeguards and decommissioning sit closer to terrestrial nuclear practice
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than ship operations. Rather than treating FNPPS as merchant ships with
reactors, the UK should consider developing parallel but interoperable
pathways for FNPPs and nuclear-propelled vessels, so neither is forced
into an unsuitable terrestrial or conventional-shipping regime.

The IMO has recognised this obsolescence and is now conducting a
significant overhaul of the Nuclear Code. The Sub-Committee on Ship
Design and Construction agreed on a work plan, with an initial review at
the Maritime Safety Committee in May 2026, with finalisation, approval
and adoption targeted for 2030.*” This four-year window is the period
during which substantive technical choices about what the revised Code
will require are being made. The state that submits the most technically
credible and deployable proposals will shape the sector’s standards for
decades. The UK should close its regulatory gaps in this space early, helping
write the rules of an emerging sector and embedding British leadership at
the outset of this process. By extending the ONR’s mandate to floating and
maritime applications, replacing the prescriptive 1981 framework with a
goal-based adaptive code aligned to the IMO revision, and making active
submissions to the SDC process, the UK could gain substantial influence
in this sector.

The IMO process should be complemented by active UK engagement
with the IAEA’s emerging work on maritime nuclear applications, including
its Atomic Technologies Licensed for Applications at Sea (ATLAS) initiative.
Because this sector requires alignment between maritime safety, nuclear
safety, classification and insurance, the Government should ensure that
ONR is expressly mandated and properly resourced to engage with IAEA
work on FNPPs and CNPVs, while the Department for Transport leads
UK engagement at the IMO, drawing on the MCA’s maritime regulatory
and technical expertise.. This would allow Britain to influence both the
maritime and nuclear dimensions of the emerging regime.

Domestically, the UK Government should also look to publish an
annually updated UK Nuclear Maritime Code covering the core regulatory
interfaces. This should be tested through a regulatory sandbox spanning
nuclear-propelled UK vessels, foreign nuclear vessels visiting UK ports,
and floating nuclear power plants connected to UK ports or coastal users,
to produce model safety-case templates, standard port protocols and
repeatable approval processes. The Government should also use industry
bodies such as NEMO to test proposals with the vendors, class societies,
insurers, ports and end users that would operate under them, ensuring the
regime is both rigorous in principle and commercially usable in practice.

Filling the regulatory gaps should be accompanied by a workable
liability and insurance architecture, the absence of which is a considerable
hindrance to the sector. The 1962 Brussels Convention on the Liability of
Operators of Nuclear Ships (LLMC) was intended to provide a dedicated
liability regime for civil nuclear shipping, but it has never entered into
force.’® This leaves a significant liability gap as the Paris Convention’s
exclusive liability regime is built around nuclear installations and transport
to and from them, while the LLMC maritime limitation regime is tonnage-
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based for ordinary maritime claims but excludes nuclear-damage claims
and claims against the shipowner of a nuclear ship for nuclear damage.*
Insurers cannot price risk when they cannot determine which liability
ceiling applies in international waters. Consequently, the UK should
pursue the development of a predictable maritime nuclear liability regime,
including work toward bilateral and multilateral arrangements with allies
and, where necessary, domestic legislation to create a unified channel of
liability for mobile nuclear units. A Maritime Nuclear Liability Bill would
be one route to that outcome, but the central requirement is that liability
allocation must be clear across relevant parties. Without that clarity, no
commercial deployment will successfully scale. As previous papers for
the Nuclear Enterprise Commission have demonstrated, a clear steer from
the state coupled with long-term clarity and stability are essential for an
effective nuclear industry.*® This holds even more true in the maritime
space, where novel technologies will require a strong lead from the
government if they are to take root at scale.

Such a liability regime would also need to be matched by a credible
insurance mechanism. At present, the P&I clubs’ pooling arrangements
entirely exclude nuclear risk, which means that the ordinary machinery
of maritime insurance cannot be extended to nuclear-powered vessels.
One way to bridge that gap would be to amend the Nuclear Installations
Act 1965, so that specialist mutual clubs could be recognised as qualified
insurers for mobile nuclear units. Those clubs could then be supported,
at least initially, by a time-limited sovereign indemnity for catastrophic
claims that exceed available market capacity. This would not amount to
permanent state underwriting, but rather a transitional scaffold while
the private market develops the expertise, capital reserves and actuarial
confidence needed to insure the sector independently.

Finally, liability and insurance reform must be supported by clear
arrangements for maritime incidents and ordinary port-state reception.
These should cover advance notification, safety documentation, security
planning, safeguards inspections, emergency zones, spent fuel and refusal
protocols. If a damaged nuclear-powered vessel can be refused entry by
every coastal state, it cannot be safely salvaged, contained or repaired;
pre-agreed places of refuge would turn an open-ended, commercially
uninsurable risk into a manageable one. Without such protocols, every port
call becomes bespoke, slow and commercially uncertain. The UK should
apply the same logic internationally, using its domestic port protocols to
support bilateral agreements on pre-approved nuclear maritime corridors,
mirrored procedures for selected UK and allied ports, and designated
places of refuge with radiation emergency infrastructure

These measures would turn Britain’s inherited maritime services
position into a commercially viable strategic asset. The aim should not
be to recreate mass commercial shipbuilding, but to build a regulatory
architecture through which partner-state projects can be assessed and
deployed under a UK-led framework. If Britain can provide the machinery
civil nuclear maritime requires (a regulatory route map, staged code,
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port protocols, liability architecture, classification interface and insurance
framework, embedded in bilateral engagement with key allies), London
can become the indispensable centre for deploying partner projects.

The regulatory opening presented by an incomplete system must,
however, be tied to a realistic industrial proposition; a modern British
maritime strategy cannot be based on services alone. It must also identity
where Britain can make a meaningful industrial contribution. Britain
should position itself as a critical supplier for Western allied advanced
maritime programmes by producing high-value modules, reactor-
adjacent systems and other specialised components for vessels, even if
their final construction may take place in partner yards, such as the U.S.,
South Korea or Japan. The Government's Advanced Nuclear Framework
points in this direction through its emphasis on modularisation, welding
and joining, additive manufacturing, large-scale machining, automation,
robotics and digital engineering — albeit not in the maritime domain.*'
The OECD makes a similar point, asserting that resilience in similar-
sized shipbuilding economies (Norway, the Netherlands and Italy) “has
tended to exist alongside specialisation into high-value segments, export
orientation, and a positive reputation.”**

i. Reactor and Fuel Manufacturing

The first cluster of industrial niches Britain could occupy as part of an allied
construction network is in reactor and fuel manufacturing. This rests on
three interlocking capabilities: reactor-vessel forging, nuclear-grade pump
manufacture and HALEU fuel production.** These should provide the UK
with a position that is not easily replicated elsewhere in the Western allied
supply chain while contributing to the overarching effort. The point is
not that Britain needs to build a wholly separate industrial base for civil
maritime nuclear propulsion. It is that the sector can attach itself to the
manufacturing, fuel and regulatory infrastructure already being mobilised
in several major programmes. That gives Britain a plausible role not as
the sole builder of nuclear ships, but as a specialist supplier of the reactor
cores, fuel-cycle services and high-integrity components around which an
allied construction network could be organised.

ii. Systems Integration

A second cluster of British niches can be found in systems integration,
platform engineering and digital assurance. None of these are primarily
fabrication roles; the value for the UK lies instead in front-end design
and safety-case development and integration. This builds naturally on
Britain’s North Sea offshore engineering base.** The engineering problem
posed by a nuclear-bearing FNPP module is different in degree, but not in
kind. North Sea experience in offshore platforms, subsea systems, harsh-
environment operations and safety-case engineering is directly applicable
to the integration of floating nuclear power plants.
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The most technically novel opportunity lies in designing and certitying
passive safety modules. Advanced maritime reactor concepts depend on
safety features that operate without external power or continuous operator
action, including natural-convection heat removal, automatic shutdown
behaviours and inherently stable responses under abnormal conditions.
These features are central to commercial insurability, because mobile
high-pressure reactor designs create emergency-planning challenges that
are particularly acute in nearshore or port environments. Certifying passive
safety systems for maritime use would therefore require nuclear thermal-
hydraulics, safety-case engineering and marine systems integration.
Digital lifecycle management completes this integration niche. The UK'’s
Nuclear Virtual Engineering Capability has developed an Integrated Nuclear
Digital Environment linking reactor models across design, operation and
decommissioning,** which could become a high-value service tracking
component fatigue, forecasting maintenance windows and generating
revised safety cases throughout a vessel’s life. In this sense, Britain’s
industrial opportunity is not confined to supplying reactor cores or fuel.
It also lies in the assurance architecture that would make allied maritime
nuclear systems both licensable and operable at scale.

Britain’s position will depend on whether it can become indispensable
to the emerging allied maritime system. HMG should make the UK the
jurisdiction where difficult regulatory questions are answered first, novel
risks are insured, and new commercial models are legally and financially
operationalised. At the same time, Britain should focus its industrial effort
on the high-value modules, components, services and assurance functions
most useful to partners, applying its expertise in legal and regulatory
capability and specialised nuclear industrial knowledge alongside U.S.
capital and nuclear maritime ambition.

Beyond Britain’s existing cache and opportunities in insurance and
regulatory fields, the greatest opportunities for maritime nuclear lie in
deeper transatlantic cooperation. The U.S. is central because it is the only
Western ally currently attempting to rebuild both maritime and maritime
nuclear capacity at scale.** Washington’s Maritime Action Plan states that
the country has only 66 total shipyards across the relevant categories; this
dependence on foreign built, crewed and flagged shipping constitutes a
vulnerability.*” The U.S. has since moved to treat maritime decline as a
national security concern. This carries implications for both international
trade and military readiness. The current Administration clearly
understands that maritime capacity is an increasingly important instrument
of state power that must be urgently addressed. This is particularly true
for maritime nuclear technologies such as FNPPs, which generate power
for years without requiring refuelling. These technologies can act as both
maritime logistics enablers and dual-use military support assets, deployed
to civilian ports in peacetime and to support naval operations in times
of conflict. They also offer additional benefits, providing much greater
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operational reach in far-flung theatres, such as the Arctic, while greatly
reducing supply chain vulnerabilities.*®

Current proposals from the White House are correspondingly assertive.
The Plan calls for long-term support for supply-chain reconstruction,
shipyard modernisation, workforce expansion and greater use of digital,
modular production techniques and stronger Arctic capability, amongst
other points. This position has since been reinforced through the Fiscal
Year 2027 Topline: across the administration’s first two budgets and
wider force planning, it has requested 123 vessels to be built to meet
the needs of the Departments of War, Homeland Security, Commerce,
Transportation and Interior.*” This constitutes the largest consistent
shipbuilding order by any administration since the Second World War.*°
Whether or not all of those ambitions are realised, the significance lies
in the American strategic intention to recover maritime capacity through
large-scale industrial mobilisation.

The renewed focus on maritime capability sits alongside an equally
forceful U.S. drive toward advanced nuclear capabilities, including
maritime nuclear: both CNPVs and FNPPs. In May last year, the President
signed an executive order directing the development and deployment
of advanced nuclear reactor technologies for national-security purposes,
followed by further orders to reinvigorate the nuclear industrial base,
reform reactor testing at the Department of Energy and accelerate reform
of the Nuclear Regulatory Commission.”’ These measures are wider
than maritime nuclear alone, but they are directly relevant to it. They
demonstrate the current Administration’s view that advanced nuclear is
central to a programme of industrial renewal, energy security and military
resilience. Maritime nuclear is likely to benefit from this markedly more
pro-nuclear political environment in Washington, rooted in an urgent
strategic logic.

The U.S. possesses several major areas of strength, including significant
industrial weight, a clear strategic maritime doctrine, and a willingness to
align shipbuilding with budgetary and national security goals, all driven
forward by a strong lead from the executive branch. However, despite
these undeniable advantages, the Maritime Action Plan is far stronger
on industrial mobilisation than on the international legal and regulatory
architecture through which new maritime technologies will have to pass.
This is where the British opportunity comes into view. Building on the
regulatory and market advantages identified above, Britain can contribute
a maritime-services ecosystem capable of converting a national industrial
push into a usable allied framework. This is an asset the United States
cannot currently hope to match with equal depth or rigour, perfectly
positioned in the capital of its closest European ally.

The transatlantic opportunity should be viewed as a division of labour
between the UK and the U.S.. The U.S. is the indispensable industrial and
strategic anchor, while Britain is the more plausible regulatory, insurance,
legal and standards-setting partner. This forms the basis from which
turther engagement with East Asian and other partners can be built. Taking
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maritime nuclear technology in this direction would build on the existing
U.S.-UK Technology Prosperity Deal,’* which details both governments’
commitment to “exploring opportunities for novel applications of
advanced nuclear energy, including civil maritime applications, and
playing a leading role [in] informing the establishment of international
standards, potential establishment of a maritime shipping corridor
between the Participants’ territories, and strengthening energy resilience
for the Participants’ defense facilities.”** It is also worth noting that, in the
same month, the ONR and U.S. Nuclear Regulatory Commission renewed
their transatlantic collaborative agreement, announcing a joint initiative to
streamline regulation and accelerate the deployment of advanced reactors
across both markets.** While these are still preliminary moves acting as
announcements of intention, they demonstrate that the bilateral machinery
for this division of labour already exists, and should be developed into a
tull strategic, transatlantic maritime nuclear partnership.

This deeper transatlantic relationship could, in time, extend beyond
its two primary partners to integrate others on the same basis: industrial-
technological capabilities underpinned by British regulatory-legal
leadership. Japan and South Korea are the obvious industrial partners for
any Western effort to avoid dependence on Chinese yards, while Norway
and the Netherlands may contribute toward specialised capabilities that
Britain itself will need to emulate and work in tandem with.>® The allied
maritime future is unlikely to take the form of a single national champion.
Rather, the network rooted in the London-Washington relationship should
look eastwards and northwards in the pursuit of a maritime consortium
in which different states contribute distinct but complementary strengths.

The UK can play a crucial role in converting U.S. maritime nuclear
ambition into a coherent allied shipping corridor. This requires going
beyond the MoU and other bilateral dialogues concerned with reactors
or ships in isolation and advancing a shared framework based on legal
and regulatory commonality. One option would be the creation of a Civil
Nuclear Maritime Work Plan, building on the MoU. This could address
regulatory recognition, reactor design assessment, port-state reception,
liability and insurance, fuel supply, workforce, and, importantly, areas
of industrial complementarity. Without taking the initiative at this early
stage, there is a risk that future standards will be set by other states, ceding
the ability to shape regulatory and legal standards to the benefit of the
UK and its allies. Britain can still define the commercial and strategic
terms of emerging maritime technology; HMG should capitalise on this
opportunity.

If the transatlantic division of labour is the most realistic pathway for
Britain to overturn Sino-Russian dominance, the Arctic is the theatre in
which this approach acquires the most immediate strategic value. It is a
region in which maritime access, industrial capacity, legal authority and
military posture are already closely connected, and in which advanced
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N.b. This is a Memorandum of Understand-
ing, and not a fully-fledged deal.

The Prime Minister’s Office, ‘Memorandum
of Understanding between the Govern-
ment of the United States of America and
the Government of the United Kingdom of
Great Britain and Northern Ireland regarding
the Technology Prosperity Deal’, 18th Sep-
tember 2025, link

The ONR, ‘Nuclear regulators renew trans-
atlantic collaborative agreement’, 15th Sep-
tember 2025, link

The Netherlands is exploring nuclear-pow-
ered ships through a 300-million-euro in-
vestment by Dutch company, which aims
to retrofit existing large ships with SMRs by
the early 2030s, while a Norwegian compa-
ny is also advancing similar research.
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maritime technologies have already facilitated an enhanced adversarial
presence at considerable speed.

Moreover, the Arctic is a central security concern for the UK.
Developments in the region bear directly upon the defence of the North
Atlantic and the resilience of the maritime and sub-sea infrastructures
on which British prosperity and defence depend.’® As former Under-
Secretary of State for the Armed Forces Al Carns has noted, “The most
direct military threat facing Britain emanates from the High North...this
is an exceptionally important geography and maritime space; probably the
most important.”*” The UK’s National Security Strategy 2025 stressed the
strategic importance of the region, a view echoed by the United States.*®
The U.S. Maritime Action Plan contains an Arctic Waterways Security
Strategy, asserting that climate change and technological advances have
facilitated greater adversarial access to the Arctic while competitors seek
to exploit underinvestment by the U.S. and its allies.”” It connects Arctic
waterways to national security, trade and industrial development, calling
for stronger icebreaking capacity, better domain awareness and closer
work with Arctic allies to resist excessive maritime claims.®® Washington's
maritime revival treats the Arctic as an integral part of the American
maritime-industrial picture. Any British approach to advanced maritime
technologies that ignores the Arctic would therefore fail to meet the U.S.
where the strategic problem is increasingly understood.

The High North is where the advantages of nuclear propulsion and
floating nuclear systems are already clear for states, especially from
a national security perspective. Longer operating periods, reduced
dependence on vulnerable fuel chains, and more resilient support for
remote maritime infrastructure and surveillance in extreme conditions
are all central to the UK'’s defence relationships with the Nordic states.
In this sense, cooperation with the Nordic states on nuclear maritime
technology should be understood as the most plausible operational setting
in which Britain could help shape both the use and future governance of
advanced maritime nuclear technologies in allied hands. The importance
of the Arctic to the UK grants the region a legal and regulatory significance
which the UK is well placed to capitalise on. If nuclear-powered civilian
or dual-use vessels, or floating nuclear platforms supporting remote
maritime infrastructure, are ever to operate in allied Arctic settings, the
regulatory and legal questions will become unavoidable. Here Britain’s
greatest comparative advantage lies in connecting UK and allied security
efforts to the legal, insurance and standards architecture without which a
more advanced allied Arctic maritime posture would remain difficult to
operationalise.

Russia has already demonstrated that leadership in maritime
nuclear technology can be converted into durable leverage over access,
infrastructure and governance in the High North. The response of the UK
and its allies cannot consist solely of producing a greater number of ships,
important though this is for supporting industrial capacity. A specialised
industrial role for the UK and enhanced operational presence in the Arctic
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I1l What Are the Opportunities?

must be accompanied by a concerted effort to run the standards and legal
architecture underwriting Western efforts through London. For Britain,
that creates a narrow but substantial opportunity. By linking its cooperation
with Northern states and the proposed deeper transatlantic strategy with
the U.S. and Canada to its existing commercial and industrial strengths,
the UK can help ensure that its allies overturn Russian dominance in the
Arctic.
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The UK can no longer afford to ignore maritime nuclear technologies or
to treat maritime nuclear technology as a marginal technical consideration
residing within shipping or energy policy alone. These technologies are
increasingly becoming prominent strategic tools through which states can
extend operational reach, harden supply chains and shape the rules under
which contested maritime spaces are governed. Russia is already using
maritime nuclear capabilities to reinforce its position in the strategically
vital High North, while China is seeking to connect maritime nuclear
technology to shipbuilding dominance, and to secure territorial and long-
term access to the High North.

Britain cannot meet this challenge by attempting to recreate the mass
shipbuilding capacity of a bygone era. The best course is to concentrate on
the functions in which the UK possesses strength, and which enable the
sector to scale in cooperation with our allies. The UK can take a decisive
lead in shaping global maritime nuclear legal frameworks, creating the
global insurance market for both nuclear powered ships and FNPPs, and
building a specialist industrial niche alongside key partners overseas. This
would translate Britain’s existing maritime strengths into instruments of
geostrategic influence.

The central choice for HMG is therefore how to shape civil nuclear
maritime while its rules, markets and operating assumptions remain
unsettled. If pursued coherently, this would help ensure that maritime
nuclear technologies become a source of economic opportunity, energy
resilience, and national security.



HMG should expand the National Shipbuilding Office to cover
maritime nuclear projects. The purpose of an expanded NSO
should be to coordinate all existing bodies, providing a single
point of contact for developers, investors, vendors, ports, class
societies, insurers and allied regulators. Its central task should be
to publish the process by which a project can move from concept
to commercial operation.

The expanded NSO or a dedicated UK Civil Nuclear Maritime
Regulatory Office should publish a full licensing roadmap. This
map should identify the lead authority at each stage of approval
and clarity what is being licensed at each stage.

HMG should publish an annually updated UK Nuclear
Maritime Code, covering definitions, institutional roles, reactor
safety cases, ship integration, FNPP integration, port reception,
emergency planning, safeguards, security, crew competence,
classification, liability, insurance, refuelling, maintenance and
decommissioning.

The UK should create a regulatory sandbox for UK-flagged
nuclear-propelled vessels, foreign nuclear merchant vessels visiting
a UK port and FNPPs connected to UK coastal users.

Create a technology-neutral advanced technology pathway.
HMG should create a route for advanced maritime reactors that
separates reactor design approval from marine integration and
operational approval. This would allow approved modules to
be deployed in repeatable configurations rather than licensed as
bespoke projects each time.

Build fleet licensing into the regime. Maritime nuclear will only
be commercially viable if designs can be repeated. HMG should
develop a fleet licensing model based on approved vessel designs,
reactor modules and operating envelopes. The aim should be to
regulate serial deployment rather than treat each vessel as a first-
of-a-kind case.

Lead through the IMO and IAEA. The UK should treat the IMO
and IAEA processes as one strategic opportunity. The MCA and
ONR should coordinate efforts through a Memorandum of



Understanding where MCA leads through the IMO and the ONR
is mandated and resourced to shape IAEA work, including ATLAS,
enhancing British regulatory influence.

Use NEMO and industry bodies to test the regime. HMG should
use NEMO and other relevant industry bodies to test emerging
rules with those who will operate under them to identify practical
gaps early and ensure that the regime is commercially usable.
Make London the centre for maritime nuclear liability and
insurance. HMG should work with insurers and nuclear regulators
to create a dedicated liability and insurance framework. Liability
must be predictable before civil nuclear maritime can scale. London
should become the market in which this risk is understood and
priced.

Create a transitional insurance mechanism. The UK should
consider a temporary mechanism to support private insurance
capacity while the market matures. A limited sovereign indemnity
may be needed for claims above market capacity.

Establish standard port-state reception rules. HMG should
develop standard protocols for nuclear-powered vessels and FNPP-
related vessels entering British ports. These should make port calls
predictable, safe and insurable.

Use domestic protocols to shape allied corridors. The UK should
use its port protocols as the basis for agreements with allies. This
would allow selected ports to develop mirror procedures. It
would also turn British regulatory practice into allied operational
infrastructure.

Britain should not try to recreate East Asian shipbuilding scale. It
should instead become indispensable in the high-value parts of
the allied supply chain. The goal should be strategic specialisation
rather than industrial self-sufficiency.

Prioritise reactor-vessel forging and fuel supply chain security.
HMG should treat allied companies involved in developing
reactor-vessel capabilities and HALEU fuel production as strategic
assets for maritime nuclear. These give Britain a credible role in
high-integrity components and will help secure Western fuel
supplies. This should be linked to general allied maritime nuclear
programmes.

Link maritime nuclear to UK SMR production. Maritime nuclear
should draw on the manufacturing and regulatory infrastructure
being built around existing UK SMR programmes.

Develop Britain’s systems integration role. Britain should build
a recognised role in nuclear-maritime systems integration. Its



offshore engineering base already understands complex floating
infrastructure. That expertise should be adapted to FNPPs and
nuclear-bearing platforms.

Lead on passive safety certification. The UK should support
capability in certifying passive safety systems for maritime reactors.
These systems will be central to public confidence, regulatory
approval and insurability.

Make digital lifecycle assurance a British export. Use existing
capabilities across monitoring, maintenance forecasting, safety—
case updating and decommissioning planning to create a high-
value export service.

Use industrial policy to make British firms indispensable. HMG
should use procurement, export finance and regulatory support
to place British firms inside allied programmes. The priority
should be components, integration, sustainment, assurance and
certification.

Create a UK-U.S. nuclear shipping corridor underpinned by the
Atlantic Partnership for Advanced Nuclear Energy, establishing a
legal, technical and commercial framework for the deployment
of both nuclear powered ships and FNPPs, ensuring these
technologies are predictable and insurable.

Create a UK-U.S. Civil Nuclear Maritime Work Plan covering
regulation, port access, liability, fuel, safeguards, workforce and
demonstrator projects, and commence drafting of a bilateral civil
liability agreement.

Establish a UK-U.S. Maritime Nuclear Programme Board, held
within Great British Energy - Nuclear. The work plan should be
governed by a standing board at senior official or ministerial level.
Its purpose should be to prevent policy from fragmenting across
separate reactor, shipping and insurance dialogues.

Embed the programme in existing bilateral machinery. The
Technology Prosperity Deal should provide the political umbrella.
The ONR-NRC relationship should provide the regulatory core,
providing the programme with institutional traction.

Create a dedicated UK-U.S. regulatory workstream. British
and American regulators should develop a coordinated pathway
for early maritime nuclear applications. The first goal should be
mutual intelligibility rather than full harmonisation.

Develop a joint safety-case template. The UK and U.S. should
create a shared safety case structure for marine advanced reactors.
This would reduce duplication and make allied adoption easier.
Establish a bilateral regulatory sandbox. The UK and U.S. should
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test licensing routes with selected developers, ports, insurers and
operators. The sandbox should produce usable templates rather
than private reassurance.

Create an export corridor. The UK and U.S. should create an
agreed pathway for approved maritime nuclear projects. Fuel
movements, software updates and component transfers should
not be treated as bespoke problems each time.

4. Devote attention to the Arctic as a theatre for
maritime nuclear cooperation.

Use Arctic cooperation to shape future rules. Allied Arctic
cooperation should be used to shape the rules for nuclear-powered
vessels and floating nuclear platforms before adversarial practice
becomes the default, contesting Russian regulatory leverage and
strategic advantages.

Engage with the ICE Pact. The UK should seek a structured
relationship with the Icebreaker Collaboration Effort. Remaining
outside it would risk excluding Britain from an emerging Arctic
industrial framework.
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