
Small Modular Reactors (SMRs)

Economically, SMRs are expected to be cost-
effective due to modular construction and mass-

production, which would simplify plant design. 
Consequently, they should decrease construction 

times and mitigate budget overruns.

What are SMRs?
Less powerful than traditional reactors, SMRs
cover a wide power range from 10 to 300 MWe
and involve different technologies. Low power
allows so-called passive safety devices which, in
the event of an accident, can bring the reactor to
a shutdown state and keep it there for a long
period without human intervention.

Explainer

To help mitigate climate change, nuclear power has undeniable 
advantages: low CO2 emissions, high energy density, and 
dispatchable. Nevertheless, most energy transition scenarios 
foresee a relatively low share of nuclear in the future energy
mix. Delays and cost overruns have made nuclear less
attractive, while renewables have enjoyed high deployment
rates and falling costs. The objective of SMRs is to revive the 
nuclear industry by reducing costs and construction times, while 
opening up new markets.
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Small reactors for a big market?

Many of these SMRs are intended for export
(and not only for a given national market), which
raises the question of the market. For the most
powerful SMRs, it is expected that they may
replace coal-fired power plants, a huge market
since, in 2022, the installed capacity of coal-fired
power plants exceeds 2000 GW and their rapid
closure is a must to comply with climate targets.
The actual size of this market is difficult to
assess, as the countries concerned may not
come forward until 2030.

Less powerful SMRs are intended to serve
regions that are difficult to access. They offer an
interesting solution for countries limited by their
economy or the size of their electricity network.
Other possibilities include industrial and district
heating. Applications such as seawater
desalination, decarbonized production of
synthetic fuels and hydrogen have been
mentioned but are at a less advanced stage of
development for the moment.

What timescale for their 
deployment?

With many challenges still ahead, only a small
number of units are likely to begin operating in
the next decade. But SMRs could play a
significant role in the post-2030s, provided that
regulatory and investment decisions are made
now and commercial viability is demonstrated.
However, given the rates of technology
deployment in energy technologies, SMRs are
not expected to account for more than 10% of
global nuclear generation before 2040.
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Concept Power (MW) Designer Country Status

NuScale 50 x 12 NuScale Power United States Licensing 

KLT-40S 70 OKBM Afrikantov Russia Operating

CAREM 30 CNEA Argentina Construction

HTR-PM 210 Tsinghua University China Operating

IMSR 190 Terrestrial Energy Canada Designing

More than 70 concepts in the 
pipeline in a dozen countries

Although half of the projects are based
on pressurized water technology such
as the European Pressurized Reactor
(EPR), the other half is part of an other
category called Advanced Modular
Reactors (AMR) which belong to the
fourth generation.
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Smaller, standardized and modular, SMRs allow broader 
applications
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Necessary institutional and 
political support

It is state policies that maintain the know-how
and encourage the learning economy, and this
public support is a considerable advantage
because it also attracts private investors. Indeed,
private sector financing is rarely sufficient for
such capital-intensive and long-lived assets (not
to mention the political risk). In addition, access
to capital is influenced by environmental and
social governance aspects as well as public
decisions (such as the EU taxonomy for green
energy).

Harmonizing safety standards

Several studies show that SMRs must be mass-
produced to be economically viable. In order to
enable the development of a global market for
SMRs, licensing and authorization frameworks
must therefore be harmonized internationally.

Economies of scale
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