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Narrative of SMR in Southeast Asia

M. H. Subki, Advances in Technology Developments of Small Modular Reactors – including Microreactors, 21st INPRO Dialogue Forum on 
the Deployment of SMR Projects and Technologies to Support the Sustainable Development Goals, Saint Petersburg, 28 August – 1 September 2023

SMR Claims 

Enhanced safety through the adoption of the latest technology

Better flexibility due to its modularity

Better economic performance from economy of serial production

Lower financial risk due to lower upfront capital cost
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https://www.prachachat.net/economy/news-1693729

https://www.prachachat.net/breaking-news/news-1687174
https://www.bangkokbiznews.com/blogs/business/economic/1171651

• Lower levelized cost of 
electricity (LCOE)

• Lower financial risk

SMR Claims 

• Is SMR a cheap or an expensive option?
• When is adoption of SMR (to replace fossil fuels) a viable choice?

Questions to be Answered

Narrative of SMR in Thailand

https://www.prachachat.net/economy/news-1693729
https://www.prachachat.net/economy/news-1693729
https://www.prachachat.net/economy/news-1693729
https://www.prachachat.net/breaking-news/news-1687174
https://www.prachachat.net/breaking-news/news-1687174
https://www.prachachat.net/breaking-news/news-1687174
https://www.prachachat.net/breaking-news/news-1687174
https://www.prachachat.net/breaking-news/news-1687174
https://www.bangkokbiznews.com/blogs/business/economic/1171651
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LCOE of Nuclear Power

IEA, Projected Costs of Generating Electricity 2020, IEA, Paris (2020).

LCOE of nuclear power 
is significantly lower 
than other sources, 
when it is represented 
by large nuclear power 
plants.
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LCOE of SMR

Kim & Macfarlane, Progress in Nuclear Energy, 190, 105989 (2026)

LCOE of SMR is 
expected to be 
significantly higher, 
but the vendors 
claim it to be much 
lower.
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Some Thoughts based on Historical Data

IEA, Projected Costs of Generating Electricity 2020, IEA, Paris (2020).
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A first-of-a-kind (FOAK) reactor 
tends to have a longer 
construction period and undergo 
longer inspections, resulting in a 
significantly higher LCOE.
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While material and labor costs 
are generally lower in developing 
nations, the LCOE is not 
necessarily always low, 
depending on other 
circumstances.

Some Thoughts based on Historical Data
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Political stability is an important 
prerequisite for a lower LCOE 
while its impact is difficult to 
quantify.

Some Thoughts based on Historical Data



9IEA, The Path to a New Era for Nuclear Energy, IEA, Paris (2025).

Initial estimates of LCOE are 
always much lower than the 
actual LCOEs.

Some Thoughts based on Historical Data



10IEA, The Path to a New Era for Nuclear Energy, IEA, Paris (2025).
https://www.worldnuclearreport.org/Ontario-s-Darlington-SMR-project-to-cost-nearly-21-billion-significantly-higher

SMRs in a newcomer country will 
always be more expensive, as it 
requires setting up legislative 
and regulatory frameworks and 
vendors will likely add markups
to absorb their risks.

Some Thoughts based on Historical Data
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Expectation on Economy of Multiples

D.T. Ingersoll (2009).
https://www.nuclearenergy.polimi.it/research/economics/

While SMRs are expected to 
benefit from economy of 
multiples, the number may not be 
enough to compete with LCOE of 
other clean energy sources. 

https://www.nuclearenergy.polimi.it/research/economics/
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CBAM as a Game Changer

https://carbonwise.co/article/what-is-a-carbon-border-adjustment-mechanism/

Industry relying on export to 
EU needs to significantly and 
urgently reduce emission 
while they need to continue 
their business.
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Carbon Tax

https://ourworldindata.org/explorers/impacts-of-energy-sources
https://fastener-world.com/en/article/8533.html

Carbon tax can go up to 
50 – 100 USD/MWh. 
It can drastically 
increase the perceived 
LCOE of the industry.
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Carbon Price

https://fastener-world.com/en/article/8533.html

This remains true with the 
Emission Trading Scheme (ETS).

https://fastener-world.com/en/article/8533.html
https://fastener-world.com/en/article/8533.html
https://fastener-world.com/en/article/8533.html
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SMR and Data Centers and AI  

https://www.iaea.org/sites/default/files/netzeroneedsnuclear.pdf

With the electricity consumption of data centers, artificial 
intelligence (AI) and cryptocurrencies set to grow in the 
coming years, major tech companies are actively looking to 
advanced nuclear technologies such as small modular 
reactors (SMRs) to provide clean, reliable and flexible power. 
This could result in a new pathway for the commercialization 
of SMRs and other advanced reactors in markets where they 
are yet to emerge.
Data centers (which house the servers and computing 
equipment needed to store digital information), AI and 
cryptocurrencies are driving an increase in electricity 
demand in several regions. Together, they accounted for 2% 
of global electricity consumption in 2022, a figure that may 
double by 2026, according to the IEA. 

https://www.iaea.org/sites/default/files/netzeroneedsnuclear.pdf
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Big Tech Companies and Nuclear Power

https://www.reuters.com/business/energy/big-tech-contracts-inject-life-into-new-nuclear-2025-02-19/

• Nuclear developers are benefitting from long-term 
PPAs with Big Tech companies racing to secure 24/7 
clean energy supply for large data centers.

• Constellation Energy plans to restart the 837 MW Three 
Mile Island Unit 1, which had been idle for five years, to 
support a 20-year PPA with Microsoft announced in 
September to supply data centers in the mid-Atlantic 
region.

• Amazon Web Services and Talen Energy Corporation 
signed a 10-year PPA in March 2024 to take power in 
120 MW increments from the latter’s 2.5 GW 
Susquehanna nuclear plant in Pennsylvania to supply a 
planned 960 MW data center campus.
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Issue with Clean Industrial Heat

High-Temperature Technologies

• Electric resistance heating

• Induction heating

• Electric arc furnaces

• Green hydrogen combustion

• Biomass gasification

These are not always cheap.

https://orennia.com/insights/industrial-heat-it-s-getting-hot-in-here
https://ireform.eu/wp-content/uploads/2025/06/Clean-industrial-heat_Electrification-scenarios-for-selected-sectors-ANNEX.pdf
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Price of VRE-based Green Hydrogen

https://www.pv-magazine.com/2022/05/31/green-hydrogen-price-may-drop-to-e5-kg-by-2025

1 kg of hydrogen 
contains 33.33 kWh 
of usable energy
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Other Applications of SMR

https://aris.iaea.org/publications/smr_book_2020.pdf

There is room for other 
applications of SMR. 
Yet, it is important to 
identify correct market, 
and have appropriate 
policy support.

https://aris.iaea.org/publications/smr_book_2020.pdf
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Conclusions

When is adoption of SMR a viable choice?

• When you identify correct market.
• When you have appropriate strategies.
• When there is sufficient policy support, 

e.g., carbon tax and carbon accounting.
• When the infrastructure is ready.

Factors deteriorating SMR competitiveness:

• FOAK (long construction period and 
long inspection period)

• Political stability
• Estimated LCOE VS actual LCOE
• Markups for SMR export
• Insufficient economy of multiples

Factors supporting SMR competitiveness:

• Carbon accounting
• Need for high-quality industrial heat
• Need for hydrogen, fresh water, etc.
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