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SECURING THE ROK NUCLEAR FUEL CYCLE: IMPLICATIONS FOR SOUTHEAST ASIA 
Alvin Chew 

INTRODUCTION  

The Republic of Korea (ROK) has been a prominent player in the global nuclear 
industry. The International Atomic Energy Agency (IAEA) has projected that global 
nuclear energy capacity will triple to 1000GW by 2050, primarily due to economies 
balancing the twin challenges of energy security and climate change.1 Hence, nuclear 
energy will be ubiquitously deployed as countries embark on their energy transition 
pathways. As such, ROK is expected to play a leading role as a reliable exporter of 
nuclear reactors in the future. 

7KH�52.¶V�UROH�LQ�JOREDO�QXFOHDU�SRZHU�GHYHORSPHQW�FRXOG�EH�H[SDQGHG�LQWR�6RXWKHDVW�
Asia. There are currently no operating nuclear power plants (NPP) in Southeast Asia, 
but the region has recently made tentative moves towards the adoption of nuclear 
energy. Vietnam updated its 8th Power Development Plan (PDP) to include the 
deployment of nuclear energy by 2030. In addition to sealing a nuclear deal with 
Russia, Vietnam has also signed a Memorandum of Understanding (MOU) with the 
Korea Electric Power Corporation (KEPCO) to lay the groundwork for the bid to build 
Ninh Thuan Unit 2.2 The Philippines, the only country in the region to have a NPP but 
which never became operational, has engaged Korea Hydro & Nuclear Power (KHNP) 
to revive its Bataan NPP, which was built in the 1980s by Westinghouse.3 ROK is also 
cooperating with Indonesia to introduce small modular reactors (SMRs) by 2039.4 In 
2025, ROK entered into a bilateral Nuclear Cooperation Agreement to help Singapore 
build  capacities to better understand and assess civilian nuclear technologies and 
nuclear safety.5 

 

 
1 Energy, Electricity and Nuclear Power Estimates for the period up to 2050, The International Atomic 
Energy Agency (IAEA) publication, 2024, https://www-pub.iaea.org/MTCD/Publications/PDF/RDS-1-
44_web.pdf 
2 Aoife %UHQQDQ�¶�6RXWK�.RUHD�MRLQV�ELG�IRU�9LHWQDP¶V�1LQK�7KXDQ�SURMHFW��:HVWLQJKRXVH�7HFKQRORJ\�
OLFHQVLQJ�GHDO�IDFHV�FUXFLEOH¶��The Economy, 11 February 2026, 
https://economy.ac/news/2026/02/202602287967 
3 Korea to assess rehabilitation of Philippine plant, World Nuclear Association, 7 October 2024, 
https://www.world-nuclear-news.org/articles/korea-to-assess-rehabilitation-of-philippine-plant. 
4 Seok-min 2K��µ6RXWK�.RUHD��,QGRQHVLD�VLJQ�028V�RQ�QXFOHDU�SRZHU��PRELOLW\��NH\�PLQHUDOV¶��Yonhap 
News Agency, 10 September 2024, https://en.yna.co.kr/view/AEN20230907007551320. 
5 Matthias $QJ��µ6LQJDSRUH�DQG�6RXWK�.RUHD�WR�FRRSHUDWH�LQ�FLYLOLDQ�QXFOHDU�WHFKQRORJ\�DQG�GHIHQFH�IRU�
QHZ�VWUDWHJLF�SDUWQHUVKLS¶��Mothership, 2 November 2025, https://mothership.sg/2025/11/singapore-
south-korea-nuclear-cooperation/. 

https://www-pub.iaea.org/MTCD/Publications/PDF/RDS-1-44_web.pdf
https://www-pub.iaea.org/MTCD/Publications/PDF/RDS-1-44_web.pdf
https://economy.ac/news/2026/02/202602287967
https://www.world-nuclear-news.org/articles/korea-to-assess-rehabilitation-of-philippine-plant
https://en.yna.co.kr/view/AEN20230907007551320
https://mothership.sg/2025/11/singapore-south-korea-nuclear-cooperation/
https://mothership.sg/2025/11/singapore-south-korea-nuclear-cooperation/
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52.¶V�FLYLOLDQ�QXFOHDU�LQGXVWU\�SURSHOOHG�LQWR�JOREDO�SURPLQHQFH�ZKHQ�LW�ZRQ�WKH�ELG�
in 2009 to build the Barakah NPP in the United Arab Emirates (UAE).6 However, 
despite becoming a nuclear exporter, it does not have full autonomy in the nuclear fuel 
cycle chain, particularly in enrichment and reprocessing. As such, these limitations will 
LPSHGH�52.¶V�SURJUHVV�WR�EHFRPH�D�VXFFHVVIXO�DQG�YHUWLFDOO\�LQWHJUDWHG�VXSSOLHU�LQ�WKH�
global nuclear energy market, including in Southeast Asia.  Therefore, ROK is 
negotiating the possibility of indigenous uranium enrichment and spent fuel 
reprocessing under its nuclear cooperation with the United States.7 

This policy brief argues that the basis of ROK-Southeast Asia nuclear power 
cooperation lies in enhanced cooperation on nuclear power between the ROK and US to 
secure a stable supply chain of enriched uranium that can be subject to IAEA 
safeguards, while deconflicting such cooperation with the joint ROK-US effort in the 
military sphere to provide ROK with nuclear-powered attack submarines. At the same 
time, the ROK should reconsider the necessity of acquiring reprocessing to close the 
fuel cycle. 

d,���sK>hd/KE�K&�ZK<͛^�Eh�>��Z��KKW�Z�d/KE�t/d,�d,��hE/d���^d�d�^  

Cooperation with the United States has been instrumental for the development of the 
ROK nuclear sector. Cooperation in nuclear energy between the ROK and the United 
States dates back to 1956, when the bilateral Nuclear Cooperation Agreement was 
signed between the two countries to foster strategic partnerships in the peaceful uses of 
nuclear energy. The cooperation was mainly focused on nuclear research which led to 
the construction of the TRIGA Mark II research reactor that came online in Seoul in 
1962. 

In 1974, the ROK and the United States entered a new framework of cooperation to 
expand its scope to include the development of civilian nuclear energy programme. 
Through Westinghouse, ROK got its first commercial NPP, Kori 1, which came online 
in Busan in 1978. Within a decade, ROK had transformed its initial nuclear programme 
from one that was reliant on foreign vendors, to an indigenous industry with a secured 
chain of supply and efficient project delivery. Today, almost 70 percent of its operating 
Pressurised Water Reactors (PWRs) are designed and built locally, albeit with 
intellectual rights from Westinghouse. 

With its indigenous capabilities centred on light-water reactor technology, it is crucial 
for its nuclear industry to have access to enrichment. Although the US-ROK nuclear 

 
6 South Korea awarded UAE nuclear power contract, BBC News, updated 27 December 2009, 
http://news.bbc.co.uk/2/hi/8431904.stm. 
7  123 Agreements for Peaceful Cooperation, National Nuclear Security Administration (NNSA), updated 

Jul 2025, https://www.energy.gov/nnsa/123-agreements-peaceful-cooperation. 

http://news.bbc.co.uk/2/hi/8431904.stm
https://www.energy.gov/nnsa/123-agreements-peaceful-cooperation
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agreement (termed 123 Agreement)8 signed in 1972 and amended in 1974 preceded the 
US Nuclear Non-Proliferation Act of 1978, the agreement was fairly restrictive in terms 
of granting US allies their full rights to enrichment and reprocessing in the nuclear fuel 
cycle.9 7DNLQJ�LQWR�DFFRXQW�52.¶V�VWDWXV�DV�DQ�HPHUJLQJ�SOD\HU�LQ�WKH�JOREDO�HQHUJ\�
market, a successor 123 agreement was signed in 2015 that would enable ROK to seek 
µDGYDQFH�FRQVHQW¶�WKURXJK�DQ�HVWDEOLVKHG�KLJK-level bilateral commission on issues of 
uranium enrichment as well as spent fuel management.10  In 2025, US President Donald 
Trump visited ROK President Lee Jae Myung and reaffirmed support for US-ROK 
expanded nuclear cooperation in three areas: NPPs construction, stable supply of 
nuclear fuel, and the development of spent nuclear fuel processing technology. 11   

LEADING PLAYER IN THE GLOBAL NUCLEAR MARKET 

1XFOHDU�HQHUJ\�IRUPV����SHUFHQW�RI�52.¶V�HOHFWULFLW\�PL[��,W�FXUUHQWO\�RSHUDWHV�D�IOHHW�
of 26 reactors, generating about 26GW of electricity.12  The  3 Pressurised Heavy Water 
Reactors (PHWRs) will be phased out and replaced with new PWRs under construction, 
thereby maintaining a minimum of 30 percent proportion of nuclear energy in its 
electricity grid capacity by 2030. In its finalised 11th Basic Plan for Long-Term 
Electricity Supply and Demand, the nation will also develop small modular reactor 
�605V��WKDW�ZLOO�UDLVH�WKH�FRXQW\¶V�VKDUH�RI�QXFOHDU�SRZHU�WR����SHUFHQW�E\������13 

7KH�52.¶V�H[SDQVLRQ�RI�LWV�QXFOHDU�LQGXVWU\�LV�QRW�FRQILQHG�WR�PHHWLQJ�GRPHVWLF�
GHPDQGV��7KH�HQHUJ\�SROLFLHV�XQGHU�IRUPHU�3UHVLGHQW�<RRQ¶V�DGPLQLVWUDWLRQ�WDUJHWHG�DQ�
LQFUHDVH�LQ�WKH�H[SRUW�RI�52.¶V�QXFOHDU�WHFKQRORJ\�14 Internationally, ROK has already 
achieved a significant milestone by building APR-1400 reactors in the UAE. In Europe, 
the Czech Republic has decided to partner ROK to build APR-1000 nuclear reactors at 
the Dukovany site. Bulgaria, Finland and Poland are some the other European countries 

 
8  123 Agreements for Peaceful Cooperation.  
9 Although ROK had signed the NPT in 1968, it did not ratify it until 1975, when it became much clearer 
that the US will not allow ROK full rights to pursue enrichment and reprocessing under the US-ROK 
agreement. 
10 US-Republic of Korea Agreement for Peaceful Nuclear Cooperation, US Department of State, 
September 2015. https://www.state.gov/bureau-of-international-security-and-
nonproliferation/releases/2025/01/u-s-republic-of-korea-r-o-k-agreement-for-peaceful-nuclear-
cooperation. 
11 Robyug 3DUN��µ([SDQGLQJ�86-52.�1XFOHDU�&RRSHUDWLRQ¶��$VLD�3DFLILF�/HDGHUVKLS�1HWZRUN��$3/1��
Policy Brief, December 2025. https://cms.apln.network/wp-content/uploads/2025/12/Park_Dec-2025.pdf 
12 Nuclear Power in South Korea, World Nuclear Association, updated February 2026, https://world-
nuclear.org/information-library/country-profiles/countries-o-s/south-korea. 
13 South Korea confirms need for nuclear reactors, World Nuclear News, 21 February 2025. 
https://www.world-nuclear-news.org/articles/south-korea-confirms-need-for-new-reactors 
14 Yoon vows full-fledged support for nuclear power industry, The Korea Times, 30 October 2024, 
https://www.koreatimes.co.kr/southkorea/politics/20241030/south-korea-president-yoon-commits-to-
strong-support-for-nuclear-power-industry 

https://www.state.gov/bureau-of-international-security-and-nonproliferation/releases/2025/01/u-s-republic-of-korea-r-o-k-agreement-for-peaceful-nuclear-cooperation
https://www.state.gov/bureau-of-international-security-and-nonproliferation/releases/2025/01/u-s-republic-of-korea-r-o-k-agreement-for-peaceful-nuclear-cooperation
https://www.state.gov/bureau-of-international-security-and-nonproliferation/releases/2025/01/u-s-republic-of-korea-r-o-k-agreement-for-peaceful-nuclear-cooperation
https://cms.apln.network/wp-content/uploads/2025/12/Park_Dec-2025.pdf
https://world-nuclear.org/information-library/country-profiles/countries-o-s/south-korea
https://world-nuclear.org/information-library/country-profiles/countries-o-s/south-korea
https://www.world-nuclear-news.org/articles/south-korea-confirms-need-for-new-reactors
https://www.koreatimes.co.kr/southkorea/politics/20241030/south-korea-president-yoon-commits-to-strong-support-for-nuclear-power-industry
https://www.koreatimes.co.kr/southkorea/politics/20241030/south-korea-president-yoon-commits-to-strong-support-for-nuclear-power-industry
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who could be partnering with ROK to expand their nuclear ambitions. In Asia, 
newcomer countries such as Vietnam, Philippines and Indonesia are engaging ROK as a 
potential supplier of reactors.  

Yet again, the growth in nuclear capacity is not limited to large conventional NPPs. The 
recent push by big-tech firms, such as Amazon and Google, to adopt clean baseload 
power for their data centres has driven up the demand for SMRs, which offer more 
flexibility in terms of deployment.15  In 2026, ROK passed its SMR Special Act during 
RQH�RI�LWV�1DWLRQDO�$VVHPEO\¶V�SOHQDU\�VHVVLRQV�16 which allows the construction of 
SMRs to meet its surging power demand from Artificial Intelligence (AI) and data 
centres. 

7KH�605�6SHFLDO�$FW�ZLOO�FDUU\�WKH�PRPHQWXP�IRU�WKH�52.¶V�LQGLJHQRXV�GHYHORSHG�
SMRs, the SMART100 designed by the Korean Atomic Energy Research Institute 
(KAERI) as well as the i-SMR developed by KHNP, to attain full commercialisation by 
������7KH�FLW\�RI�*\HRQJMX�DLPV�WR�EHFRPH�52.¶V�ILUVW�µ605�6PDUW�1HW-=HUR�&LW\¶�E\�
hosting and promoting the deployment of 4 i-SMR modules by 2035.17  KHNP has also 
signed MOUs with Jordan as well as Sweden to strengthen the outreach of its SMRs to 
the Middle East and the Scandinavian regions respectively.  

In Southeast Asia, the prospect of SMRs provides newcomer countries in the region 
with a good entry point into nuclear energy. SMRs will incur minimal power 
disruptions to these countries that have relatively smaller grid capacities. Hence, SMRs   
can be a viable option to replace aging coal or gas-fired plants as nuclear energy can 
complement renewables in the concerted effort to decarbonise the regional economies. 
7KH�µ605�6PDUW�1HW-=HUR�&LW\¶�ZLOO�EH�DQ�DWWUDFWLYH�SURMHFW�WKDW�ZLOO�UHVRQDWH�ZHOO�
with several countries in Southeast Asia, adding resilience to future electricity grids 
constituted mostly of renewable energy. 

SECURITY OF ENRICHED URANIUM SUPPLY 

In the next decade, it is quite likely that ROK will be a significant player in the nuclear 
market. Newcomer countries, particularly in Southeast Asia, will be keen in partnering 
with ROK to embark on building their nuclear capacities. In terms of technology, 
Korean designed reactors have a good operating track record. More importantly, the 
PHWHRULF�ULVH�RI�52.¶V�QXFOHDU�LQGXVWU\�RZHV�PXFK�WR�WKH�HFR-system that its 

 
15 Todd %DUURQ��µ%LJ�7HFK¶V�1XFOHDU�%HW��.H\�6PDOO�0RGXODU�5HDFWRUV�IRU�&ORXG�3RZHU¶��World Wide 
Technology, 18 November 2025, https://www.wwt.com/blog/big-techs-nuclear-bet-key-small-modular-
reactors-for-cloud-power. 
16 Hyung-im -DQJ��µ6RXWK�.RUHD�SDVVHV�605�6SHFLDO�/DZ�WR�DFFHOHUDWH�QXFOHDU�GHYHORSPHQW¶, Seoul 
Economic Daily, 13 February 2026, https://en.sedaily.com/technology/2026/02/13/south-korea-passes-
smr-special-law-to-accelerate-nuclear 
17 Daeok &KRL��µ*\HRQJMX�UDPSV�XS�ELG�WR�KRVW�ILUVW�L-605¶��The Asia Business Daily, 13 February 2026. 
https://www.asiae.co.kr/en/article/2026021812244486481. 

https://www.wwt.com/blog/big-techs-nuclear-bet-key-small-modular-reactors-for-cloud-power
https://www.wwt.com/blog/big-techs-nuclear-bet-key-small-modular-reactors-for-cloud-power
https://en.sedaily.com/technology/2026/02/13/south-korea-passes-smr-special-law-to-accelerate-nuclear
https://en.sedaily.com/technology/2026/02/13/south-korea-passes-smr-special-law-to-accelerate-nuclear
https://www.asiae.co.kr/en/article/2026021812244486481
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government has built up ± a strong foundation in the educational and research sector 
that will eventually provide support to sustain its nuclear industry. 

However, ROK is dependent on Russia for its enriched uranium, which could serve as a 
FKRNHSRLQW�IRU�52.�WR�DFKLHYH�IXOO�DXWRQRP\�LQ�WKH�IXHO�IDEULFDWLRQ�SURFHVV��5XVVLD¶V�
control of more than 40 percent of the global supply of enriched uranium has caused 
energy security challenges.18 Several countries, including the United States, are trying 
to reduce their dependence on Russian nuclear fuels since the inception of the Russia-
Ukraine war. As the demand for nuclear energy increases, it is imperative to diversify 
the supply of enriched XUDQLXP�WR�RWKHU�FRXQWULHV�DV�D�KHGJH�DJDLQVW�5XVVLD¶V�PDUNHW�
dominance. 

The ROK is ranked fifth in terms of civilian nuclear capacity installed (after the United 
States, China, France, Russia) but unlike other leading players in the nuclear power 
sector, it does not have its own uranium enrichment services in the country.19 The lack 
of indigenous enrichment facility poses a fuel security problem as PWRs require 
uranium fuels to be enriched from 3 to 5 percent purity. Therefore, it is essential for 
ROK to have its own enriched uranium if it is to maintain nuclear at 30 percent or above 
of its electricity mix.  

The insecurity of enriched uranium supply is further compounded when ROK promotes 
the export of its PWRs. While a country can forge nuclear cooperation with ROK, the 
lingering factor of future enriched uranium supply will nevertheless weigh in when 
ROK bids for a nuclear project. In the case of the UAE, it has to keep to its 123 
Agreement of not pursuing enrichment and thus has to secure its enriched uranium from 
international markets like Russia or France. Newcomer countries in Southeast Asia will 
likely pivot their decisions towards nuclear suppliers with a stable supply chain. 
Therefore, if ROK has the assurance of enriched uranium supply, it will be in a 
favourable position to win bids for NPP projects in the region. 

SPENT FUEL MANAGEMENT 

After more than 40 years of nuclear operations, the spent fuel from the NPPs in ROK is 
still being stored in their respective wet spent fuel pools. Spent fuel is not stored in dry-
cask casings because ROK is working with the United States to explore pyroprocessing 
techniques to close the nuclear fuel cycle. While reprocessing of spent fuel will reduce 

 
18 Muflih +LGD\DW��µ5HGXFLQJ�JOREDO�GHSHQGHQFH�RQ�5XVVLDQ�XUDQLXP��&KDOOHQJHV�DQG�6ROXWLRQV¶��
Discovery Alert, 29 September 2025, https://discoveryalert.com.au/reducing-dependence-russian-
uranium-2025-geopolitical-strategies/. 
19 Nuclear Share of Electricity Generation, International Energy Atomic Agency (IAEA) PRIS, updated 
2024, https://pris.iaea.org/pris/worldstatistics/nuclearshareofelectricitygeneration.aspx. 

https://discoveryalert.com.au/reducing-dependence-russian-uranium-2025-geopolitical-strategies/
https://discoveryalert.com.au/reducing-dependence-russian-uranium-2025-geopolitical-strategies/
https://pris.iaea.org/pris/worldstatistics/nuclearshareofelectricitygeneration.aspx
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the volume of nuclear waste, it is deemed to be uneconomical to pursue a closed fuel 
cycle because natural uranium is readily available.  

In 2006, a report by the Boston Consulting Group assessed that a closed fuel cycle loop 
is less economical than an open fuel cycle, which led to the United States to do away 
with reprocessing for its civilian NPPs.20 However, the US Nuclear Regulatory 
Commission (USNRC) recently awarded licence to Terrapower for the construction of 
Natrium, a sodium-cooled fast reactor with an internal high burn-up rate that is designed 
to reduce waste significantly.21  Therefore, ROK can work in furthering the 
pyroprocessing of spent fuels from advanced reactors, such as the Natrium, with high 
burn-up rates. 

Still, ROK will argue that reprocessing in general will strengthen the security of the 
nuclear fuel supply because although natural uranium is aplenty, it does not have access 
to enriched uranium. If spent fuels from its LWRs are reprocessed using the PUREX 
process, the Mixed Oxide (MOX) fuel derived from the process can be used directly in 
LWRs. Furthermore, if ROK is allowed to reprocess its spent fuels, it can have the 
bandwidth to help reduce the volume of nuclear wastes for its clients. The options of 
partial or full spent fuel take back, offered by countries such as France and Russia, will 
be a very attractive proposition for newcomer countries in Southeast Asia to help 
manage nuclear waste in the region. 

STRENGTHENING THE NPT 

7KH�52.¶V�HUVWZKLOH�DVSLUDWLRQV�RI�GHYHORSLQJ�QXFOHDU�ZHDSRQV�ZHUH�ILUVW�GLVFRYHUHG�
in the 1975 under the administration of President Park Chung Hee.22 Even though the 
ROK signed onto the Non-Proliferation Treaty (NPT)23 later that year, it proceeded 
HYHQ�DIWHU�3DUN¶V�DVVDVVLQDWLRQ�LQ������WR�H[SHULPHQW�ZLWK�H[WUDFWLQJ�SOXWRQLXP�WKURXJK�
reprocessing that could eventually be used in developing a nuclear weapon. It was also 
disclosed that in 2000, Korean scientists managed to enrich uranium via the laser 

 
20 Economic assessment of used nuclear fuel management in the United States, The Boston Consulting 
Group report, July 2006,  https://web-assets.bcg.com/img-
src/BCG_Economic_Assessment_of_Used_Nuclear_Fuel_Management_in_the_US_Jul_06_tcm9-
132990.pdf. 
21 Sonal C. 3DWHO��µ$�+LVWRULF�)LUVW��15&�FOHDUV�7HUUDSRZHU¶V 1DWULXP�QXFOHDU�UHDFWRU�IRU�FRQVWUXFWLRQ¶��
Power Magazine, 4 March 2026, https://www.powermag.com/a-historic-first-nrc-clears-terrapowers-
natrium-nuclear-reactor-for-construction/. 
22 Peter Hayes and Chung-in 0RRQ��µ3ark &KXQJ�+HH��WKH�&,$��DQG�WKH�%RPE¶��NAPSNet Special 
Reports, 23 September 2011, https://nautilus.org/napsnet/napsnet-special-reports/park-chung-hee-the-cia-
and-the-bomb/. 
23 Treaty on the Non-Proliferation of Nuclear Weapons, United Nations Office for Disarmament 
(UNODA) Database, July 1968, https://treaties.unoda.org/t/npt. 

https://web-assets.bcg.com/img-src/BCG_Economic_Assessment_of_Used_Nuclear_Fuel_Management_in_the_US_Jul_06_tcm9-132990.pdf
https://web-assets.bcg.com/img-src/BCG_Economic_Assessment_of_Used_Nuclear_Fuel_Management_in_the_US_Jul_06_tcm9-132990.pdf
https://web-assets.bcg.com/img-src/BCG_Economic_Assessment_of_Used_Nuclear_Fuel_Management_in_the_US_Jul_06_tcm9-132990.pdf
https://www.powermag.com/a-historic-first-nrc-clears-terrapowers-natrium-nuclear-reactor-for-construction/
https://www.powermag.com/a-historic-first-nrc-clears-terrapowers-natrium-nuclear-reactor-for-construction/
https://nautilus.org/napsnet/napsnet-special-reports/park-chung-hee-the-cia-and-the-bomb/
https://nautilus.org/napsnet/napsnet-special-reports/park-chung-hee-the-cia-and-the-bomb/
https://treaties.unoda.org/t/npt
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isotope separation technique and failed to report the experiment to the IAEA.24 At 
present, scepticism still revolves in granting the ROK full rights to enrichment and 
reprocessing. 

On the other hand, despite these missteps, the ROK has also demonstrated that it intends 
to uphold its commitments to the NPT. It has acquired some degree of nuclear latency, 
but it has not moved further down the path of weaponisation. In fact, as this author has 
argued elsewhere, the treaty will become more robust if all the signatories possess the 
technical knowledge and materials to develop a bomb but altruistically decide not to do 
so.25 Parties to the NPT willingly comply with the prescribed IAEA safeguard protocols 
in carrying out enrichment or reprocessing activities. This willing compliance 
strengthens the norm of peaceful nuclear use. 

There are sufficient rationales for the ROK to not leave the NPT to develop nuclear 
weapons. Firstly, ROK will lose its US nuclear umbrella if it has its own nuclear 
weapons, thereby leading to a weakening of US security presence in the Korean 
Peninsula. Secondly, ROK will learn from its northern counterpart that it will be too 
costly to sacrifice its already developed economy and face global sanction if it leaves 
the NPT. Evidently, losing its economic advantage (ranked 13th largest in the world) due 
to international sanctions will affect its economic pillars of growth. Thirdly, leaving the 
190 member NPT will also expel ROK from export control regimes such as the Nuclear 
Suppliers Group (NSG). Its nuclear industry, which has achieved export status, will be 
isolated globally, and quickly falter. Instead of harbouring intentions to develop nuclear 
weapons, ROK can play an exemplary role to remain in the NPT and leverages on its 
status of nuclear latency to promote the preservation of the treaty. 

POTENTIAL FOR ROK-SOUTHEAST ASIA NUCLEAR POWER COOPERATION 

The basis of ROK-Southeast Asia nuclear power cooperation lies in enhanced 
cooperation on nuclear power between the ROK and US to secure a stable supply chain 
of enriched uranium that can be subject to IAEA safeguards, while deconflicting such 
cooperation with the joint ROK-US effort in the military sphere to provide South Korea 
with nuclear-powered attack submarines. At the same time, the ROK should reconsider 
the necessity of acquiring reprocessing to close the fuel cycle. These recommendations 
are detailed below: 

 

 
24 Jungmin Kang, Tatsujiro Suzuki & Peter +D\HV��µ6RXWK�.RUHD¶V�QXFOHDU�PLV-DGYHQWXUHV¶��Nautilus 
Institute Special Report, 10 September 2004, https://nautilus.org/napsnet/napsnet-special-reports/south-
koreas-nuclear-mis-adventures/. 
25 Alvin &KHZ��µ1XFOHDU�ODWHQF\�LV�QRW�QXFOHDU�SUROLIHUDWLRQ¶��RSIS Commentary, No. 14, 26 January 
2026. https://rsis.edu.sg/wp-content/uploads/2026/01/CO26014.pdf. 

https://nautilus.org/napsnet/napsnet-special-reports/south-koreas-nuclear-mis-adventures/
https://nautilus.org/napsnet/napsnet-special-reports/south-koreas-nuclear-mis-adventures/
https://rsis.edu.sg/wp-content/uploads/2026/01/CO26014.pdf
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Synergise ROK-US efforts to expand global market share: The United States was 
integral in helping the ROK develop its civilian nuclear expertise and industry, and at 
SUHVHQW��WKH�8QLWHG�6WDWHV�ZLOO�EHQHILW�IURP�52.¶V�UDSLG�ULVH�WR�SURPLQHQFH�LQ�WKH�
international nuclear community.26  As such, both countries should synergise their 
efforts to capture a larger share of the global nuclear market. Both the United States and 
ROK are second and fifth largest trading partners for the region respectively.27 In the 
nuclear context, the region is declared a nuclear weapon-free zone under the 1995 
Southeast Asia Nuclear Weapon-Free Zone (SEANWFZ) Treaty28 and therefore abides 
closely to the guiding principles of the NPT. The regional perspective of civilian 
nuclear policies is deeply entrenched in the SEANWFZ Treaty. Hence, to gain access to 
the Southeast Asian market, the partnership between the ROK and the United States 
should result in the safe, economical and reliable supply of nuclear technologies with 
safeguard mechanisms that prevent the diversion of fissile materials to weaponisation. 

De-conflict US-ROK civilian and military nuclear cooperation: Given the unequal 
status of both countries in the NPT, it is recommended to de-conflict nuclear 
cooperation between the civilian and military spheres. Domestically, ROK should 
emphasise the importance of non-proliferation and reinforce its intention to pursue 
nuclear cooperation for peaceful applications. This can be manifested in government 
speeches and national policies underlining that the country has no plan to acquire 
nuclear weapons. In addition, efforts can be dedicated to promoting the third pillar of 
the NPT ± Civilian Application of Nuclear Energy. Such efforts will draw the US-ROK 
123 Agreement to focus on the peaceful uses of nuclear energy while at the same time, 
preserving the guiding principles of non-proliferation. Cooperation in military 
applications, such as the propulsion of submarines, should be dealt with distinctly in 
another separate framework under the Ministry of National Defence (MND). As such, 
Southeast Asia will be confident that any development of a nuclear programme in 
partnership with the US-ROK consortium will be solely for peaceful applications. 

Ensure stable fuel supply through ROK-US partnership: In terms of fuel supply, it 
will not be favourable for newcomers in Southeast Asia to deploy US or ROK reactors 
when both countries need to import enriched uranium from Russia. The US Centrus 
Energy Corp is building an enrichment facility in Ohio, US, that when operational, can 
produce High Assay Low Enriched Uranium (HALEU) fuel for SMRs and advanced 

 
26 Henry +DJJDUG��µ+RZ�WKH�86�DQG�6RXWK�.RUHD�FDQ�SRZHU�WKH�JOREH�ZLWK�QXFOHDU�HQHUJ\¶��Korea 
Economic Institute of America (KEIA), The Peninsula, 28 April 2025. https://keia.org/the-peninsula/how-
the-u-s-and-south-korea-can-power-the-globe-with-nuclear-energy/ 
27 ASEAN Statistical Yearbook 2023, ASEAN Secretariat publication, Vol.19, December 2023, 
https://www.aseanstats.org/wp-content/uploads/2023/12/ASYB-2023-v1.pdf. 
28 Treaty on the Southeast Asia Nuclear Weapon-Free Zone, Association of Southeast Asian Nations 
(ASEAN) Statement, May 2012, https://asean.org/treaty-on-the-southeast-asia-nuclear-weapon-free-zone/. 

https://keia.org/the-peninsula/how-the-u-s-and-south-korea-can-power-the-globe-with-nuclear-energy/
https://keia.org/the-peninsula/how-the-u-s-and-south-korea-can-power-the-globe-with-nuclear-energy/
https://www.aseanstats.org/wp-content/uploads/2023/12/ASYB-2023-v1.pdf
https://asean.org/treaty-on-the-southeast-asia-nuclear-weapon-free-zone/
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reactors and is therefore expected to ease the global supply of enriched uranium.29  
Investments from KHNP into Centrus Energy will solidify the consortium partnership in 
the aspects of fuel supply. Furthermore, the sensitive process of enrichment is being 
carried out under the control of the United States.30 

Centrus Energy should also consider a franchise of its enrichment facility in the ROK 
which can be subjected to international safeguards by the IAEA. Similar to enrichment 
facilities like URANO and URENCO which serve the European markets, it will be 
logistically more secure and efficient to operate an enrichment facility in ROK to meet 
potential demand in Asia. Unlike the APR-1400 whose intellectual property is attributed 
to Westinghouse, the i-SMR is wholly designed and developed by ROK, which 
technically implies that KHNP is entitled to enrich and fabricate its own fuel. However, 
ROK should not independently pursue enrichment on its own so as not to let its 
competitors cast aspersions on its reputable peaceful nuclear programme. 

Reconsider the need to close the fuel cycle: As for reprocessing, ROK should not 
jump into the approach of closing the fuel cycle. Unless specific safeguard protocols are 
developed with the IAEA for reprocessing, ROK should explore other forms of 
managing its spent fuels. It is advisable to conduct a holistic study of feasible options to 
manage its spent fuels such as deep geological repositories, taking into consideration 
52.¶V�QDWLRQDO�LQWHUHVWV�DQG�REMHFWLYHV�RQ�QXFOHDU�ZDVWH�PDQDJHPHQW��7KH�EDVLV�RI�
reprocessing spent fuel should be assessed based on whether it is economically viable, 
but ultimately, ROK should explore working with the United States and its allied 
partners to better manage the security of spent fuels and nuclear waste.  

  

 
29 Centrus expands uranium enrichment capacity, Nuclear Engineering International, 26 November 2024. 
https://www.neimagazine.com/news/centrus-expands-uranium-enrichment-capacity/?cf-view 
30 Mi-ha -HRQJ��µ.+13�H[SDQGV�XUDQLXP�VXSSO\�DJUHHPHQW�ZLWK�&HQWUXV�IRU�QXFOHDU�FROODERUDWLRQ¶��
Chosun Biz, August 2025, https://biz.chosun.com/en/en-
industry/2025/08/26/ZPTKENSW45D3TBTPIOKZQKZMQU/. 

https://www.neimagazine.com/news/centrus-expands-uranium-enrichment-capacity/?cf-view
https://biz.chosun.com/en/en-industry/2025/08/26/ZPTKENSW45D3TBTPIOKZQKZMQU/
https://biz.chosun.com/en/en-industry/2025/08/26/ZPTKENSW45D3TBTPIOKZQKZMQU/
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CONCLUSION 

Nuclear power will play a significant role in the transformation of Southeast Asian 
energy landscape. Regional economies will not only benefit individually in the energy 
transition, but energy security and grid resilience will also be enhanced in the region if 
nuclear energy can be added to the greening of the ASEAN Power Grid connection.31   

As the region is a newcomer to nuclear energy, it needs to work with advanced nuclear 
countries for the safe, secure and economical deployment of nuclear energy. Securing 
the nuclear market in Southeast Asia will be a strategic imperative, but the region has 
options to choose from other global suppliers of nuclear technology. 

ROK will need to compete with Russia, France and China, which all have their 
independent supplies of enriched uranium as well as spent fuels take-back or 
reprocessing options. Instead of independently developing its own capacities in these 
areas, the US-ROK cooperation is a win-win partnership that allows ROK to invest 
fiscally in the levelling up of the US nuclear power industry. ROK should ride on its 
nuclear cooperation with the United States to form a consortium to vie for the market in 
Southeast Asia. Such cooperation could also allow for maximum transparency and 
VFUXWLQ\�WR�DOOHYLDWH�FRQFHUQV�DERXW�52.¶V�QXFOHDU�SUROLIHUDWLRQ�DQG�SURYLGH�WKH�
maximum amount of reassurance to the international community. 

 

 

 

 

 

  

 
31 ASEAN Power Grid Updates 2025, ASEAN Centre for Energy (ACE) publication, November 2025, 
https://storage.googleapis.com/aceweb-bucket-261225/files/publication/1766846413_ASEAN-Power-
Grid-Updates-2025_report.pdf. 

https://storage.googleapis.com/aceweb-bucket-261225/files/publication/1766846413_ASEAN-Power-Grid-Updates-2025_report.pdf
https://storage.googleapis.com/aceweb-bucket-261225/files/publication/1766846413_ASEAN-Power-Grid-Updates-2025_report.pdf
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