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Abstract

Foreign Case Analysis of the Development of Nuclear-
powered Submarines and lts Strategic Implications

Kim, Sung Bae
(Institute for National Security Strategy)

As North Korea’s nuclear capabilities continue to advance, calls for a broader range of
military response options are growing stronger, with nuclear—-powered submarines
emerging as a compelling alternative. Among countries that have recently pursued nuclear—
powered submarines, none have achieved complete in—house development. This is largely
due to technological limitations and the need to shorten development timelines. Direct
importation, as in the case of Australia, is the fastest route. However, it carries significant
drawbacks—-most notably, permanent technological dependence and limited domestic
economic benefits. Countries like India and Brazil have faced significant challenges,
particularly in the design and construction of the submarine hull. For South Korea, however,
the most significant challenge lies in securing a stable supply of nuclear fuel. South Korea
is generally regarded as having the technological capability to design and construct a
submarine hull of 4,000 tons or more suitable for nuclear propulsion, as well as the capacity
to manufacture small nuclear reactors. However, stable access to nuclear fuel requires
cooperation from the United States. While there is ongoing debate about the necessity of
developing nuclear-powered submarines, the seriousness of North Korea's nuclear threat-
including the development of SSBNs—makes it difficult to dismiss the need for such
capabilities, despite the associated financial and diplomatic costs. Notably, the Trump
administration’s emphasis during its second term on strengthening allied self-defense

capabilities and fostering defense industrial cooperation—particularly in the shipbuilding
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sector-suggests a potentially favorable U.S. response to South Korea's nuclear submarine
ambitions. Considering international cases and South Korea's own technological strengths,
independent development or licensed production is preferable to direct importation.
Moreover, negotiations should be pursued with multiple countries to enhance bargaining

power.

Keywords: nuclear-powered submarine, hull design, small reactor, nuclear fuel, licensed

production,
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