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Since July of 1997, the Government of Korea has been supporting KAERI (Korea Atomic
Energy Research Institute) to develop the conceptual and basic designs of a small- &
medium-sized reactor called SMART (System-Integrated Modular Advanced Reactor).
SMART is a 330 MWt-sized integral type pressurized water reactor which will be used for
electricity generation, co-generation, sea-water desalination, and district heating. The
conceptual design was already completed in March of 1999, and the basic design is on-going,
which will be finished by March of 2002. The total budget allocated to the design project
(from July of 1997 through March of 2002) is 26 million US dollars.

For a successful completion of the project, the "Steering Committee for SMART Technology
Development" was formed under the Government, which is composed of 15 members in
various expertise from governments, industries, research organizations and academic bodies.
The Committee has been continuously monitoring the progress of its design, and providing
the project team in KAERI with appropriate timely guidance. The Committee will continue to
steer the project team until it completes the development of SMART technology.

In August of 2000, the Steering Committee decided to perform a systematic interim
assessment of the status of the technology development, and to judge whether the
Government should continue to support the project beyond the design phase after the
completion of basic design in March of 2002. The Committee appointed the KNS (Korean
Nuclear Society) to perform the overall assessment. And the KNS organized a team of experts
(33 engineers and scientists) to review the technical soundness of SMART technology, and
subcontracted the part of its economic evaluation to KOPEC (Korea Power Engineering
Company). Based upon the results of technical review and economic evaluation, the KNS has
presented appropriate recommendations to the Steering Committee in April of 2001.

The questions arisen during the technical review process, for example are as follows: Is the
technology of SMART safe and cost effective? Is the integral reactor manufacturable and
erectable? What are the criteria that make us consider the technology licensable? What should
be done for technology verification in the sense of proven technology? What improvements
are needed or desirable in the present design? After gone through a long and thorough
technical review, it is concluded that the technology of SMART was very sound, safe and
licensable. However, due to the characteristics of integral reactor in itself, there could exist
unresolved some licensing issues under present licensing criteria: such as the lack of diverse
reactivity control and in-service inspection capabilities. Hence, new licensing schemes should
be investigated in a parallel manner with its technology development. It strongly
recommended to construct a pilot plant for demonstration of the technology, which was also
considered the best approach to get public acceptance of the technology.

Under its economic evaluation, the costs were specifically estimated for: construction ($/kW),
electricity generation ($/kWh) and seawater desalination ($/ton). The base case used for
economic evaluation was the one-unit plant with 90 MWe electricity generation along with
40,000 ton/day seawater desalination. For the base case, the estimated unit construction,
electricity generation, and seawater desalination costs were 2,230 $/kW, 37.90 $/MWh, and
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0.506 $/ton, respectively. In addition, the costs for the 2-unit plant for electricity generation
were estimated to be 1,960 $/kW for construction and 33.60 $/MWh for electricity generation.
Since the electricity generation cost of gas turbine is 47 $/MWh in Korea, SMART gives a
sufficient economic incentive for peak-time electricity generation when its operation is
combined with existing large-scale nuclear power plants. The world average seawater
desalination cost is around 1 $/ton, and SMART also gives a sufficient economic incentive in
seawater desalination. The economic evaluation also included the estimation of research and
development, and licensing costs. In particular, the cost of constructing an one-fifth scale pilot
plant (65 MWt) was estimated.

There arouse some other questions: Who takes or should take initiatives in developing,
demonstrating and commercializing the technology? What are the selling points of SMART
when it is deployed in Korea as well as overseas? Who is going to finance the construction of
the pilot plant? How do find the site for constructing the pilot plant? What role is appropriate
for international organizations, such as the IAEA and OECD/NEA, in assisting Korea to
facilitate deployments or demonstration of the technology? How do we get public and
political acceptance of this new concept?

The SMART Project should progress in three separate chronological phases: technology
development; technology verification; and technology commercialization. If the current on-
going project of basic design conducted by KAERI is considered as the technology
development phase, then the technology verification phase is to construct the pilot plant for
demonstration, and perform integral and comprehensive tests. After the technology
verification phase is completed, industries should take over the SMART technology, which
we call the technology commercialization phase. The industries will eventually have 330
MWt as well as 65 MWt integral-type reactors as their final products for commercialization.

In the technology verification phase, it is recommended to complete the construction of the
pilot plant by June of 2007. The estimated budget for constructing the pilot plant is found to
be 210 million US dollars. The recommendation is that 30% of the required budget could be
secured from the Government Nuclear R&D Fund and the rest 70% should be financed by
industries. The Project Team which is 100% dedicated to this project should be formed, and
will carry out the construction of the pilot plant and conduct the required tests for technology
verification. Including the budget of 26 million dollars spent during the technology
development phase, the total estimated budget for the SMART project becomes 236 million
dollars all together before its actual commercialization.
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