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SUMMARY

I. TITLE

A Study on the Nuclear Technology Policy

II. OBJECTIVE AND NECESSITY OF THE STUDY

The objective of the study was to make policy-proposals for enhancing
the effectiveness and efficiency of national nuclear technology Ré&D
programs. To do this, recent changes of international nuclear energy policy

and trends of nuclear technology development were surveyed and analyzed.

IMl. CONTENTS AND THE SCOPE OF THE STUDY

This study (1) analyzed the trend of nuclear technology policies and (2)
discussed the mid- and long-term strategy of nuclear energy Ré&D
considering the changes in the global policy environment associated with

nuclear technology development.
To put it in more detail, each subject was further explored as follows;
(1) Analysis of the trend of nuclear technology policies
@ Trend and prospects of the international/domestic nuclear policies
@ Investigation of development of small and medium sized reactors
@ International collaboration for advanced nuclear technologies

(2) Discussion of the mid- and long-term strategy for nuclear energy

R&D
@D The long-term development plan for future nuclear energy system

@ The facilitation of technology commercialization.

- viii -



IV. MAJOR RESULTS AND RECOMMENDATIONS

(1) Analysis of the trend of nuclear technology policies
@ Trend and prospects of the international/domestic nuclear policies

World energy consumption from 1970 to 2002 increased in 87%, it will
reach 17.1 billion TOE in 2030 by increasing in 1.6% per annum on the
average. On top of that, due to the increase of petroleum consumption and
sluggish investment of OPEC countries, oil price will rise steadily. In this
reason, majority of big energy consumers such as USA, Japan, EU, China
and India strengthen their diplomacy for securing the energy resource
supply. Fossil fuels will dominate the world energy supply until 2030, at the
same time the share of nuclear energy and renewable energy is also
expected to rise because of growing concerns about the secure supply of

energy and global warming.

Recently, more and more countries share a view that nuclear energy is a
clean energy and can be a practical countermeasure against insecure energy
supply and global warming. twenty nuclear power plants (NPPs) operates in
Korea and globally 31 countries operates 439 units NPPs in 2008. Recently,
IAEA forecast that the share of nuclear power in global electricity generation
would increase rapidly from 16% in 2007 to 27% in 2030. Biggest increase
will occur in many Asian countries such as China, India and other
developing countries, meanwhile significant number of nuclear power plants
will be built in USA and many European countries as well. Considering the
announced plan for nuclear installation, the light water reactor(LWR) will
dominate the nuclear reactor market until 2020. In the longer term, GEN-IV

reactors expected to replace LWR gradually.

Despite Uranium reserves is about 14.8 million ton in 56 countries and it
will cover the global uranium demand for coming 200 years, the recent
resurgence of the nuclear power option has raised the issue of whether
there is adequate uranium in the world to provide the fuel to meet the
substantial projected requirements that will be needed in this century.

Current practice in dealing with spent nuclear fuel divides between those



nations which reprocess and those that intend to directly dispose spent fuel
at a geological repository after appropriate packaging. They are developing
environment-friendly fuel cycle system based on their own spent fuel
disposal policy.

Despite nuclear energy potential to reduce global environmental and
socio-economic threats, a significant fraction of public perceives that the risks
of nuclear energy outweigh its advantages. To change this critical perception,
significant efforts to give a solution for the safety, waste disposal and

decommissioning, physical protection and non-proliferation and so on.
@ Investigation of development of small and medium sized reactors

Much of the projected growth in world electricity demand will take
place in developing economies, where the large nuclear power plants being
developed and built in the advanced nuclear energy countries are not
necessarily appropriate. In many developing countries which don’t have big
base-load demand, large nuclear power plants will not always be well
suited. The geographical isolation of some population centres makes them
candidates for small or medium reactors (SMRs), particularly if the plants

also produce heat and/or portable water.

The System Integrated Modular Advanced Reactor(SMART) development
programme has been carried out by the Korean Atomic Energy Research
Institute(KAERI). According to the IAEA report published in 2005, SMART
was evaluated as the most advanced technology in the SMRs which are
developed or under developing in the world, excepting KLT-40s developed
by Russia. But the KLT-40s which was developed in 1980s, is not able to

satisfy current international safety criteria.

For the successful R&D of SMART, it was important that R&D capability
of R&D institutions should be improved and that appropriate funding and
R&D infra structure should be well established and supportive.

@ International collaboration for advanced nuclear technologies

This study investigated and analyzed the trends of the Generation IV
Nuclear Energy System(Gen-IV) and the Global Nuclear Energy



Partnership(GNEP) as the major international cooperative activities for
development of advanced future nuclear energy systems. 13 countries
including Korea established the Generation IV International Forum(GIF) and
selected six most promising systems - GFR(Gas-cooled Fast Reactor),
LFR(Lead-cooled Fast Reactor), MSR(Molten Salt Reactor),
SFR(Sodium-cooled Fast Reactor), SCWR(Supercritical Water-cooled Reactor)
and VHTR(Very High Temperature Reactor) - as the Gen-IV concepts for
collaborative development. Gen-IV systems are expected to be the
technology standards in the future nuclear energy market. Major countries in
GIF are participating in collaborative development for the purpose of
sharing advanced technology and reducing the risk in technology
development. Korea carries out the R&Ds focused on the SFR and VHTR.
As of 2008, the Project Arrangements for 3 projects of SFR system and 2
projects of VHTR system entered into force, Gen-IV can contribute to
expanding the roles of nuclear energy in the future by meeting the

increasing future energy demand and mitigating the climate change.

On Feb. 2006, the President of U.S.A suggested Global Nuclear Energy
Partnership(GNEP) in the vision of expanding nuclear energy worldwide and
at the same time, reducing the risk of nuclear proliferation. Its strategic plan
aims at achieving several objectives, that is; expanding promotion of nuclear
power worldwide, technical development of nuclear fuel recycle for nuclear
proliferation resistance, minimization of radioactive waste, development of
advanced burner reactor, construction of nuclear fuel supply system,
development of small reactor, and development of advanced safety measure.
International framework for GNEP was set up in 2007, 25 Partner countries
have been doing earnest activities in the field of infrastructure development
and reliable nuclear fuel service. Future progress of the GNEP programs in
US.A for demonstration of advanced spent fuel recycling technology have
some uncertainties owing to change of governmental administration, however,

the international cooperation activities of GNEP is expected to be continued.



(2) Discussion of the mid- and long-term strategy for nuclear energy
R&D

@ The long-term development plan for future nuclear energy system

The background and the implications of [The Long-Term Development
Plan for Future Nuclear Energy System; (hereinafter the Long-Term Plan),

which was established in Dec. 2008, were discussed.

The Long-Term Plan is a blueprint for the future nuclear energy system
development which requires much resources and long time period. It will be

a solid foundation for promoting the related R&D.

It will also be helpful to stimulate the international cooperation with
advanced countries like Japan, France and USA. It will contribute to
improving the public acceptance of nuclear power by proposing a
technological solution for spent nuclear fuel management, which will be a

contentious social issue.

To materialize the Long-Term Plan, a detailed plan for implementation
should be devised as soon as possible. the detailed plan should be
incorporated with the existing plans such as the Comprehensive Nuclear
Energy Promotion Plan and the Five-Year Plan for Nuclear Research and

Development.
@ The facilitation of technology commercialization

The research institutions of the 21st century have the missions of not
only building core competencies but also commercializing technologies. As a
government funded research institution, KAERI (Korea Atomic Energy
Research Institute) has to follow the line along with searching for the factors
to promote technology commercialization. The main purposes of the research
are to investigate how technology commercialization in research institutions
is accelerated, and to suggest the strategies for technology commercialization.
In order to that, we deploy to analyze documents and conduct survey and

case study.

We have underlined three strategies for promoting technology

- Xii -



commercialization in KAERI in terms of innovation strategy and processes;
i.e., strategy of the TEC (Technology Commercialization) training, strategy of
building creative organization culture, and strategy of enhancing technology

capabilities through collaboration.

Firstly, the TEC training programs should be implemented for
researchers who want to commercialize their own technologies. The TEC
program is developed by the HITEC of the North Carolina State University
(NCSU) at the Research Triangle Park (RTP), North Carolina, USA. The TEC
program provides a training methodology by which researchers can search

for, evaluate, and commercialize technologies.

Secondly, to build creative organization culture is essential for technology
commercialization. Generally, creativity is believed individual characteristics,
not organizational features. However, it is significant to identify and manage
promoting and inhibiting factors in building creative organization culture. In
order to manage creative organization culture, there are five dimensions to
be considered, ie. diversity, autonomy, redundancy, connectivity, and
flexibility. In this regard, the notion of CoP (Communities of Practices) is
worth being employed in perceiving creative organization culture. CoP
encourages organization members to work together and to share information
and knowledge enthusiastically so as to form creative organization culture.

Thus we suggest KAERI makes use of CoP in building creative organization.

Thirdly, collaboration strategy is related to analyze how KAERI is
catching up their technological capabilities in nuclear technology, and what
the success factors of KAERI in technology commercialization are. We
propose ‘external management’ and collaboration strategy with key suppliers,
customers and complementers of KAERI External management with
collaboration strategy is played as a critical facet of R&D in atomic energy
research due to its safety and credibility issues as well as international
politics especially in the Korean peninsular where geopolitics have mattered

even in pure commercial R&D for nuclear power plants.
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IRIS project milestones

Project started 1999.10

Assessed key technical and economic feasibilities 20004

Performed conceptual design, preliminary cost estimate 20014

Initiated NRC pre-application licensing for design certification | 2002

ol ?ﬁ (== o)

Completed NSSS preliminary design 2005
Initiate necessary testing for NRC design certification 2006
Complete above testing 2008 T
Obtain final design approval from NRC 2012
Ready for deployment 2015-2017
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Lead-cooled Fast Reactor
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