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Abstract. Main players in KAERI's environment are the Government, nuclear industry (essentially
nuclear power related), Academic community and the public. The Board of Trustees of KAERI has
members from three important ministries of the Government and this Board formulates the nuclear
R&D programme. The current programme plan covers a period of 1996-2006. The Korean nuclear
industry has grown out of the core groups within KAERI. Until 1996, certain key areas in the design
of nuclear steam supply system, nuclear fuel and nuclear waste management were still a part of
KAERI responsibilities. However, with the growth of the nuclear power programme to 14 GW(e)
(16 reactors), and more reactors under construction and plan, a decision has been taken to shift these
activities to the industry, along with the personnel (600). The Government has also decided to secure
financial resources for R&D by a contribution of 0.1 cents/kw»h from the nuclear utilities to a fund. In
1998 this fund collected 90 million US$ and 75% was made available to KAERI. So there is a very
strong linkage between the Government, KAERI and the nuclear industry. With the academic
community, KAERI takes post-graduate and post doctoral research students, gives R&D projects to
the universities and has joint projects in some areas like fusion research. With public, KAERI has
followed the policy of openness. It has made specific efforts to convey more easily understood
benefits of radioisotopes and radiation. Also, communication is quite often targeted at specific groups
rather than public at large. This policy has helped in the public acceptance of nuclear power which
provided 41% of the electricity in 1998.

Introduction

The environment of nuclear research centres means what surrounds and affects them in
everyday life. Without the environment like air or water for human beings, nuclear research
centres can't exist. Therefore, it is vital for nuclear research centres to interact well with and
adapt themselves to their environment.

KAERI celebrated its fortieth anniversary last April. During the forty years, KAERI has had
lots of successful and sometimes painful interactions with its environment as described in the
discussion paper already distributed to you for this meeting. During the 60s and 70s, KAERI
remained rather in a primitive stage doing basic researches and radioisotope applications.
During the 80s, KAERI could make a breakthrough by actively involving in nuclear power
technology development. Without it, KAERI could not have survived.

I think KAERI's experience is worth of sharing with you. I hope my presentation would help
our discussions in this meeting to be more fruitful.

First, I'll shortly describe the environment which surrounds KAERI, and then I'll talk about
its interaction with the environment: namely, the government, nuclear industry, academia, and
the public. Finally, I'll conclude with my views and lessons from KAERI's experience.

KAERI's environment

In general, KAERI's environment could be divided into four categories.

131



The first category is the government. Ministry of Science and Technology (MOST), Ministry
of Commerce, Industry and Energy (MOCIE), and Ministry of Foreign Affairs and Trade
(MOFAT), and Ministry of Planning and Budget (MPB) are major bodies related to nuclear
field in the Korean government.

The second category is nuclear industry. The only one utility in the Republic of Korea, Korea
Electric Power Company (KEPCO), and several companies such as Korea Power Engineering
Company (KOPEC), Korea Nuclear Fuel Company (KNFC), and Korea Heavy Industries and
Construction Company (HANJUNG), are major players in the Korean nuclear industry.
KOPEC and KNFC are daughter companies of KEPCO.

The third category is academia such as universities and other research institutes. There are six
universities operating a nuclear engineering department.

The fourth category is the public such as new media, non-governmental organizations, local
society, etc.

Interaction with the government

The government is a key environment of KAERI. KAERI was established by the government
in 1959 and is under the auspice of the government. Government officers for MOST, MOCIE
and MPB serve as members of KAERI's board of trustees.

By nature, the government is a KAERI's major customer. Most of KAERI's R&D projects are
based on the mid and long term nuclear R&D program, which was launched by the Korean
government in 1992 and is now on its second phase covering from 1997 to 2006. The
program streamlined KAERI's R&D projects and KAERFs priority was shifted to large-scale
nuclear R&D projects on nuclear advanced systems.

The Korean government established nuclear R&D fund in 1996 to secure financial resources
for national nuclear R&D. The fund is calculated based on a fixed monetary rate of about
0.1 cents per kWh of electricity produced annually with nuclear power. The total amount of
the fund contributed in 1998 was about 90 million US dollars. KAERI is a major beneficiary
of the fund.

On the other hand, KAERI supports the government for establishing and implementing its
nuclear policies through nuclear policy studies. Technology Centre for Nuclear Control
(TCNC) of KAERI supports national nuclear control such as safeguards, nuclear export
control, and physical protection of nuclear materials.

Interaction with nuclear industry

KAERI has been maintaining a close relationship with nuclear industry in the Republic of
Korea.

First, KAERI was deeply involved in the establishment of the Korean nuclear industry. In
1975, KAERI established a daughter company, Korea Atomic and Barns & Roe (KABAR),
the original body of current KOPEC. Also, in 1982, KAERI established another daughter
company, KNFC, responsible for manufacturing locally needed nuclear fuels. These two
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companies later became independent from KAERI and became daughter companies of
KEPCO.

Second, KAERI played a major role for the self-reliance of nuclear power technology such as
CANDU fuel design and manufacturing, nuclear steam supply system (NSSS) design and
PWR fuel design. To concentrate on nuclear R&D, KAERI transferred related technology and
personnel to nuclear industry in 1996. I'll talk about this in more detail later.

Third, KEPCO contributes to nuclear R&D fund, as I already explained, at the rate of 0.1
cents per kWh of electricity generated by nuclear power. KAERI is using more than three
quarters of the fund.

Fourth, KAERI provides R&D services for nuclear industry, especially for KEPCO. KAERI
receives R&D projects from nuclear industry to solve field-specific problems.

Nuclear power programme in the Republic of Korea

Since the first commercial operation of Kori Unit 1 in 1978, the Korean nuclear power
program has grown very fast. Currently, twelve PWRs and four CANDUs are in operation.
The nuclear installed capacity shares 28.9% (14 GW(e)) of the total installed capacity and
41.7% (90 TW»h) of the total electricity generation in 1998.

Four units of PWR are under construction and additional ten units will be constructed by
2015. In addition, the Republic of Korea is going to construct two PWRs in North Korea
under the Korean Peninsula Energy Development Organization (KEDO) framework. At the
same time two units will be decommissioned by 2015. This means there will be a total of 30
operational units in the Korean Peninsula in 2015.

Nuclear power development in the Republic of Korea

Chronologically, nuclear power technology development in the Republic of Korea from the
1970s to the present can be divided into three phases.

Phase one was characterized as a turn-key base contract. The Republic of Korea's first three
units, each of 600 MW(e) class, were constructed on a turn-key base by foreign vendors in the
1970s; two Westinghouse PWRs and one AECL CANDUs. It was natural to have turn-key
plants for a country having no experience, no capability, no qualified manpower, and not
enough financial resources.

In phase two, the Republic of Korea's next six units, each having 950 MW(e) capacity, were
constructed on so-called a component approach. In this phase, the utility was in charge of
project management, and the plant design and manufacture of the primary system was
performed under contract by foreign suppliers. By expanding the participation of domestic
industry, the government aimed to expedite our capabilities and progress to a self-supporting
position in nuclear power technology.

Phase three was characterized as the self-reliance of nuclear power technology starting from
Yonggwang units 3&4. Combustion Engineering (CE) of the USA was selected to supply
nuclear steam supply system hardware. For effective technical self-reliance, a joint system
design concept was introduced between KAERI and CE, where both organizations share 50-
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50 manpower participation in the NSSS design and engineering work. This provided KAERI
with the maximum opportunity in gaining real nuclear power project experience with
guaranteed quality, schedule commitment and cost control measures.

Through participation in joint design and R&D efforts in parallel the technical self-reliance,
the Republic of Korea developed Korea Standard Nuclear Power Plant (KSNP) concept. In
the Ulchin units 3&4 projects, 1000 MW(e) level PWR reactor plants, the first standard
design concept was established in which the primary system and the main components were
adapted from those of Yonggwang units 3&4. KSNP is being applied to the construction of
Yonggwang 5&6 and Ulchin 5&6 and can be replicated as many times as is required to
provide a stable, adequate, economical and reliable electric power supply. Also, KSNP will be
applied to the first commercial nuclear power plant in North Korea.

Currently, the development of Korea Next Generation Reactor (KNGR), of which the first
unit is planned to be constructed by 2010, is in progress. Its capacity is 1400 MW(e).

Nuclear power technology self-reliance

For the self-reliance of nuclear power technology, the Korean government assigned
technological responsibilities for design, manufacturing, construction and maintenance of
nuclear power plants to several specialized organizations to maximize the utilization of
national resources such as high-level manpower, technical capability, facilities, etc.

Responsibilities were given to KEPCO for project management; to KAERI for the design of
NSSS and nuclear fuels for PWR and CANDU; to KOPEC for architectural engineering
work, mainly for the balance of plant (BOP) except NSSS; to HANJUNG for component
design and manufacturing of reactor vessels and turbine-generators; and to KNFC for
manufacturing of all the locally needed PWR fuel based on KAERI's design.

The rationale for KAERI, a nuclear resear ;;n ns+itute, to take a key responsibility of nuclear
power technology self-reliance was that at that time there were more nuclear specialized
personnel capable of digesting those technologies at KAERI compared to other organizations
in the Republic of Korea. Also KAERI was considered to be more proper organization to
recruit Korean nuclear scientists and engineers abroad. The active participation of R&D
personnel in nuclear power projects was one of key factors which brought the success of the
self-reliance of nuclear power technology in the Republic of Korea.

Transfer of nuclear power technology

After successfully completing the responsibilities assigned to it, KAERI, according to the
Government's decision to restructure nuclear industry, transferred its nuclear engineering
functions including related technologies and personnel to nuclear industry in 1996: NSSS
design to KOPEC, nuclear fuel design and manufacturing to KNFC, and nuclear waste
management to KEPCO. Over 600 persons at KAERI moved to respective companies.

The rationale of the transfer was that the nuclear industry became mature enough to take over
the functions and KAERI would concentrate its effort to nuclear R&D.

On the other hand, the transfer could be a painful experience for KAERI with respect to
related personnel, who were forced to move from a research institute to a industrial company.
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However, the transfer was assessed inevitable to enhance the international competitiveness of
the Korean nuclear industry.

Interaction with Academia

Academia could be a knowledge and manpower source for nuclear research centres.
Academia having strong knowledge bases and excellent students could and should be able to
help nuclear research centres to be more competitive.

In this regard, first, KAERI subcontracts parts of its R&D projects to universities. There are
many professors specialized in nuclear field in universities. Therefore, it is requested to fully
utilize their expertise and integrate their work focusing on specialized areas. Through
subcontracts to universities, KAERI could organize small works of individuals in universities
in a larger context.

Second, KAERI carries out joint R&D projects with universities and other research institutes
in national perspectives, which brings more competitiveness to KAERI. For example,
research on nuclear fusion is being jointly performed by several institutes including KAERI.

Third, many professors in nuclear engineering departments involve in the review and
evaluation of KAERI's R&D projects. Also many professors involved in the establishment of
the mid and long term nuclear R&D program, which is the backbone of KAERI's R&D
projects.

Fourth, KAERI exchanges personnel with universities. Many graduate and post-doctoral
students are working at KAERI for their thesis and experience. Some senior researchers at
KAERI are serving adjunct professors in several universities.

Interaction with the public

In the Republic of Korea, during the 70's, the public used to be favorable to nuclear energy.
That's why the government could implement the nations nuclear power program without any
significant difficulties. But the recent changes in the socio-political climate in the Republic of
Korea influenced change of the public perception. Beginning from the 90s, practically from
1988 when new government formed after almost 30 years of military regime, there were
significant indications of the change of the public's attitude towards the industrialization
including nuclear power programs.

The failure of nuclear waste disposal site selection in 1990, for which KAERI was responsible
at that time, is a typical example.

From KAERI's experience with the public in the Republic of Korea, I can draw some general
lessons on public acceptance strategies.

First, openness is a key. KAERI, like other nuclear-related organizations in the Republic of
Korea, maintains the principle of openness to the public. KAERI provides site tours for
students, local residents, etc. Almost 10 000 people have visited the KAERI site in 1999. The
department of public information of KAERI provides news media with necessary information.
Second, "low-profile" communication strategies focusing on specific target groups seem to be
more effective than "high-profile" strategies targeting the general public at large.
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Third, "go and meet" strategy was one of the rewarding approaches, to go out from office,
ivory towers, laboratories, and plants to meet the target groups wherever and whenever
necessary.
Fourth, "Proact rather than React" strategy is recommended. We have to carefully study what
will be possible arguments by the anti-nuclear activists and prepare measures in advance.

Along with these strategies it is important to give the public a positive image of nuclear
energy. Applications of radiation and radioisotopes and health care could be good examples.
KAERI is putting much effort to the development of radioisotope application technology and
the advancement of nuclear medicine through its affiliate, Korea Cancer Centre Hospital
(KCCH).

KAERI participates in national public acceptance activities such as the establishment of
Organization for Korea Atomic Energy Awareness (OKAEA).

KAERI also supports pro-nuclear non-governmental organizations. One typical example is
Women Interested In Nuclear (WIIN), which was established in 1995. Currently WIIN
operates 16 local branches and has more than 10 000 members.

Conclusion

hi conclusion, I'd like to make four comments.

First, it is vital for nuclear research centres to interact well with and adapt themselves to their
environment. KAERI has adapted itself to the changes in the environment, especially as the
nuclear industry become mature.

Second, nuclear research centres in developing countries could play a key role for establishing
and promoting their nuclear industry considering the cases of KAERI's involvement in the
Korean nuclear industry. Involvement of nuclear research centres on nuclear industry is quite
natural considering the limit of nuclear technology and specialized personnel and will be more
successful. Also this will help nuclear research centres to survive and have a break-through.

Third, close relationship of nuclear research centres with industry and academia helps
themselves to maintain their competitiveness and financial stability.

Fourth, special attention to the public is necessary also for nuclear research centres with
growing importance of public acceptance for nuclear energy.

I'd like to end my presentation emphasizing that we all together should prepare for nuclear
renaissance in the near future.
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