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ABSTRACT
Status of Japanese university reactors, their role and value in research and education, and the

spent fuel problem are presented. Some of the reactors are now faced by severe difficulties in
continuing their operation services. The point of measures to solve the difficulties is suggested.

1. INTRODUCTION

In this half century, there was a rapid progress in the peaceful uses of atomic energy in
Japan. Knowledge in the field of nuclear science and engineering has been vastly accumulated,
and electric power, radioisotopes and neutrons produced by nuclear reactors are contributing to
the welfare of mankind. In the progress, the Japanese university reactors played a very
important role in research and education.

A few committees, for example, of the Science Council of Japan and Japan Atomic Energy
Industry Forum, recently reported thier review works of the research reactor activity. In those
reports, the role and value of Japanese university reactors are highly evaluated and expected.

Despite the high evaluation and expectation, the reactors owned by private universities are
now faced by severe difficulties in continuing their operation services, and those owned by
national universities are anticipated to be faced by similar difficulties in near future.

In this presentation, status of Japanese university reactors are reported; their role and value
are reconfirmed ; and the point of measures to solve the difficulties is suggested.

2. STATUS OF JAPANESE UNIVERSITY REACTORS

There are six university reactors including one critical assembly in Japan. They are the
5-MW KUR of Kyoto University (national univ.), the 100-kW RRR of Rikkyo University
(private univ.), the 100-kW MITRR of Musashi Institute of Technology (private univ.), the
2-kW YAYOI of the University of Tokyo (national univ.), the 10-W UTR-KINKI of Kinki
University (private univ.), and the KUCA (critical assembly) of Kyoto University. The reactors
are owned, operated and the operation expenses are supported by the respective universities.
They are different in the power and reactor type, and similar in that they are fully or partly
opened to common use.

In the case of the KUR, for example, the operation expenses are supported by Kyoto
University, i.e. come from the budget of the Ministry of Education, Science, Sports and Culture.
The KUR is fully opened to common use for researchers from national, public and private
universities, and from national and public research organizations in Japan. The researchers,
whose application to the common use is accepted by an adoption committee, are not charged for
the reactor utilization and, in addition, are supported in the travelling and staying expenses.

2.1 KUR
The KUR is a 5-MW, light water cooled and moderated, graphite reflected, of MTR-fuel

reactor. The core is structured in a compact open pool. There are installed beam tubes and a
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set of irradiation equipment of diverse kinds. The operation and the utilization are going
satisfactorily, especially in recent years.

They have now a task of fuel conversion, from high enriched uranium to low enriched one,
from the present partially converted core to fully converted one, if the operation is extended
April 2004 onward. Several problems are anticipated, not in the engineering standpoint but in
the understanding of the local governments. The problems are explained later in this
presentation.

2.2 RRR and MITRR
Both the RRR and the MITRR are of 100-kW TRIGA-type. They can be effectively used

for student education and for utilization such as activation analysis, fission-alpha-track method,
neutron radiography, and boron-neutron-capture therapy.

The RRR is served half for the common use of other universities and for private companies
and research organizations in the other half. It is heard they are now faced to difficulties in
continuing the operation. The difficulties are still severe as Rikkyo University is of liberal arts.

The MITRR had been served for wide uses in education and research. The pioneer works
in the boron-neutron-capture therapy conducted at the reactor are highly evaluated. However,
the operation was stopped several years ago by a corrosion trouble which was found in the
reactor pool lining. Despite the univetsity's effort of restart, it is heard the restart time is now
still uncertain.

2.3 YAYOI
The 2-kW YAYOI is a fast reactor, whose core is a small cylinder of uranium metal and

surrounded by a lead reflector pile. It has a scarcity value as a fast neutron source reactor, and
effectively used for education and basic researches. The recent researches include radiation
damage and tritium breeding studies motivated from the development of fusion reactor
technology.

2.4 UTR- KINKI
This 10-W reactor is located in the main campus of Kinki University. Making the best use

of the advantage of the location, the reactor is not only used in education and research , but also
served as a facility to provide experience chance of reactor and radiation for high school
teachers and students.

Among the research works carried out with the low level neutron source, the studies of
biological effect of radiation have a marked feature.

2.5 KUCA
The critical assembly of the Kyoto University Research Reactor Institute is equipped with a

single control-safety system and three types of core, usually water-, graphite- and polyethylene
-moderated cores.

The assembly has been used for basic studies of reactor physics and for the experiment
curriculum for graduated students coming from nine nuclear engineering faculties of other
universities.

The type of nuclear fuel is so far limited to uranium-235. The extension to other types is
highly expected toward the future developments.

The budget for maintenance and operation has been cut year by year , and the complete cut
was pronounced. However, the minimum budget has been recovered with the support of related
research groups and the nuclear engineering faculties.

3. THE ROLE OF JAPANESE UNIVERSITY REACTORS

Japan Atomic Energy Industry Forum(JAIF) recently carried out a survey of opinion on
research reactors, for randomly sampled members of academic societies related to atomic
energy, teachers and students in faculties of nuclear engineering, employee of atomic
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energy-related companies and journalists. The survey reports that the 67% answered the
university reactors are necessary; the 24% answered the JAERI reactors can be used if some
conditions are satisfied.

The following is the presenter's opinion for the role of Japanese university reactors.

3.1 As a basic facility for education in nuclear science and engineering

A set of diverse facilities and instruments is needed for education in nuclear science and
engineering faculties. Among the set, a reactor, preferably an on-campus reactor, is one of the
most effective and adequate facilities. If one is requested to select one facility for the
education, he may not hesitate to show a fission reactor.

Examples of educational experiments carried out using university reactors are listed as
follows; Control of fission chain reactions, Approach to criticality, Reactivity measurements,
Neutron flux mapping, Radiation monitoring, Reactor kinetics, Activation analysis etc. If the
reactor is of high power, the examples include the Xe-poisoning effect, Fission physics,
Radiation damage and varieties of Neutron applications.

The experiment helps the students in cultivating a better understanding of the theme. The
experience may give them a motivation to become engineers and researchers in nuclear science
and engineering fields. Computers may be effectively utilized in the education.
Complementarily or more, a reactor is indispensable for the true education in nuclear science
and engineering.

3.2 As a neutron source used for basic research
Neutron applications in basic researches and diverse applications will be more popularized in

the future, and it is evident that the unstable particles must be artificially produced. The
presenter believes a fission chain reaction device - a reactor - is the best one for neutron
production at least in the technological standpoint, especially suited for irradiation and slow
neutron applied uses. In a sense, a research reactor can be built and operated using the
developed technologies in more general fields such as from mining and enrichment, to
reprocessing and waste disposal.

In universities, there are tremendous numbers of researchers in diverse research fields.
Each of the researchers hopes to try his own idea in the embryo stage easily and readily, with a
minimum procedure for the application to common use, with escaping from safety measures
which are needed in a large scale reactor. In fact, there are many experiments which can be
carried out in small or medium power research reactors, such as; activation analysis, studies of
biological effects of radiation, boron neutron capture therapy, most of preliminary experiments,
developments of new instruments etc. Some researchers may want to be in the standpoint
independent of national projects.

The utilization of university reactors looks not so highly efficient, and there may be some
wastefulness. However, in the long time standpoint, university reactors of medium and small
powers are indispensable for the efficient developments of research reactor utilization, some of
which are completed at high power research reactors.

3.3 As a bridge across the big scale technology and the general public
No one of the participants wants the general public abandon the welfare possibly provided

by nuclear energy only because of insufficient understanding. Some people of the public visit
university reactor sites. They may expect to inspect something of the big scale nuclear
technology. University reactors have the role and value, and are responsible to be a bridge
across the big technology and the general public.

4. DIFFICULTIES IN CONTINUATION OF REACTOR OPERATION

In the engineering stand point, nuclear power reactors and university reactors are much
different. There are, however in Japan today, very similar situations between both kinds of
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reactors related to the owner's management, in the upstream to the downstream problems. For
an example, the acceptance of the local government is essential to the existence of a reactor
facility. For another example, a reactor owner is exclusively responsible for the supply of fresh
fuels and the measures against spent fuels and radioactive wastes. To find the measures by a
reactor owner by himself alone is almost impossible not only for private universities but also for
national universities.

Under the severe observation of the public and partly due to the legal safety regulations, the
activities of research and education using reactors, radioisotopes and nuclear fuel materials are
restricted in universities.

The difficulties in continuation of university reactor operation may differ from university to
university. However, most of the difficulties come from the above mentioned severe
background situation.

5. SPENT FUEL PROBLEM

As is well known, the United States is accepting from foreign research reactors their spent
fuels whose uranium is enriched by the US. All of the uranium being used in the Japanese
university reactors are of the US origin. The medium power university reactor, which is
constantly producing spent fuels is the 5MW KUR. At the KUR, they are preparing to send
back to the US their spent fuels stored in the storage pool, by seven time shipping services from
1999 to 2005. Until March 2004, the reactor will be operated by using the high-enriched
uranium fuel elements in the stock. For the operation from the time onward, they have to
convert the type of fuel element to the low-enriched uranium type. The evacuation of the
stored spent fuels from the site may be considered as one of necessary conditions to successfully
reach an agreement between the local governments and the Reactor Institute for the legal
application for the revised operation license. One of the more important conditions is the
accountability of the Institute as for the measures against the spent fuel to be produced in the
future operation. The high level radioactive waste produced in the reprocessing of spent fuels
will be never carried back into the site.

The above mentioned is the case of the KUR. The situation for the other university reactors
is more or less similar to that of the KUR. It is anticipated that some of the Japanese university
reactors will come to the critical moment of their existence due to the spent fuel problem, if no
measures are found in the immediate future.

6. CONCLUSION

The presenter would like to conclude this presentation by his suggestions as follows.

1) Japanese university reactors played and will play a very important role in the progress of the
peaceful uses of atomic energy. Some of the reactors are at the critical moment for their
existence. It is heartily hoped that the role and value of the reactors are reconfirmed in the
national policy of the research and development of atomic energy.

2) The difficulties in the management of the reactors mainly come from the problems related to
fuels and radioactive wastes. It is alost impossible for the reactor owners to find a solution to
the problems by themselves alone. The national plan for the solution is essential for their
continued operation.

3) The research and development of advanced fuels, fuel fabrication, and interim storage,
reprocessing and final disposal of spent fuels are suggested to be conducted as a national project
also in Japan.


