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First president of Kindai
University
(Concurrently served as
Director of the Atomic Energy
Research Institute)

Koichi Seko

The Kindai University Reactor (UTR-KINKI) was installed in 1961 by
Koichi Seko, the first president of Kindai University. In November 1961,
it achieved criticality for the first time, becoming Japan’s first privately
operated and university-based nuclear reactor. This accomplishment was
recognized both in Japan and internationally. Since then, the reactor has

been used not only by Kindai University students but also by students
from other universities for hands-on reactor training and education, as
well as for a variety of nuclear research projects.

The story of the reactor’s development at Kindai University is depicted
in the graphic novel “Yama Wa Ugokazu (The mountain moves not):
Memoirs of Koichi Seko — The Founding of the Kindai University Nuclear
Reactor.”
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History of the Kindai University Atomic Energy Research Institute

1959 The United States exhibits a training reactor at the Tokyo
International Trade Fair. The reactor operates for 18 days at
Harumi Pier in Tokyo.

1960 Koichi Seko, the first president of Kindai University, decides to
purchase the training reactor exhibited in Tokyo and establishes
the Kindai University Atomic Energy Research Institute.

1961 The reactor is installed and achieves criticality on November
11, becoming Japan’s first university-based, privately operated
nuclear reactor. It operates at a thermal power of 0.1 watts. The
Department of Reactor Engineering is established in the Faculty
of Science and Engineering.

1974 The reactor’s rated power is increased from 0.1 W to 1 W.

1981 Nationwide collaborative research utilizing the reactor begins,
involving researchers from universities across Japan.

1987 Reactor experiment workshops are launched.

2002 The Department of Reactor Engineering is closed as part of an
academic reorganization. The Energy and Engineering Course
is established in the Department of Electric and Electronic
Engineering.

2022 The Department of Energy and Materials is established
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Kindai University Reactor (UTR-KINKI)
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(1) Very Low-Power Reactor

Due to its very low heat generation, the UTR-KINKI reactor requires
no cooling system, enabling straightforward maintenance and
operation while providing a high level of safety. Fission product
generation is minimal, and radioactive waste is scarcely produced
because only a small amount of uranium fuel undergoes fission.
Additionally, it is possible for individuals to enter the reactor room
to conduct experiments during operation, as the radiation leakage
from the reactor core is extremely low. Such access is typically
unfeasible in high-power reactors, making UTR-KINKI an excellent
choice for educational and research purposes.

(2) Reactor Core

The UTR-KINKI reactor has a coupled core design, with two reactor
fuel tanks installed within a graphite reflector. Various sized spaces
are provided around and between the reactor core tanks, allowing
for neutron irradiation experiments on different types of samples.
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* University Teaching and Research Reactor
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Since the Kindai University Reactor (UTR*-KINKI) is designed
specifically for university teaching, training, and research, with a
very low thermal power of 1 W, it requires no cooling system and
offers a high level of safety.

* University Teaching and Research Reactor

(1) Reactor with No Need for Gooling

The UTR-KINKI is one of the lowest-power nuclear reactors in
the world, with a rated power of only 1 watt. This thermal power,
comparable to the heat generated by a small light bulb, allows the
reactor to operate without a cooling system. It is maintained at room
temperature and atmospheric pressure. Therefore, even in the event
of a power failure caused by a large earthquake or other disasters,
no cooling measures would be required.

(2) Reactor with Minimal Radioactive Material

The amount of radioactive material in the UTR-KINKI is
approximately 1/3,000,000,000 of that in a typical nuclear power
plant with an electrical power of one million kilowatts (equivalent
to a thermal power of three million kilowatts). As a result, it does
not require the pressure vessel or containment vessel typically
found in larger reactors. The reactor’s main structure also meets
the regulatory authority’s seismic standards. Located about 20
kilometers from the sea at an elevation of approximately 6 meters,
and with no major rivers nearby, the reactor is considered safe from
tsunami impact.
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Isotope laboratory (Rl laboratory) (tracer and Accelerator laboratory)
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At the Kindai University Atomic Energy Research Institute, in
addition to the reactor facility, there is an isotope laboratory (RI
laboratory) where radioisotopes can be handled. The Rl laboratory
is authorized to use unsealed radioisotopes of over 250 different
nuclides, enabling a wide range of experiments using various
radioisotopes. The facility also supports irradiation experiments
using several types of sealed sources, as well as the calibration
and testing of radiation monitors.
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The Radioisotope Laboratory has two distinct zones. One zone
is designated for the use of sealed radiation sources, where
tasks such as the calibration of measuring instruments are
performed. The other zone is used for experiments with unsealed
radioisotopes, such as tracer experiments. Radiation monitoring
of both the facilities and the surrounding environment is managed
by a centralized system in the radiation control room, ensuring the
safe use of radioisotopes and preventing environmental impacts.
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(1) Irradiation Room

The irradiation room is authorized for the use of sealed radioactive
sources, enabling experiments with 3-rays and y-rays. This facility
is primarily utilized for tasks such as the calibration of measurement
instruments, performance testing, and the calibration of dosimeters.

(2) High-and Low-Level Radioisotope (RI) Laboratories
These laboratories are designated for experiments involving
unsealed radioisotopes. The workspace is partitioned based on the
quantity of isotopes to prevent cross-contamination. In addition to
the availability of draft chambers, users are permitted to bring their
own equipment to suit their experimental requirements.

(3) Measurement Room

The measurement room is equipped with instruments such as a
liquid scintillation counter and an automatic gamma well counter,
both of which support the automatic measurement of large
quantities of experimental samples.
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Hands-on training using the reactor
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Practical Training in Reactor Operation

The reactor is operated by trainees under the supervision of
instructors of the institute. They engage in hands-on training by
operating the actual control console, carrying out tasks such
as adjusting the reactor's criticality and changing power levels.
Through this process, trainees gain practical experience with the
mechanisms and control techniques required for reactor operation.

Practical Training in Neutron Radiography

Neutrons generated by the reactor are utilized for radiographic
imaging. This training demonstrates the differences in how neutrons
and X-rays interact with matter by comparing neutron radiographs
with X-ray radiographs. These two imaging techniques reveal
distinct material properties and provide complementary insights into
the structure and composition of objects.
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Educational use for Kindai University students

Practical training programs for "Reactor Operation" and "Neutron
Radiography," utilizing the reactor, are conducted annually for approximately
100 students in the Department of Energy and Materials in the Faculty of
Science and Technology. A total of approximately 3,000 students, including
those from the former Department of Reactor Engineering, have participated
in these training programs using the reactor.

Educational use for people outside

Practical training programs utilizing the reactor have been offered to students
studying nuclear energy at other universities. Approximately 3,500 students
from various universities, mainly located in western Japan, have participated
in these programs. In addition, training workshops on radiation have been
conducted for secondary school science teachers and students, motivated
by initiatives such as the introduction of "Radiation" as a subject in high
school science curricula.

Examples of research applications

Applications in reactor physics experiments: The neutron detector is installed
in the reactor, and the performances of the reactor are analyzed from the
time series data of the measured neutron dose.

Applications to the irradiation: Various samples are placed in the reactor
radiation field and irradiated by neutrons to measure the radiation dose from
the samples and observe the changes in their chemical properties.
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Use of isotopes
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Radioisotopes have been utilized across various fields, with
ongoing research expanding their applications. For example,
Positron Emission Tomography (PET), which employs positron-
emitting radionuclides such as '*F, has become a widely used
diagnostic imaging technique in medicine. Additionally, a-particle
therapeutic agents, such as **Ra for treating castration-
resistant prostate cancer with bone metastases, and 3-emitting
radionuclides like "'l for thyroid cancer and Graves' disease, have
been developed and are now used in clinical practice. This form
of treatment, known as internal radiotherapy, is anticipated to see
further advancements in therapeutic drug development.

Although radioisotopes were once- indispensable in life sciences,
particularly for their significant contributions to DNA research, their
use in research has declined due to the emergence of alternative
technologies, such as fluorescent reagents that do not rely on
radioactivity. However, the superior sensitivity of radiation detection
remains a key advantage, and radioisotopes such as °H, "“C,
and P continue to be employed when necessary. Furthermore,
advancements in measurement technology have enabled
more sophisticated applications, such as imaging techniques
that allow non-destructive analysis of dynamic processes and
functional properties in animals and plants. These innovations
have expanded the use of radiocisotopes to fields beyond medical
science, including pharmaceutical sciences and agriculture.

In engineering, radicisotope-based research is advancing industrial
applications in fields such as materials science. Notable examples
include the analysis of hydrogen behavior on and within metal
surfaces using °H and the evaluation of hole defects via positron
lifetime measurements with-*Na, a positron-emitting radionuclide.

Information for the use of Rl laboratory
Use of RI

The permissions of more than 250 un-sealed isotope nuclides are
granted to the RI laboratory, and the number of nuclides that are
granted permissions is one of the largest in Japan. The irradiation
experiments that usey radiation sources (*Co, Cs, *'Am, *Ba)
and B radiation sources (*°Sr) are possible in the irradiation room.

Use of the installed equipment

Various radiation measurement equipment such as Ge detectors,
liquid scintillation counters, auto well gamma counters and survey
meters are available.

The experiments that use a wide range of radioisotopes from
the environmental radioactivity level to the medical application
level can be conducted in the RI laboratory. The Kindai University
Atomic Energy Research Institute is available for consultations
regarding the application procedures for the use, the selection of
equipment including measuring instruments appropriate for the
purpose, and how to use them.
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B Access via JR and Kintetsu Lines

From JR Osaka Station, take the Outer Loop Line and transfer at
Tsuruhashi Station (approximately 20 minutes). Then, board the local
Kintetsu Osaka Line bound for Takayasu or Kokubu and alight at
Nagase Station (approximately 10 minutes). The University's West Gate
is a 10-minute walk from Nagase Station.

B Access via Subway and Kintetsu Lines

From Shin-Osaka Station (or Umeda Station), take the Subway Midosuji
Line and transfer at Namba Station (approximately 20 minutes). At
Osaka Namba Station, board the train and transfer again at Tsuruhashi
Station (a 5-minute ride). From there, take the local Kintetsu Osaka
Line and alight at Nagase Station (approximately 10 minutes). The
University's West Gate is a 10-minute walk from Nagase Station.
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