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SUMMARY

I . Project Title

Implementation of Program on Experiencing and Application of Research
Reactor Technology for University Students majoring in Science and

Technology

II. Project Objective and Importance

KAERI has developed a program for university students majoring in
science and technology, which 1s intended to provide the students with
opportunities to obtain hands on experience and knowledge on various nuclear
technology, through experiments using HANARO and its facilities. Thus
obtained experience and knowledge are expected to be of great help for their
current study and for their selection of a specific future study area.

The purpose of this research is as follows:

- development of various curricula for specific research using HANARO and
continuous operation of the developed curricula to provided university
students with opportunities to use HANARO as part of their university
study.

- continuous operation of research reactor experimental programs for
university students in nuclear field to make contribution to -cultivating
specialists.

- development and operation of training programs of experiments using
research reactor for university students majoring in nuclear engineering
and also for university students majoring in diverse fields of science and

technology such as physics, advanced metallurgy, mechanical engineering,

_Xi_



energy engineering, radiological science, nanoscience, etc. to cultivate future

potential users of HANARO as well as broadening the user group.

As a whole, the development and operation of the above mentioned
training programs will promote the use of HANARO leading to the
broadening of nuclear technology related communities and strengthening the
infrastructure for nuclear policy and technology. Accordingly, this will enable
KAERI to be familiarized by a large number of university students and
professors resulting in the enhancement of public acceptance regarding

nuclear technology.

Il.ScopeandContentsoftheProject

This research project deals with development and operation of training
programs for domestic university students majoring in nuclear engineering
and nuclear technology related areas such as physics, advanced metallurgy,
mechanical engineering, energy engineering, radiological science, nanoscience,
etc. The programs focus on education and training through experimental
study using HANARO which is a unique nuclear research reactor operated by
KAERI. The scope and contents of the project, which i1s expected to
contribute to the cultivation of nuclear specialists, the enhancement of public
acceptance and the encouragement of university students’ interest in science

and technology, covers the following activities.

1) Development of programs for experience building on and application of
nuclear research reactor technology using HANARO for students majoring

In nuclear engineering.

Participants in the program have been students majoring in nuclear
engineering from Seoul National University, Hanyang University, Kyung hee
University, Chosun University, Cheju National University and Korea
Advanced Institute of Science and Technology. The program is developed as
5 day (40 hours) program being consisted of 2 day theoretical study and 3

day experiments and it covers radiation safety, radiation shielding,

= Xii -



radioisotope production, neutron activation analysis, neutron radiography,
compact nuclear simulator and environmental radiation measurements. etc.
The detail program for each university was customized to the requirements
and characteristics of course operation in the university concerned. The
programs have been operated individually depending on the dates of

convenience on both sides (KAERI and university).

2) Development of programs for experience building on and application of
nuclear technology using HANARO for students majoring in science and
technology.

Participants in the program have been students majoring in science and
technology from 13 universities. Of these students majoring in physics have
been from Mokwon University, Hannam University, Suwon University, Daegu
University, Chungnam National University, Chongju National University and
Daejeon University. Students majoring in metallurgy have been from Chosun
University, Sunmoon University, and Sunchon National University. Students
majoring in other areas have been from Nambu University (radiological
science), Hannam University (mechanical engineering), and Cheju National
University (clean energy). The programs are developed to cover radiation
safety, radiation shielding, radioisotope production, neutron activation analysis,
neutron radiography, compact nuclear simulator and environmental radiation
measurements. etc. The detail programs for each majoring area are again
developed by customizing to specificity of the respective areas as well as the
requirements and characteristics of course operation in the university
concerned. Accordingly the programs spans from 2 days to 5 days. The
programs have been operated individually depending on the dates of

convenience on both sides (KAERI and university).
3) Approach of the Implementation

This project has been implemented in two steps, lLe. development
and operation of education and training programs concerned.

(1) Development of programs covers:

- Xiii -



- establishment of course outline and schedule through
consultation with the university involved, and nomination of
lecturers;

- development of course material in the form of textbook and
lecturer materials;

- development of course program in terms of syllabus and time
table.

(2) Operation of programs covers:

- checking of participants’ registration with regard to personal
information, number of participants, and needs of
transportation and accommodation;

- preparation of the course with respect to lecturing room,
lecturing materials, laboratory, materials for the experiment,
lecturers, and assistants for the experiment;

- operation of the course through providing lectures and
experiments, checking attendance, assigning experiment report

and evaluation of the students’ performance.

This project will not only evaluate the performance of course
operation but also improve the course every year with the feedback
and referring to good practices of similar courses in other countries

like Japan and USA.

IV.Results

As a whole, 451 students from 19 universities have completed the
courses of the programs developed and offered by this project. Also, 6

textbooks have been developed to support the programs.
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1) Programs for experience building on and application of nuclear research
reactor technology using HANARO for students majoring in nuclear
engineering.

The project has operated the subject programs. As a result 106 students
majoring in nuclear engineering from 5 universities have completed the
programs. They are 24 students from Chosun University, 14 from Cheju
National University, 22 from Seoul National University, 8 from Korea
Advanced Institute of Science and Technology, and 38 from Hanyang

University.

2) Programs for experience building on and application of nuclear technology
using HANARO for students majoring in science and technology.

The project has operated the subject programs. As a result 303 students
majoring in science and technology from 12 universities have completed the
programs. They are 18 students from Department of Mechanical Engineering
of Hannam University, 22 from Department of optical & Electronic Physics of
Mokwon University, 7 from Department of Physics of Suwon University, 17
from Department of Physics of Daegu University, 24 from Department of
Nanoscience of Chongju University, 30 from Department of Advanced
Materials Engineering of Daejeon University, 39 from Department of
Electronic Materials Engineering of Sunmoon University, 32 from Department
of Radiological Science of Nambu University, 27 from Department of
Materials Science and Metallurgy Engineering of Sunchon National University,
39 from Department of Applied Optics and Electromagnetics of Hannam

University.

3) Other programs operated as part of this project

In addition to the above mentioned two groups of programs, programs
from different initiatives but the same with those of the project in nature
have been implemented within the framework of this project. As a result, 42
students from 2 wuniversities have completed courses of the programs.
Specifically they are 32 students from Department of Nuclear Engineering of

Hanyang University (initiated in 2005, just before this project), and 10

T



students from Clean Energy Education Center of Cheju National University

(related to Nuri Project).

4) Development of course materials

A  textbook entitled "Reactor Experiment” has been developed for
university students majoring in nuclear engineering to conduct experiments
under the project. Also, 6 textbooks entitled "Nuclear Research Reactor
Experiments for University Students majoring Science and Technology” have
been developed for university students majoring in science and technology to
conduct relevant experiments along with their respective majoring areas, i.e.
physics, metalic materials, mechanics, radiation and clean energy. The
developed textbooks are presented as Appendices 1, 2, 3, 4, 5 and 6. In
addition, a textbook entitled "On the Job Training” has been developed for

Clean Energy Education Center of Cheju National University.

V .Applicationoftheresults

Programs of this project will be continuously developed to magnify the
usefulness of obtaining hands on experience and practical knowledge uniquely
through course being taken place on site of HANARO. By way of
diversifying courses to address more specifically students’ needs of
expertiese, the programs will make a meaningful contribution to the
cultivation of specialists in nuclear field. Also, considering that nuclear reactor
experiment is mandatory to be curricula which can be mutually recognized
internationally (ABEEK). Continuation of such project will contribute to the

globalization of education in nuclear field.

In this project, courses of the developed programs have been operated
individually and only for limited number of universities. It is felt desirable to
secure stable funding support in order to implement the project on a long
term basis. If that will be the case, it will be more desirable to organize

pre—established and fixed number of courses annually, and announce those on

- Xvi —



the web site to have a course can accommodate larger number of students

from several countries at once.
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