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Nuclear Reactor Design and Engineering 5}k ztT.5) S VE B A7 B E (0 ANEEBHGE)
2014 Autumn Semester (Even years) (2—0—0) SVE R EAE B (J<FEBRRE)
undecided

This lecture provides a basic principle of nuclear power reactors, advanced theories of nuclear reactor
kinetics and thermal hydraulics and their applications, and in—depth understanding of nuclear reactor safety.
With the fundamental knowledge of nuclear reactor physics as prerequisite, the lectures will cover the
theory and practices in nuclear reactor core design and safety evaluation.

1. Design target and approaches, review of nuclear and thermal hydraulics principles
. Core nuclear characteristics and design, fast reactors and thermal reactors
. Nuclear reactor dynamics including one—point Kkinetics

. Perturbation theory, reactivity feedbacks

2
3
4
5. Thermal-hydraulics design, design limits, hot spot factors for LWRs and LMFBRs
6. Subchannel analysis
7. Structural engineering and design principle
8. LWR plant safety systems and plant dynamics simulation
9. Probabilistic safety analysis - Introduction to risk—informed design approach
10. Nuclear reactor safety target, reactor protection systems, EPZ
11. Integrated primary system reactor - IRIS and safety by design
12. LMFBR design practices of the MONJU plant
Lectures are given in English in even years, and in Japanese in odd years.
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RFAHE T2 (Nuclear Thermal Engineering)
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RF HEET ¥ 5 — (Nuclear Engineering Science I)
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RFHLL T (Nuclear Safety Engineering)
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JRFRIEE (Nuclear Reactor Theory)
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ZEREL - ¥ I (Fuels and Materials for Nuclear Reactors)
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71043
Nuclear Chemistry and Radiation Science ($2{b# &k #ikl %)
Autumn Semester (Odd years) (2—0—0)
OProf. Yasuhisa IKEDA, Assoc. Prof. Yoshihisa MATSUMOTO, Assoc. Prof. Takehiko TSUKAHARA
I . A series of comprehensive lectures are given on the broad area relating to radiation and radioactive
materials.
II. Radioactive Disintegration and Transmutation
Physical and Chemical Effects of Radiation on Atoms and Molecules
Passage of Charged Particles through Matter
Radiaton Detection and Application
Industrial Use of Radiation Instruments
71044
Reactor Thermal Hydrodynamics (Ji1-7)Z0fiiA T.5%)
Autumn Semester (Odd years) (2—0—0)
OAssoc. Prof. Minoru TAKAHASHI, FE% #i# Rl CR E)
I . Fundamental theory and application of thermal hydraulic phenomena in the nuclear reactors and
fusion system are introduced.
Il . Heat Generation and Its Transport Systems
Heat Conduction in Fuel Matrices
Heat Removal
Heat Transfer with Phase Change
Thermo—Hydraulic Phenomena in a Two—Phase Flow
Heat Transfer and Fluid Flow in a Magnetic Field
71045
Nuclear Energy Systems (Jii{ /) =R/LF¥—T A7 A
2014 Autumn Semester (Even years) (2—0—0)
OAssoc. Prof. Shunji IO, Assoc. Prof. Minoru TAKAHASHI
I . This lecture offers fundamental knowledge of nuclear energy reactor systems and discussions are
extended to the ultimate goal of the nuclear energy system.
I . Principles of Nuclear Reactor Design
Light Water Reactor Power Plant
Fast Breeder Reactor Plant
Concept of New Generation Nuclear Reactor Systems

Fundamentals of Fusion Reactors

Fusion Reactor Design



71046
Nuclear Reactor Safety (J5i1-}Zd 47
Spring Semester (Odd years) (2—0—0)
OProf. Masaki SAITO, Assoc. Prof. Hiroshige KIKURA, Prof. Hiroshi UJITA, Prof. Hideo NAGASAKA
I . This subject aims to introduce the concept of safety, specifically the safety of nuclear reactor
facilities.
I. Elements of Nuclear Reactor Technology
Safety Principles
Safety Characteristics of LWR and FBR
Nuclear Reactors Accidents
Safety Culture
Safety Improvement and Advanced Nuclear Reactors
71049
Energy Systems and Environment (= /L —I A7 LLERER)
2014 Spring Semester (Even years) (2—0—0)
(OAssoc. Prof. Yukitaka KATO, Prof. Hiroshi UJITA
The lecture is given on the impact of energy use on global environment and the possibility of energy
technologies on environmental protection. Energy technologies are reviewed from primary energy
resources analysis, energy conversion and storage, and transportation systems to waste management.
Advanced energy management technologies related with hydrogen, nuclear, fuel cell, battery and heat
pump are introduced with exercises. The performance and limit of each technology will be shown, then,
practical possibility of energy technologies will be known. Disputation on topics for energy and global
environment within participants is also planned to widen personal understanding for what energy and
environment are.
71052
Nuclear Materials Science (Ji-1 /i1 BIEF)
2014 Autumn Semester (Even years) (2—0—0)
Prof. Toyohiko YANO
I . Engineering basis of nuclear fuels and materials is lectured.
II. Components of LWR, HWR, LMFBR, GCR reactors and material selection
Crystal Chemistry and Crystalline Defects
Radiation Damage of Nuclear Materials
Physical and Chemical Properties of UO, and PuO,
Fabrication Process of Nuclear Fuels
Score will be given based on the attendance of lecture and presentation of reports.
71054
75 X T EH (Introduction to Plasma Engineering)
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WEHREME - EZ (Radiation Biology and Medicine)
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RFAHEETTZEE (Nuclear Engineering Design Laboratory)
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Y B E % T % (Radioactive Material Transport Engineering)
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[RFRIG - A& (Nuclear Reaction - Radiation)
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71062

Basic Nuclear Physics (K imt)
Autumn Semester (Odd years) (2—0—0)

Prof. Masayuki IGASHIRA
I . Lecture on nuclear physics will be given as a basic subject of nuclear engineering.
II. General Properties of Nuclei, Nuclear Structures, Nuclear Reactions
71063
Accelerators in Applied Research and Technology (I SEEZ D))
Spring Semester (Odd years) (2—0—0)
OProf. Yoshiyuki OGURI, Assoc. Prof. Noriyosu HAYASHIZAKI
A lecture is given on charged particle accelerators and their application ranging from fundamental research
to medical use.
1. Ion sources and electron guns
. Operating principles of charged particle accelerators
. Optics of particle beams

. Accelerator-based fundamental research

O bk W N

. Application of accelerators in industry
6. Medical application of accelerators

71064

Plasma Science (77X ~#F}%)

Autumn Semester (Odd years) (2—0—0)

OAssoc. Prof. Hiroshi AKATSUKA, Assoc. Prof. Shunji IIO
I . The course introduces plasma fundamentals and applications.
II. Fundamentals of Plasmas

Plasma Generation

Governing Equations of Plasmas

Plasma Properties

Plasma Applications

71066
Nanomaterials Science (7 /&Rl ) SV VB A7 BAE S (DEEEBAE)
Autumn Semester (Odd years) (2—0—0) SVE BB B (A AGEBR )

Assoc. Prof. Jun ONOE
This lecture will introduce you both typical nanomaterials such as nanocarbons and typical nanoscale
measurements such as scanning probe microscopy and the goal is to let you have some interests in
nanoscience and nanotechnology from viewpoints of physics, chemistry, biology, and medicine.
+ / YEFZ (Nanomaterials Science)
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[RFHEBETEE = (Nuclear Engineering Science 1I)
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BRI 5% (Advanced Nuclear Engineering)
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Nuclear Engineering Presentation Skill (i 7% 7L BT —Tar - ZAF /L)
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71072
Nuclear Engineering Documentation Skill (Rt LFRF¥aA T —Ta - AF L)
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Bt E ¥ (Bthics of Engineers)
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B R ARG #8 3 E & (Medical Accelerators and Reactors)
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& EF(FE (Social Responsibility)
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71083
Reactor Chemistry and Chemical Engineering J5i+4r{b2% (b FT %)
2014 Spring Semester (Even years) (2—0—0)
OProf. Yasuhisa IKEDA, Prof. Kenji TAKESHITA, Assoc. Prof. Takehiko TSUKAHARA
Technologies in nuclear fuel cycle, e.g., fuel fabrication, uranium enrichment, fuel reprocessing, waste
management, are lectured.

1. Introduction

. Uranium chemistry
. Mining and refining of nuclear fuel materials
. Uranium enrichment
. Fabrication of nuclear fuels
. Reprocessing of spent nuclear fuels
. Properties of actinide elements

. Partitioning

© 0 N O O s~ W N

. Radioactive waste treatment

10. Radioactive waste disposal
71088
ERrFEHEZ (Low Carbon Sociology)
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RF A BHE R (Numerical Analysis for Nuclear Engineering)
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71090

Nuclear Reactor Physics (i 1-/F##i+)
Spring Semester (2—1—0)

Assoc. Prof. Toru OBARA

Nuclear reactor physics is a fundamental subject in nuclear engineering. In this class, lectures about
fundamental of nuclear reactor physics are given with practices. The lectures include the topics of fission
reaction chain and criticality, neutron transport equation, neutron diffusion theory, neutron slowing down
theory, burnup analysis, and so on. In the practices, students solve the questions related to the topics.
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Fa—ILRFHAEF 1Y) T« (Global Nuclear Security)
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RFEITFEBLFEER (Introductory Experiments for Nuclear Engineering)
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RFHET 7 D1LEETES (Nuclear Power and the Asian Social Situation)
% 1-0—0 OJFEE Buz #f-#ge B Zox-fe 7 HEEER
NE i HEEER - RE A R EEER
W77 OE % DRI OBEANZ BIL THY, WAE DR 1 H T 23 Bl OV - 2R3 H fif
B TWD, BU TR M EH OV —# —L U TERET 2720121, Bl b, #&3%, Bis, (7



FANG I F o —FEDOHRER I, BB FLD BRI Ra32=—2al ZMADZER AR KT
bb, KIRETIE, XNF L, ZA, AV RXIT, ~L—3 TEOR T /)38 A G E LS RISV TR
T5,
71094
JRF AT % (Nuclear Chemical Engineering)
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(International Internship in Nuclear Engineering I —VII)
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International Internship in Nuclear Engineering I -VI
Spring Semester: I -1V, Autumn Semester: V-VII (0—2—0)

Internship program at an international agency such as International Atomic Energy Agency, United
Nations or energy-related international organizations, or representative research institutes which are
defined as proper for this program by the faculty meeting of Nuclear Engineering course. Student who wants
to attend this program should prepare a proposal, and is permitted through interview by the faculty members,
based on the work of the internship, ability of foreign language, personality or relation to the research field.
After finished, the report on the internship should be submitted to the Chair of the department. The number
of credit is defined mainly based on the duration (2 credits for I month work), up to maximum 8 credits.

Doctoral course students are preferred independent of their grade or semester.
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(Internship in Nuclear Engineering I —1IV)
Spring Semester : I — I, Autumn Semester : Il —IV
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BRFBEIFHEY 75 —&F— (Research Literacy related to Nuclear Engineering I)
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BRFRIEHEY 75— = (Research Literacy related to Nuclear Engineering 1)
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71128
Biological Effects and Medical Application of Radiation (ith#i4 %l %)
2014 Autumn semester (Even years) (2—0—0)
Assoc. Prof. Yoshihisa MATSUMOTO
This class is aimed to learn (1) biological effects of radiation, (2) mechanisms of biological effects in terms of
cell and molecular biology and (3) biological basis of radiation use in medical diagnosis and therapeutics.

Textbook: “Radiobiology for Radiologists” by E.J. Hall and A.]. Giaccia.
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BRFREISFESFETEREMNEXFIL A (Specific Interdisciplinary Subject in Nuclear Engineering A)
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Specific Interdisciplinary Subject in Nuclear Engineering A
Spring Semester (0-2-0)
Assoc. Prof. Toru OBARA

Understandings of nuclear engineering are the key concepts to bring about technology breakthroughs
relating to fundamental energy and environmental issues. This exercise/drill course utilizes a self-study
approach on the subjects for students seeking to broaden their knowledge on nuclear reactors and to help
acquire sufficient problem—solving skills to conduct research on reactor physics for innovative nuclear
reactor systems.
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BRFRRIFESBFETEREMNE XX /LB (Specific Interdisciplinary Subject in Nuclear Engineering B)
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Specific Interdisciplinary Subject in Nuclear Engineering B
Autumn Semester (0-2-0)
Assoc. Prof. Toru OBARA

Understandings of nuclear engineering are the key concepts to bring about technology breakthroughs
relating to fundamental energy and environmental issues. This exercise/drill course utilizes a self-study
approach on the subjects for students seeking to broaden their knowledge on nuclear reactors and to help
acquire sufficient problem—solving skills to conduct research on reactor physics for innovative nuclear
reactor systems.
11137
Radiation Physics (iR
2014 Autumn semester (Even years) (2—0—0)
Prof. Satoshi CHIBA

This lecture will be conducted to understand basic properties of various radiations such as sources of them
and interaction of them with matter.

Properties of nuclei and nuclear reactors as a device to utilize the radiation will be explained as well as
usage of radiation for medical purposes. A versatile Monte—Carlo radiation transport method will be also
explained. Underlying quantum physics and special theory of relativity will be introduced for students not
familiar with them. The outline of the lecture is given below:

Orientation to radiation physics

Basic nuclear properties



Introduction to quantum physics: particle-wave duality

Nuclear stability and radiation from nuclei

Statistical properties of radiation

Nuclear fission

Properties of nuclear reactors

Interaction of radiation with matter

Monte—Carlo radiation transport method PHITS

Medical applications

Introduction to special theory of relativity
71138
Nuclear Engineering Research Skills IR+ LEAT9EAFILE—)

Spring Semester (0-2-0)

In the program, students learn the fundamental research skills in nuclear engineering including, analysis of
background of the field, setting of research purpose, method to solve the questions, and the skills to report
the results.

71139
Nuclear Engineering Research Skills 1114 T W5 AE/LVE )
Autumn Semester (0-2-0)

In the program, students learn the fundamental research skills in nuclear engineering including, analysis of
background of the field, setting of research purpose, method to solve the questions, and the skills to report
the results.
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BRFHDOEREHE LM A (Safety and Regional Symbiosis for Nuclear Energy)
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RFBE I RIEESESE — (Special Lecture on Nuclear Engineering 1)
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(Nuclear Engineering Off-Campus Project [-11)
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%RE YA JL T2 EER (Experiments for Nuclear Fuel Cycle Engineering)
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Experiments for Nuclear Fuel Cycle Engineering
Autumn Semester (0—0—2)

OProf. Yasuhisa IKEDA, Assoc. Prof. Takehiko TSUKAHARA

This lecture is given for understanding uranium solution chemistry, isotope enrichment technologies,
nuclei separation methods, analytical methods, and so on related to the nuclear fuel cycle. Some
experiments are carried out at Research Laboratory for Nuclear Reactors, Tokyo Institute of Technology.
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R F iR EER (Experiments for Reactor Physics)
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Experiments for Reactor Physics
Spring Semester (0—0—2)

To deepen the understanding of nuclear reactor physics, which is a fundamental subject in nuclear
engineering, experimental work in fundamental of reactor physics is made at a nuclear facility, including
nuclear reactor in Kyoto University Research Reactor Institute. During the experiments, students also
perform the operation and maintenance in the facility to deepen the understanding of safety management in

nuclear facilities.
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(Seminar in Nuclear Engineering I —IV)
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Seminar in Nuclear Engineering I-IV
Master’s Course Spring Semester : [, III, Autumn Semester : I, IV (0—1—0)

Compulsory subject for Master’s Course students.



This program is conducted through reading of selected books and papers and discussion on the topics in the

relevant scientific field with advising professors.
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(Seminar in Nuclear Engineering V —X)
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Seminar in Nuclear Engineering V-X
Doctoral Course Spring Semester : V, VI, IX, Autumn Semester : VI, VI[, X (0—2—0)
This subject is an advanced program for students in Doctoral Course, conducted in the same way as in the

colloquium.
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BEBSHERE A7 ¢ —IL F7—2% (Measurement of Environmental Radiation)
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English and Globalization(ZEiEL 7 o — L)
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This half-semester course highlights cultural differences between Western countries and Japan by
introducing the ways in which foreigners study and understand Japan. Texts in English and Japanese will be
drawn from the fields of literature, performing arts, and social psychology. Students will have the
opportunity to give an in—depth presentation on some aspect of Japanese culture in English, followed by an
extended question and answer period. This should help prepare them to speak knowledgeably about Japan
with foreigners. The course should help sensitize students to the unconscious assumptions underlying

intercultural communication.
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ER A & ERR#REE (Global Politics and International Organizations)
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BRFBEIZERT VT 4 7 FBE— (Nuclear Engineering Volunteer Activities 1)
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BREFEIZRS VT 4 73FEE = (Nuclear Engineering Volunteer Activities 1T )
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RFEIHBE = (Nuclear Dojo 2)
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RFAHEBE= (Nuclear Dojo 3)
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RFIFBEEEH S S 2 L— 3 > (Simulation of Severe Nuclear Accidents)
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BETEYEREERE (Environmental Dynamics of Radioactive Nuclides)
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TS5 REBELE TS5 AXYE (French Language and Culture)
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EIS#EHF & T RILE—EB (Global Economy and Energy Strategy)
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RF HEMEE:E (International Nuclear Laws)
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HE7 78 &Rk (Far-East Asian History and Racialism)
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