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71002
Nuclear Reactor Design and Engineering (i F/Fa% it L52)
Autumn Semester (2—0—0)
OProf Minoru TAKAHASHI, Prof.Toru OBARA, Assoc. Prof. Hiroshige KIKURA
This lecture provides a basic principle to design nuclear power reactors based on the theories of nuclear
reactor, thermal-hydraulics, materials and structures.
1. Nuclear reactor design target and approaches
2. Review of thermal hydraulics principles for reactor design
3. Review of material and structure principles for reactor design
4. Methodology in neutron transport analysis for core design
5. Design method of light water reactors
6. Design method of fast reactors
Lectures are given in English.
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RFHERLIZ (Nuclear Safety Engineering)
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[RFIFERER (Nuclear Reactor Theory)
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HERERLEE & T RILF— S X T L (Global Environment and Energy Systems)
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BRF AL RTFLIE (Introduction to Nuclear Systems Engineering)
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R Y 1 2 )L T2 (Nuclear Fuel Cycle Engineering)
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ZIRE - HEITEE (Fuels and Materials for Nuclear Reactors)
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B & %F % (Fusion Reactor Technology)
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Nuclear Chemistry and Radiation Science (E2{b 7L kL)
Autumn Semester (Odd years) (2—0—0)
OProf. Yasuhisa IKEDA, Assoc. Prof. Yoshihisa MATSUMOTO, Assoc. Prof. Takehiko TSUKAHARA
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I . A series of comprehensive lectures are given on the broad area relating to radiation and radioactive

materials.
I . 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
1. Structure of the atomic nucleus

2. Properities of the atomic nucleus



14.

15
7104
Reac

. Models of the atomic nucleus

. Elementary particles

. The radioactive decay law

. Types of radioactive decay

. Interaction of radiation (« and B —particles) with matter
. Interaction of radiation (y —particles) with matter

. Measurement of nuclear radiation

. Nuclear reactions

. Mechanism of nuclear fission
. Nuclear reactors

. Nuclear fuel reprocessing
Radioactive elements

. Use of radioactive elements

4
tor Thermal Hydrodynamics (5 /1 E\i (A T.%%)

Autumn Semester (Odd years) (2—0—0)

Prof.

Nuclear energy released by fission and fusion reactions is converted to thermal energy. In order to use the
thermal energy as power or directly as heat, it is necessary to transport the thermal energy to outside from
nuclear reactors and converted into electric energy. Simultaneously, the thermal energy is adequately
removed by heat transfer media to control temperatures low enough inside the reactors. These processes
consist of heat generation, heat conduction/transfer, heat transport and energy conversion, 1. e. heat cycle.

Thermal hydrodynamics is important to learn these processes. Thus, this course deals with thermal

Minoru TAKAHASHI

hydrodynamic phenomena in all of these processes.

1.

© O N O O s~ W N

Generation of heat

. Heat conduction in solid

. Temperature profile in fuel rod and thermal shield

. Coolant temperature and pressure loss in fuel assembly

. Convective heat transfer in sub—channel of fuel assembly
. Single—phase thermal-hydraulic equations

. Turbulence in plenum

. Pool boiling and condensation

. Various thermal-hydraulic phenomena

. Fundamentals of two—phase flow
. Two—phase flow in reactor

. Two—phase flow (Critical flow)

. Thermal-hydraulic components in reactor (valves, pumps, heat exchangers)

. Heat cycle (Turbine)

. Thermal instability and plant dynamics



71045
Nuclear Energy Systems (Jii /)= /L& — A7 Lda
2016 Autumn Semester (Even years) (2—0—0)
OProf. Shunji 11O, Prof. Minoru TAKAHASHI

A brief introduction is made to the nuclear power reactor systems including fission power reactors and
fusion reactors. Fundamental principles governing nuclear fission chain reactions and fusion are described in
a manner that renders the transition to practical nuclear reactor design methods. Also future nuclear
reactor systems are discussed with respect to generation of energy, fuel breeding, incineration of
radio—active materials and safety.

1. Introduction of fusion energy and plasma
. Magnetic and inertial confinement
. Tokamaks, plasma heating and plasma-wall interaction
. Plasma diagnostics
. Interaction of radiation with matter and tritium breeding
. ITER
. Fusion power plants
. Introduction of nuclear reactor systems
. Light water reactor (LWR) I (BWR)
10. Light water reactor (LWR) 1I (PWR)
11. Fast reactor (FBR) I (Sodium—cooled reactor)
12. Fast reactor (FBR) II (Sodium—cooled reactor)

© 0 N O O s~ W N

13. Fast reactor (FBR) IIl (Lead— and gas—cooled reactor)
14. High temperature gas—cooled reactor (HTGR)
15. Innovative reactors
71046
Nuclear Reactor Safety (5l 1JFiZc 47
Spring Semester (Odd years) (2—0—0)
OAssoc. Prof. Hiroshige KIKURA, Assoc. Prof. Hiroshi SAGARA, Prof. Hideo NAGASAKA
I . This subject aims to introduce the concept of safety, specifically the safety of nuclear reactor
facilities.
II. 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 — A7 ALERER)
2016 Spring Semester (Even years) (2—0—0)
OProf. Yukitaka KATO, part—time lecturer (undecided)



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.

1. Principle of Energy System
. Units of Energy
. Energy Conversion
. Energy Consumption
. Heat Engine
. Heat Pumps
. Fuel Cells
. Hydrogen Energy
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. Renewable Energy

—
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. Multi—Purpose Use Nuclear Reactors
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. Nuclear Thermal Energy Utilization Systems

—_
[\l

. Global Energy System (1)

—_
w

. Global Energy System (2)

—_
o~

. Global Energy System (3)

15. Energy Road Map

71052

Nuclear Materials Science (5 1- /141 EHFH)

2016 Autumn Semester (Even years) (2—0—0)

Prof. Toyohiko YANO

Engineering basis of nuclear fuels and materials in fission reactors is lectured with questions and answers.
Score will be given based on the attendance of lecture and presentation of reports.

1. What is the nuclear energy?

2. Classification of nuclear energy

3—4. Basics of typical nuclear fission reactors and materials used

5. Required material properties for fission reactors’ main components

6—7. Crystalline defects in solids

8. Interaction of neutrons and solid matter

9-10. Neutron irradiation damage in crystals

11-12. Physical and chemical properties of metallic fuels and property change during burning

13. Physical and chemical properties of ceramic fuels and property change during burning

14. Structural materials and their property change

15. Advanced nuclear materials
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75 X T EME (Introduction to Plasma Engineering)
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BB EME - E¥ (Radiation Biology and Medicine)
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BRFHEE T2 EE (Nuclear Engineering Design Laboratory)
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BEHEY B #I% T 2% (Radioactive Material Transport Engineering)
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RFERIE - BEH#R (Nuclear Reaction *Radiation)
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Basic Nuclear Physics (E#HiiLpt)

Autumn Semester (Odd years) (2—0—0)

Prof. Masayuki IGASHIRA

Lecture on nuclear physics will be given as a basic subject of nuclear engineering.
1. Introduction, Questionnaire

. Basic Characters of Nucleus I

. Basic Characters of Nucleus II

. Nuclear Binding Energy

. Nuclear Decay and Radiation

. Mass Formula, Drip Lines

. Quantum Theory I

. Quantum Theory II

. Free Fermi Gas Model

10. Shell Models

11. Collective Models

© 0 N O O =~ W N

12. Nuclear Reaction Theory
13. Optical Model
14. Direct Reactions
15. Compound Nuclear Reactions, Statistical Model
71063
Accelerators in Applied Research and Technology (IS5 EZ D)5 H)
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
. Electron guns
. Operating principles of charged particle accelerators (1)
. Operating principles of charged particle accelerators (2)
. Operating principles of charged particle accelerators (3)
. Optics of particle beams (1)
. Optics of particle beams (2)

. Particle accelerators as radiation sources

©O© 00 N O O s W DN

. Accelerator-based fundamental research



10. Application of accelerators in microelectronics
11. Materials modification by accelerated beams
12. Application of accelerators in environmental technology
13. Medical application of accelerators (1)
14. Medical application of accelerators (2)
15. Accelerator—based nuclear energy systems
71064
Plasma Science (77 X~F})
Autumn Semester (Odd years) (2—0—0)
OAssoc. Prof. Hiroshi AKATSUKA, Assoc. Prof. Hiroaki Tsutsui
This subject aims to introduce fundamental physics of plasmas and their applications, particularly for
development of thermonuclear fusion reactors. This lecture also covers experimental methods to generate
plasmas, diagnostics, fundamental equations to describe weakly ionized plasmas, application for material
science, and high—density plasmas.
1. Introduction
. Basic Plasma Equations and Equilibrium
. Atomic Collisions
. Plasma Dynamics 1 — Guiding center motion, Dynamics of magnetized and non—magnetized plasmas
. Plasma Dynamics 2 — Waves in magnetized plasmas
. Diffusion and Transport
. Direct Current Sheaths

. Probe Diagnostics of Plasmas

© 0 N O O s~ W N

. Molecular Collisions

10. Optical Emission Spectroscopy

11. MHD Equilibrium in Toroidal Configuration
12. MHD Instabilities 1: Positional Instability
13. MHD Instabilities 2: Ideal Instabilities

14. MHD Instabilities 3: Resistive Instabilities

15. Collisional Transport in Magnetized Plasmas

71066
Nanomaterials Science (7 /& F} %) TG R A B I (S ZERE EE)
Autumn Semester (Odd years) (2—0—0) S TE BB BAEE (H AGER )

2015 No Lecture

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.

A seminar style using the textbook “Science at the Nanoscale”
%W 2—0—0 RIE
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BRFHEETEE = (Nuclear Engineering Science 1)
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BEHIR T 245 (Advanced Nuclear Engineering)
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Nuclear Engineering Documentation Skill JRi-f#% LR FaA T —Tal - A% )L)
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ERBSHRFEELERE (Medical Accelerators and Reactors)
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Reactor Chemistry and Chemical Engineering (5l 1-}F{b % L% T.%)
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. Concept of nuclear fuel cycle
. Actinoid chemistry
. Mining and refining of nuclear fuel materials
. Solvent extraction method and purification of uranium
. Concept of uranium enrichment
. Uranium enrichment methods (gaseous diffusion and centrifuge methods)
. Uranium enrichment methods (laser and chemical methods)

. Processing of uranium oxide fuels
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. Nuclides containing spent nuclear fuels and their properties



10. Purex reprocessing method of spent nuclear fuels

11. Pyro—reprocessing method of spent nuclear fuels

12. Advanced reprocessing methods

13. Radioactive waste treatment methods

14. Partitioning and transmutation

15. Disposal methods of radioactive wastes
71088
BT L% (Low Carbon Sociology)
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BRF O EUERITE (Numerical Analysis for Nuclear Engineering)
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71090
Nuclear Reactor Physics (i 1-/F#y#i)
Autumn Semester (2—1—0)
Prof. Toru OBARA
To facilitate the understanding on the nuclear reactors, explanatory lectures are given on the neutron
behavior and fission reactions in English.
1. Nuclear Reactions and Nuclear Cross Sections
. The Multiplication factor and Nuclear Criticality
. Neutron Transport Equation
. The One—Speed Nuclear Diffusion Equation
. The One—Speed Diffusion Model of a Nuclear Reactor(1)
. The One—Speed Diffusion Model of a Nuclear Reactor(2)
. Multigroup Diffusion Theory

. Perturbation theory

© 0 =N O O = W N

. Nuclear Reactor Kinetics

10. Neutron Spectrum (1) Neutron Slowing Down in Infinite Medium
11. Neutron Spectrum (2) Resonance Absorption

12. Neutron Spectrum (3) Neutron Slowing Down and Diffusion

13. Neutron Spectrum (4) Heteroginious Effect

14. Core Burnup (1) Effect of Fission Products

15. Core Burnup (2) Burnup Calculation, Reactivity Control, Reactivity Feedback
71091

Global Nuclear Security (/'m—/ Vg% aU7 1) S G BB AR B (FEE R 2E)
2016 Autumn Semester (Even Year) (2-0-0) SV AT U (B ARGERHER)

(OAssoc. Prof. Hiroshi SAGARA, Prof. Masaki SAITO, Prof. Hideo NAGASAKA, Prof. Akira OMOTO,
part—time lecturer (undecided)

Severe accidents of nuclear systems by natural disasters, nuclear terrorism and proliferation of nuclear
weapon devices by nations are the global threats to human beings. This subject aims the understandings of
fundamentals of nuclear safety, nuclear security and non—proliferation (3S) and their overlook, nuclear safety
by the explanation of the past severe accidents, nuclear security by the explanation of security measures of
physical protection and others technically and institutionally, and non—proliferation by the expiation of
safeguards and proliferation resistance from both scientific-technical aspects and institutional-diplomatic
aspects. The lecture is provided by multiple lectures specialized to each field of 3S.

1. Nuclear Accident Case Study(1)TMI-2

2. Nuclear Accident Case Study(2)Chernobyl-4

3. Nuclear Accident Case Study(3)Fukushima Daiichi —Safety culture and improvement of resilience—

4. Nuclear Accident Case Study(4)Fukushima Daiichi —Safety culture and improvement of resilience-

5. Nuclear Accident Case Study(5)Fukushima Daiichi unit 2 ~Macroscopic Evaluation of the Short Term

Accident during the Accident Progression—



6. Nuclear Accident Case Study(6)Fukushima Daiichi unit 2 —Detail thermal-hydraulics Evaluation of the

Short Term Accident during the Accident Progression —

7. Nuclear Accident Case Study(7)Fukushima Daiichi unit 2 —Analysis of Radiation Monitoring Data of the

Short Term Accident —

8. Nuclear Non—proliferation(1) International Status and Legal Framework

9. Nuclear Non—proliferation(2) Safeguards

10. Nuclear Non—proliferation(3) Material Control and Accountancy

11. Nuclear Non—proliferation(4) Japan’s Efforts

12. Nuclear Security(1) Design and Evaluation of Physical Protection System

13. Nuclear Security(2) Design and Evaluation of Physical Protection System

14. Nuclear Security(3) Nuclear Safety and Security Culture

15. Proliferation Resistance of Nuclear Energy System
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BRFHET OT7D1EE1EE (Nuclear Power and the Asian Social Situation)
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BRF NI I % (Nuclear Chemical Engineering)
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(International Internship in Nuclear Engineering I —VII)
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71101~71108
International Internship in Nuclear Engineering I -V
Spring Semester: 1 -IV, Autumn Semester: V-Vl (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 | 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 —1V)

Spring Semester : I — I, Autumn Semester : I —1IV
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BRFEIEHEY TS5 —% — (Research Literacy related to Nuclear Engineering 1)
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Biological Effects and Medical Application of Radiation (KR kl %)
2016 Autumn semester (Even years) (2—0—0)
Assoc. Prof. Yoshihisa MATSUMOTO
To understand the biological effects of radiation and principles of its use in cancer treatment based on
molecular and cellular biology and physical/chemical properties of radiation and radioactive substance. 1.
Physics and Chemistry of Radiation Absorption
2. Basics of Cellular and Molecular Biology
. DNA Strand Breaks and Chromosome Aberrations
. Cell Survival Curves
. Repair of Radiation Damage and the Dose—Rate Effect
. Radiosensitivity and Cell Age in the Mitotic Cycle
. Cell Cycle Checkpoint and Apoptosis
. Oxygen Effect and Reoxygenation
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. Linear Energy Transfer and Relative Biological Effectiveness



10. Acute Effects of Total-Body Irradiation
11. Radiation Carcinogenesis
12. Hereditary Effects of Radiation, Effects of Radiation on the Embryos and Fetus
13. Doses and Risks in Diagnostic Radiology, Radiation Protection
14. Time, Dose and Fractionation in Radiotherapy, Alternative Radiation Modalities
15. Topics in Recent Research
Intermediate test will be done around 7 th or 8 th class.
71129
RFZHIZERSFIIFERENE XX A (Specific Interdisciplinary Subject in Nuclear Engineering A)
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R LEEZT,
Rl 2 L ELTT D,
Specific Interdisciplinary Subject in Nuclear Engineering A
Spring Semester (0—2-0)
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.
71130
RFZHIZRSFHIFEBRENE XX/ B (Specific Interdisciplinary Subject in Nuclear Engineering B)
%W 0—2—0 /NE fi BdR
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Specific Interdisciplinary Subject in Nuclear Engineering B
Autumn Semester (0-2-0)
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.
31
Nuclear Dojo 1(¥/1i& %5 —)
Autumn Semester (1—0—0)



O Assoc. Prof. Chi Young HAN, Prof. Masaki SAITO, Prof. Hideo NAGASAKA, Prof. Tomihiro
TANIGUCHLI, Prof. Akira OMOTO, part—time lecturer (pending)

A wide range of lectures including social aspects as well as nuclear technology and policy will be given, based

on various experiences of the lecturers, to have students understand the overall of nuclear research,

development, and use, and to encourage them to grow up global leaders doing active work in the

international society. Students should develop the ability of deep understanding and active communication

through discussing with the lecturers.

71132
Measurement of Environmental Radiation BRESHUNFRFHAIZ +— /L RD —27) 3¢ P a7 B R B (H AR
Autumn Semester , Intensive Course in Spring Vacation (1—0—1) SCVE BN B (J55E

OProf. Masayuki IGASHIRA, Prof. Yoshiyuki OGURI, Prof. Satoshi CHIBA, Assoc. Prof. Yoshihisa
MATSUMOTO, Assoc. Prof. Hiroshi SAGARA, Assoc. Prof. Chi Young HAN

Fieldwork will be conducted in which multiple types of radiation detectors are used to measure
environmental radiation levels on the earth and in the air in Fukushima Prefecture, to give hands—on
experience measuring environmental radiation damage caused by large—scale nuclear accidents.
Additionally, samples of fallen leaves and other environmental samples will be retrieved, and from them,
isotope identification will be conducted, and the spatial distribution of isotope dispersal will be measured.
Additionally, students will have their levels of exposure measured with a whole-body counter.

1) Courses will be conducted on the unique characteristics and usage of various types of radiation

detectors, prior to the practical fieldwork.

2) Courses will be conducted on the general ideas of the fieldwork.

3) A 3—night, 4—day trip to conduct fieldwork will be held.

4) Isotope identification will be conducted from retrieved samples of leaves and other samples and a

spatial distribution of isotope density will be measured.

5) Students will experience having their whole—body dose measured with a whole—body counters.
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English in a Global World (7 o— LAt SUCEITH555E)
Autumn Semester (1—0—0)
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OProf. Masayuki IGASHIRA, part-time lecturer (undecided)

This half-semester course highlights features of English. Students will take a opportunity to have an
in-depth communication through the following practical exercises (1) English out of Japanese high school
lesson (2) English expression of agreement (3) Features of English. This should help prepare them to
discuss some problems with foreigners.

1st class: What is globalization ?

2nd class: Universality and limitation of English

3rd class: “ Problems in business society

4th class: Expansion and globalization in the frontier of capitalism.

5th class: Trend of international students

6th class: Struggle for resources

7th class: Presentations and discussions of student’s essay about globalization
11134
International Relations of Nuclear Technology (5 - /1 EBEBEtR
Autumn semester (1—0—0)
(OProf. Tomihiro TANIGUCHI, Prof. Akira OMOTO

In the world of advent of globalization and simultaneous uprise of technological innovation and

nationalism, the lecture is intended for students to understand nuclear technology comprehensively in the
global big picture providing multi—dimensional and trans—disciplinary perspectives ranging from politics,
economics, society and culture, since nuclear technology is intrinsically multi—faceted and international in
nature. The course includes case studies to nurture practical capacity to deal with globally accepted norms
and regimes and to work with international organizations. The courseware and discussion is expected to
lead to creation of a newly defined broad thematic area that would be called “international relations of

nuclear technology

. Overview of the International relations of nuclear technology

. Nuclear technology and international politics

. Global governance and international regimes for nuclear technology
. International regimes of nuclear safety and security

. Historical insights and current issues of international organizations in nuclear area

S O A~ W N

. International collaborations and Trends in the world market in nuclear areas

7. Challenges faced by new entrant and emerging countries in developing nuclear power
71135
Nuclear Engineering Volunteer Activities | S+t LRI T4 7 IHENE —)

Spring Semester (0—0—1) ST B AT AR B (B AR
OProf. Masayuki IGASHIRA, Assoc. Prof. Chi Young HAN SV JEARBAEJE (J55E

In response to the needs of society, contributions to society will be made through volunteer service.
Additionally, through the skills used in these volunteer activities, such as communication abilities, students
will forge deeper personal identities as members of society and as graduate students of nuclear engineering.

1) Explanation concerning the objectives of the class and volunteer service.

2) A total of more than 4 days of volunteer service will be conducted.
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Nuclear Engineering Volunteer Activities Il U+ LRI T4 T IEENE )

Autumn Semester (0—0—1) SV A U (B AR
OProf. Masayuki IGASHIRA, Assoc. Prof. Chi Young HAN SV BB S (R5E

In response to the needs of society, contributions to society will be made through volunteer service.
Additionally, through the skills used in these volunteer activities, such as communication abilities, students
will forge deeper personal identities as members of society and as graduate students of nuclear engineering.

1) Explanation concerning the objectives of the class and volunteer service.

2) A total of more than 4 days of volunteer service will be conducted.
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Radiation Physics (i #riEE)

2016 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, application of the radiation, and radiation transport simulation.
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. Underlying quantum physics and special theory of relativity will be
introduced for students not familiar with them.

1. Introduction to radiation physics

. Particle and wave duality
. Basics of wave mechanics and Shroedinger equation

. Numerical solution of Schroedinger equation

. Fermi’s golden rule for transition probabilities

2
3
4
5. Quantum mechanics with Dirac’s symbol
6
7. Basics of special theory of relativity 1

8

. Basics of special theory of relativity 2



9. Interaction of charged particles with matter

10. Interaction of photons with matter

11. Interaction of neutrons with matter

12. Radioactive decay

13. Nuclear fission

14. Radiation transport simulation

15. Medical application of radiation
71138
Nuclear Engineering Research Skills 157 L 2MfF5E AT L —)

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 IIUf /£ LMF2EAFLEE )
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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BRFHDRELMH L4 (Safety and Regional Symbiosis for Nuclear Energy)
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Nuclear Dojo 2 (51 J1EH5 — K VH B R B (DERERHRR)
2016 Spring Semester(Even Year) (1—0—0) TG AT B (B ARGEBHRR)

OProf. Masaki SAITO, part-time lecturer (undecided)

» <«

In 21% Century, we have many Global Critical Issues such as “Energy Security”, “Global Environmental
Security”, “Water/Food Security”, “Natural Resource Security”, “Life/Medical Security”, “Information
Security”, “Nuclear Security”, etc. In this class, students discuss together with lecturers how we should
manage these global critical issues based on scientifically/technologically and/or socially/politically.
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11142
Nuclear Dojo 3 (-t /1E5H =
Autumn Semester (1—0—0)
OProf. Akira OMOTO, part—time lecturer (undecided)

Modern society, while taking advantage of the benefit of the advent of science and technology including
nuclear energy, need to assess, understand and govern the risks arising from their use. The lectures and
discussions in Dojo—3 are by faculty members and lecturers from outside in the specific area and cover such
topical areas as risk management strategy, disaster management, management of cyber security, insurance,
management of financial risks and risk communication
1.Outline of risk management and risk communication
2.Cyber risk management
3.Management of health risks from nuclear accidents
4.Risk management of natural hazards
5.Finacial risk management
6.Management of transportation risks
7.Risk communication
71143
Simulation of Severe Nuclear Accidents (57 }FiEftsis =l —ay)

Spring Semester (1—1—0)
OProf. Hideo NAGASAKA, Assoc. Prof. Hiroshige KIKURA

The lectures provide the overview of the severe accident phenomena that threaten the integrity of the
reactor containment vessel. An overview of the severe accident analysis results and the evaluation results of
Fukushima accidents progression will be also learned. In the tasks in nuclear reactor severe accident
simulation, the simulation training of BWR transients, design basis accidents and severe accidents will be done.
11144
Environmental Dynamics of Radioactive Nuclides (HiciiEd/ e sabsdEnke



Autumn Semester (1—1—0)
(OAssoc. Prof. Chi Young HAN, Prof. Kenji TAKESHITA, Assoc. Prof. Yoshihisa MATSUMOTO, part-time
lecturer (undecided)

Numerical simulation of the environmental dispersion of radioactive materials released from a virtual
nuclear accident and evaluation of the public exposure will be performed, by using the WSPEEDI-II system,
to have students predict the environmental dispersion and radiological consequence by nuclear accidents.

1. Nuclear Accidents and Radionuclide Release
. Biological Effects of Radionuclides
. Atmospheric Dispersion Models
. Water Environmental Dynamics
. WSPEEDI-II Use and Input (1)
. WSPEEDI-II Use and Input (2)
. WSPEEDI-II Exercise (1)
. WSPEEDI-II Exercise (2)
. WSPEEDI-II Exercise (3)
10. WSPEEDI-II Exercise (4)
11. WSPEEDI-II Exercise (5)
12. WSPEEDI-II Exercise (6)
13. WSPEEDI-II Exercise (7)
14. WSPEEDI-II Exercise (8)

© O =N O O =~ W N

15. Presentations of Exercises

71145
French Language and Culture (757 RFELT7 T AAL) SV AT B (H ASRERAGE)
2016 Spring Semester(Even Year) (1—0—0) SV SR EAE B (SRR

OProf. Masaki SAITO, part-time lecturer (undecided)

This course highlights learning basic French language, including a wide range of latest actuality of
France such as life style, art, gastronomy and the films.
The students are expected to deepen the interest in French culture and to acquire the approach to the
different culture.
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71146
International Political Economy and Energy Strategy ([EIFSEIAHREHE T R/LXF—HEIK)
Spring Semester (1—0—0)
OProf. Tomihiro TANIGUCHI, Tsutomu TOICHI (part—time lecturer)

Students are expected to deepen and broaden their knowledge and understanding of Japan’s Energy
Strategy regarding fossil energy, nuclear power, renewable energy and energy efficiency from a broad
perspective of international political-economy, geopolitics and energy security. Lectures by the U-ATOM

professors and eminent external experts are planned combining intensive debates with them.



1. International political-economy as an academic subject and gaps with the reality of the world today

2. International political-economy and geopolitics transformed by globalization and technological

innovation process

3. Changes in international political-economic and energy map and new viewpoints for analysis and

evaluation

4. International political-economy and international energy strategies

5. Past, present and future of the world energy market-I

6. Past, present and future of the world energy market—II

7. Japan’s energy strategy and nuclear energy policy
ni41
Basic International Law and Diplomacy [}k IS 2R)
Autumn Semester (1—0—0)
OProf. Masaki SAITO, part-time lecturer (undecided)

X T AR L (SRR BARH)
X P i Ay B FE (B ANRE BA )

To minimize risks of atomic energy such as severe accidents, terrorism and use for weapons of mass

destruction, high level international cooperation is indispensable for strict and effective control. Here is

clear role of international law. We also consider on role of diplomacy.

1.

Concept of international law

. Legal nature of international law
. General nature of international law

2
3
4.
5
6
7

Relations between international law and domestic law

. Status of states in international law
. International responsibility of states

. Diplomacy
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2B 2D,
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7. A2
71148

Asian History and People (77 & Rjf)
Autumn Semester (1—0—0)
OAssoc. Prof. Hiroaki TSUTSUI, part-time lecturer (undecided)

2015 No Lecture



This subject aims to introduce Asian History and People. This lecture also covers Art and Culture, Modern

History, Problem for Economic Development, and Joining the Family of Nations of Asian countries.

1. Thailand
2. Malaysia
3. Indonesia
4. China
5. Vietnam
6. Korea

7. Summary and Discussion
71149
Nuclear Reactor Physics Laboratory (J5 -7 #HE 325%)
Autumn Semester (0—0—2)
Academic Adviser

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, in Kyoto
University Research Reactor Institute(KURRI). During the experiments, students also perform the
operation and maintenance in the facility to deepen the understanding of safety management in nuclear
facilities.

The experiments for the laboratory are performed at KUCA in KURRI. The major topics are:

1. Criticality approach

2. Control rod calibration

3. Neutron flux distribution measurement.

71150

Ethics in Engineering (1l O fi#t)

2016 Autumn Semester (Even Year) (1—0—0)

O Chair, part—time lecturer (undecided)

71151

Socially Responsible Behavior (tt &=/ &2 HF7-917Eh)
2016 Autumn Semester (Even Year) (1—0—0)

O Prof. Masayuki IGASHIRA, part—time lecturer (undecided)

11152
Nuclear Security Training (Bit=V7(3%#) 56 P JE A i (A S5 B )
Spring Semester(Odd Year) (1-1-0) 36 G R 2 B AR T (BB )

(OAssoc. Prof. Hiroshi SAGARA, Prof. Masaki SAITO, Masahide KATAYAMA (part—time lecturer), Yosuke
NAOI (part—time lecturer), Hironobu NAKAMURA (part—time lecturer)
A threat of nuclear terrorism is one of the concerns utilizing nuclear materials and radioactive materials
and the establishment of effective measures to prevent and neutralize the threat is required. In this lecture,
the fundamental of nuclear security, nuclear materials and radioactive materials, design of physical

protection systems, its fundamental physics, and international regulatory frameworks are covered.

1. Fundamentals of Nuclear Security, International status on Nuclear Security and Legal
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Framework

. Nuclear Materials and Radioactive Materials
. Structure material resistance against shock-wave (hydro—dynamics simulation)(1)
. Structure material resistance against shock-wave (hydro—dynamics simulation)(2)

. Structure material resistance against shock-wave (hydro—dynamics simulation)(3)
. Structure material resistance against shock-wave (hydro—dynamics simulation)(4)
. Structure material resistance against shock-wave (hydro—dynamics simulation)(5)
. Structure material resistance against shock-wave (hydro—dynamics simulation)(6)
. Design and Evaluation Process of Physical Protection System(PPS)

. Demonstration of PPS at PP Training Field (Exercise at JAEA)

. Demonstration of PPS at PP Training Field (Exercise at JAEA)

. Demonstration of PPS at PP Training Field (Exercise at JAEA)

. Demonstration of PPS at PP Training Field (Exercise at JAEA)

. Facility Visit, Tokai Nuclear Fuel Cycle Laboratories(Exercise at JAEA)

15.

Facility Visit, Tokai Nuclear Fuel Cycle Laboratories(Exercise at JAEA)
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71153
Nuclear Dojo 4Ufi 1 /1iE%5 1) TR S (H ARGEBAGE)

Spring semester (Odd Year) (1—0—0) SV B A B (SR B



O Prof. Masaki SAITO, Shohei KUJI (part—time lecturer), Isao ITABASHI (part—time lecturer)

In Japan, we had the very serious natural disaster and the severe accident of nuclear power plant. The
emergent responses by the central and local governments to them were not enough. In this class, students
discuss about Emergent Responses and Crisis Managements together with lecturers from departments of
police and fire fighting, marine safety agent, etc.
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71154

Basics of Philosophy(# A i) % P PRI B B (H SRR BA 3
Spring Semester (Odd Year) (1—0—0) 36 G R 2 B AR B (DEEERR EE)

OProf. Masaki SAITO, Shoji NAGATAKI (part—time lecturer)

Generally speaking, every philosophical question has no absolute answer. However seemingly cogent, it
is always tentative and open to further questioning. This situation is not to be deployed, because it means
we can restart a new question from the place where we have reached. This kind of radicalism is characteristic
of a philosophical way of thinking. In this sense, “philosophy” does not mean one discipline among many,
but a studious attitude common for every science. We will talk about some typical topics of contemporary
philosophy in this class. You can find many polemical issues in them. We hope you can get a radical way of
thinking through those topics.

1. Introduction
. Epistemology 1: scientific recognition and philosophy

. Epistemology 2: realism vs anti-realism

2

3

4. Philosophy of mind 1: other’s mind

5. Philosophy of mind 2: philosophy of mind reading

6. Philosophy of justice 1: the limitation of utilirarianism
7

. Philosophy of justice 2: consideration for the social vulnerability
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71155
Basics of Culture and Civilization(Zft - 32 &6 KLmtk) SV AR (B ARRERHRE)
Spring Semester (Odd Year) (1—0—0) SV B AT B R (DCREBRE)

(OProf. Masaki SAITO, Kiyotaka AKASAKA (part-time lecturer), Naoko OKUBO (part-time lecturer),

Mihoko HIRAOKA (part—time lecturer)

In this class, students discuss about basic culture and civilization together with lecturer
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T BEEY 9 T (Radioactive Waste Management and Disposal Engineering)
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ga—nNIVRFHERAS 28—y F(Global Nuclear Internship in Japan)
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71158

Global Nuclear Internship in Foreign Countries 1 (/' o — S)VRFHEEA VX —0 2 v 78
—)

Spring semester (0—2—0)
Academic Adviser

Based on the basic plan of the doctoral thesis, student learns the related technology and knowledge in the
global Nuclear Internship in Foreign Countries. Student have to make selection and negotiation with the
foreign institute where he stay as an intern to improve ability of the global communication
71159
Global Nuclear Internship in Foreign Countries 2 (/' o — \VETHEEEA V2 —r vy T
=)
Autumn semester (0—2—0)
Academic Adviser

Based on the basic plan of the doctoral thesis, student learns the related technology and knowledge in the
global Nuclear Internship in Foreign Countries. Student have to make selection and negotiation with the
foreign institute where he stay as an intern to improve ability of the global communication.
71160
History of Research, Development and Utilization of Nuclear Energy (5 /1#/F%E - BAZE «
FHOREH) XPGEMEEEE L (SLEERE)
Autumn semester (1-0-0) VG T A7 50 E (B ASTE BAGH)
(OProf. Masaki Saito, part—time lecturer (undecided)

In this class, students learn the history of nuclear research, development, and utilization. Students
should develop the ability of deep understanding and active communication through discussing with the
lecturers.
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S - BEHEREHAISEER (Thermal-Hydraulics and Radiation—-Measurement Laboratory)
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BEILIEE - ¥ IT2PEER (Materials Engineering Experiment for Decommissioning)
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BRETITY - Ny H T FIH¥EE (Experiments for Nuclear Fuel Debris and Back—end Fuel Cycle)
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SETTHOOTY FIEEE (Experiment on Severe Accident Engineering)
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BRFFEIEREBEIY (Nuclear Decommissioning Engineering)
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RFIPEIEIEE T 245133 (Special Lecture on Nuclear Facility Decommissioning)
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[RFIRBEIIEE A 42—y TE— (Internship in Nuclear Reactor Decommissioning 1)
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RFIPEIEEBEAS 42—y TEZ (nternship in Nuclear Reactor Decommissioning 1)
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RFPEILIEE A VA2 —> Yy TE= (Internship in Nuclear Reactor Decommissioning III)
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RFPEILIEE A 2 —2 Yy TEM (Internship in Nuclear Reactor Decommissioning IV)
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Spring semester (1—0—0)
O Prof. Masaki SAITO, Mariko Nishizawa (part—time lecturer)
introduction

1. What is risk communication
Risk perception, risk policy
Media bias

2
3
4. Risk literacy, media literacy, visual literacy
5. Risk communication in science

6. Risk communication in companies

7

. How to conduct effective risk communication
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Spring semester (1—0—0)
O Prof. Masaki SAITO, Mariko Nishizawa (part—time lecturer)
advanced
1. Risk dialogues and participatory methods in Europe
Why risk debates intensify: Cases from EMF and wind power

Dialogues in Fukushima: Case 1

2

3

4. Dialogues in Fukushima: Case 2

5. Risk communication and “stick-in” culture

6. Risk dialogues in progress: Case at nuclear sites 1
7

. Risk dialogues in progress: Case at nuclear sites 2
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(Nuclear Engineering Off-Campus Project I-1I)
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RF IR RER (Experiments for Reactor Physics)
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(Seminar in Nuclear Engineering 1 —1IV)
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Seminar in Nuclear Engineering I-IV
Master’s Course Spring Semester : 1, II, Autumn Semester : II, 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.



