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Introduction to the Finite Element Method
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The finite element method (FEM) is considered as the
most powerful and versatile tool in analyzing various en-
gineering problems. This course introduces mathematical
backgrounds and numerical techniques associated with
the FEM. Class contents include the approximation theo-
ry, variational principle, Rayleigh-Ritz method, discretiza-
tion technique with various shape functions and numer-
ical integration techniques. Major application fields may
vary with instructors, but special emphases are usually
placed on topics related to the solid mechanics and
structural analysis.
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Seminar 3
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Invitation of experts in electrical engineering.
Discussion with experts to acquire recently approaches
and special technique.
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Engineering English Communications
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The present new course is developed for graduate
students to improve reading as well as writing articles in
English in the field of science and engineering. With rep-
resentative articles selected in science and engineering,
not only their structural composition but also their pur-
poses and theoretical background will be extensively ex-
plored in grasping the full understanding of articles. For
improving writing skill of articles, the each part of theo-
ry, experimental methods, results and discussion, and
conclusion of selected articles will be critically analyzed.
All students attending this course are required to prac-
tice writing samples articles as assignment in the field of
research which student belonged to.
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Technical English Writing for Engineers
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The present new course is developed for graduate
students to improve writing skills as well as reading ar-
ticles in English in the field of science and engineering.
With representative articles selected in science and en-
gineering, their structure,objective, and theoretical back-
ground of articles will be extensively explored in grasp-
ing the full understanding of articles. For improving writ-
ing skill of articles, each part of theory, experimental
methods, results and discussion, and conclusion of se-
lected articles will be critically analyzed. All students at-
tending this course are required to practice writing sam-
ples articles as assignment in the field of research which
each student belongs to.
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Seminar in Energy Issues
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This seminar covers systematic study of present state
and prospect of energy technology, development, pro-
duction, consumption as well as energy policy. Nuclear
energy as well as traditional energy sources such as oil,
gas and coal are studied. Also, discussion sessions about
comparison with advanced countries and characteristics
of our future energy mix with energy experts are
provided.

450501 m7|2AEXEBEHE 3-3-0

Fundamental Waste Disposal Engineering

in Underground Rock Mass
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Underground waste disposal is considered as one of
the candidate solutions for the disposal of radio active
and toxic industrial waste, because underground environ-
ment can be possibly isolated from other environmental
systems.Studies on the underground disposal of radio ac-
tive waste have been carried out for the past 20 years
or more, and the technologies are already in use for the
low- or medium level radio waste disposal. This course
deals with the different problems and solutions to be
considered for the underground radio active waste
disposal. Especially long-term stability of the under-
ground storage facilities and hydro-environmental issues
are thoroughly discussed. The key topics of the course
include (1) location of repositories, (2) design of re-
positories, (3) construction, (4) performance assessment,
(5) disposal of radio active waste, (6) quality assurance,
(7) instrumentation and monitoring, etc.
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Advanced Energy and Energy Technology
Economics
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This course discusses advanced topics of the econom-
ic/environmental characteristics and the economic theo-
ries on energy and energy technology. Specific topics
will include the exhaustion of energy resources, external-
ity aspects of energy goods and technologies, and gov-
ernmental intervention.
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Topics in Seismic Prospecting
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This course studies reflection and refraction methods of
seismic prospecting techniques. It covers land/marine
surveys, data property, medium parameter and data
processing techniques of various source-receiver arrays.
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459.504 HURIZA|AEIZSE 3-3-0
Nuclear Systems Engineering
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This course covers the nuclear systems thermal hy-
draulic characteristics, reactor heat generation, thermody-
namics of flows, thermal analysis of fuel elements, sin-
gle- and two- phase thermal hydraulics, analysis of sin-
gle and multiple heated channels and flow loop, porous
media and subchannel analyses of multiple interacting
heated channels, distributed parameter analysis of fuel
assemblies, and uncertainties in reactor thermal analysis.
Students are individually expected to solve the problem
sets, hand in the solution, and present their results in
the class in the interest of general discussion. Each of
the students is to take turns in leading the discussion.
The term project has to do with transient analysis of
single heated channel. There are four candidate models
to be worked on: the sectionalized compressible flow,
momentum integral, single mass velocity, and channel
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integral models. For each model, the students are re-
quired to report on the differential equation, finite differ-
ence equation, and results. The cases to be analyzed in-
clude the heat flux increase and inlet pressure decrease
transients for the pressurized water reactor (PWR) and
boiling water reactor (BWR). Presentation will be graded
based on its technical contents, oral presentation skills in
English, questions and answers, and timing.
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Nuclear Systems Simulation
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The reactor system is described with reference to the
Optimized Power Reactor 1000 MWe (OPR1000) and the
Advanced Power Reactor 1400 MWe (APR1400) nuclear
plants. Their Standard Safety Analysis Reports (SSARS)
are reviewed to examine the thermal and hydraulic sys-
tem behavior spanning from an abnormal condition to a
severe accident condition. The multidimensional thermal
hydraulic system analysis code MARS and the severe ac-
cident analysis code MAAP are utilized to examine the
transient thermal and hydraulics and core heatup and
melt progression in the primary system after a compo-
nent malfunction or an operator error. The results are to
be compared against the licensing calculation reported in
SSARs. Students are alsoto participate in the
Organization for Economic Cooperation and Development
(OECD) Nuclear Energy Agency (NEA) sponsored Three
Mile Island Unit 2 (TMI-2) benchmark exercise in which
the initial thermal hydraulics and late phase severe acci-
dent behavior are to be studied in terms of the system
pressure and temperature, water level, hydrogen gen-
eration, core material relocation and the long term cool-
ing by improving relevant calculational models and per-
forming a spectrum of parametric studies.
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459.600 MOJIAZSEZL 3-3-0
Topics in Petroleum and Gas Engineering
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Petroleum engineering covers a broad range from ex-
ploration, drilling, reserve evaluation, well completion,
production, reservoir management, economic analysis,
and so on. The class covers topics on oil and gas ex-
ploration, method and characteristics of well completion.
type and applications of well logging, onshore and off-
shore drilling, production facilities, reservoir management,
and project evaluation for oil and gas developments.
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Energy System Reliability Analysis
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This course covers methods of reliability analysis for
nuclear power plant systems. It deals with the basic
concept of probability and reliability, along with the
structure and the analysis of fault tree. The course also
studies the application of Monte-Carlo method to reli-
ability analysis.
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Environmental Surface Chemistry
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This course examines physio-chemical phenomena at
particle surfaces and surface phenomena of solid-gas,
solid-liquid, liquid-gas and liquid-liquid. Specific topics will
include surface tension, contact angle, adsorption, and
electrical double layers.
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Topics in Energy System Materials
Engineering
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Chemical aspects of nuclear materials engineering are
studied in this course. Analysis methods for the safety
and life of nuclear energy systems are treated. Analysis
of applied load, required properties and microstructural
characteristics of structural materials are studied.
Microstructure and dislocation behaviors of important nu-
clear materials are examined. Effect of high energy irra-
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diation on nuclear materials are analyzed in three parts;
1) extremely low temperature for fusion, 2) medium
temperature fission, and 3) high temperature for actinide
transmutation and fusion systems. Assessment of the
major materials problems at nuclear power plant is made
by case study.
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Monte Carlo Methods
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This course discusses the Monte Carlo methods in the
statistical analysis of the neutron transport equation.
Specific topics will include basic rules of the Monte Carlo
methods, calculation of neutron flux and flow, along with
the behavior analysis of gamma-ray and neutron.
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Advanced Principles of Environmental
Management
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This course introduces major themes and framework
of environmental management. It deals with clean pro-
duction technology, life-cycle responsibility, industrial
ecology and life-cycle Assessment. The course also dis-
cusses current policies such as ISO 14000 series and en-
vironmental impact assessment.
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Energy Development System
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This course focuses on development of fuel energy
such as petroleum, coal and natural gas, and mineral
resources. Students will learn about present status of
technical achievement and prosect of future availability
of the energy and resources. Class consists of lectures
by professor and presentation with discussion by
students.
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Geophysical Data Processing
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This course focuses on the analysis of geophysical da-
ta processing. It deals with various prospecting data

r

types and calculation methods for inversion and
modelling.
459.523 ngetMdest 3-2-2

Advanced Rock Mechanics
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This course deals with advanced theories and experi-
ments of general rock mechanics. It studies rock classi-
fication, rock strength, and failure criteria. The course al-
so examines the in-situ stress, weak plane, and de-
formation in rock mass.
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Remote Sensing for Energy Resources
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The main purpose is to provide the attendants a good
opportunity to understand the fundamentals of remote
sensing and air photo exploration for energy resources
depending on the different types of geographical and
geological characteristics. It consists of the principles of
remote sensing, imaging analysis methods, application of
multi-spectral imaging, thermal imaging, and SAR into
the exploration of energy resources and geo-

morphological application.
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Topics in Electrical Prospecting
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This course deals with an indepth study of the geo-
physical prospecting theory. It focuses on the electrical
prospecting theory, interpretation methods, data process-

ing, and the inversion theory.
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450621 SBATSEEL 330

Topics in Applied Geochemistry
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This course focuses on the theories and applications
of radioactive and stable isotopes geochemistry. It cov-
ers also advanced theories, techniques and applications
of rock-soil- drainage-vegetation-gas geochemistry, geo-
chemical logging tool andexploration geochemistry.
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This course addresses stochastlc and geostatistic anal-
ysis methods to produce effectively underground
hydrocarbon. It also covers the applicability of the analy-
sis methods and of the field examples.
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Well Testing
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This course discusses advanced well testing theories
related to the productionof petroleum or natural gas. It
covers reservoir engineering, well testing, EOR and pro-

duction estimation methods.
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Numerical Analysis in Geophysics
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This course studies various techniques for numerical
data processing. It covers finite element method and fi-
nite different method. The course also deals with the
calculation of synthetic seismograms of 1D and 2D
models.
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Rock Slope Engineering
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This course deals with rock slope engineering. It fo-
cuses on basic mechanics of rock slope failure, geo-
logical data collection, and effective evaluation of rock
slope discontinuities. The course also addresses shear
strength on rock joints and groundwater flow.
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Rock Block Behavior Analysis
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This lecture introduces a rigid block analysis based on
Block theory and other methods for analyzing dynamic
behavior and deformation of rock blocks. Block theory is
useful for the analysis of rock block stability around tun-
nels and slopes. The advantage of Block theory is on its
easy and quick application. Displacement of deformable
blocks can be analyzed by using Discontinuous
Deformation Analysis (DDA) and Manifold Method.
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Rock Stress Analysis
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In order to design, construct and maintain under-
ground structures such as tunnels and caverns, the mag-
nitude and orientation of in-situ stress should be accu-
rately evaluated. This course deals with the estimation
of the in-situ stress and its measurement methods such
as hydraulic, relief, jacking, and strain recovery methods.
The theoretical backgrounds and field data are used to
understand the different methods of measurement.

459.628
Geohazards Assessment
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This course examines major geohazards such as land-
slide and subsidence in terms of causes, behaviors, and
remedial measures. It also deals with fundemental tech-
niques for site investigation planning, comprehensive
monitoring and analysis, as well as GIS application.
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This course studies basic principles of environmental
geochemistry, regional environmental geochemical map-
ping, geochemical analytical methods, dispersion and mi-
gration of potentially toxic elements in rock-soil-crop sys-
tem, geochemistry of natural water quality, agricultural
geochemistry and case studies, and holistic approach be-
tween geochemical environment and geoepidemiology of
plants-animals-humans.

459.630 sdEelsd  3-3-0

Separation Process in Waste

Minimization
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This course studies advanced engineering principles re-
lated to the separation, recycling, and reduction of mu-
nicipal solid waste. Specific topics will include the recov-
ery of materials, thermal and biological transformation
processes.

459.631 HZHAMED S 3-3-0
Clean Coal Technology
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Coal is an extremely important fuel and will remain
so. However, buring coal, such as power generation
gives rise to a variety of wastes which must be
controlled. So-called "clean coal technologies are a varie-
ty of technologies in response to environmental con-
cerns, including that of global warming due to carbon
dioxide releases to the atmosphere. In this course, new
emerging clean coal technologies along with already de-
veloped technologies are introduced.

. Of[L{2| | A&3 51 (Dept. of Energy System Engineering)

459.720 HABAHAZES  3-3-0

Econometric Analysis of Industry and
Technology

2 U=0M= AFEHEM7|E(Econometrics)S ARESHOY
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This class discusses advanced econometrics to analyze
decision-making process of industry such as choice of
technology, energy and material, and distribution of la-
bor and capital. Time-series analysis techniques such as
Co-intergration, Error Correction Mode, ARCH and VAR
are discussed to analyze economy-wide aspects. Also,
flexible functional forms and dynamic optimization techni-
ques are added for industry’s decision-making echanism.
Rigorous programming practice as well as theoretical dis-

cussions are required.
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459721 | xHzELAEA 330

Advanced Reservoir Simulation
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This course examines thermodynamic analysis methods
for EOR. Specific topics will include thermal methods,
water flooding, and CO2 flooding. The course also ad-
dresses algorithms for reservoir simulation of thermal
recovery.

450722 A722l%MEY 330

Topics in Geophysical Inverse Theory

r
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This course examines basic principles and mathemat-
ical parameters for seismic data processing. It focuses
on inversion method which is based on the adjoint state
of wave equation. This inversion method support to find

efficiently the properties of subsurface.

459.723 I2AEAE 3-2-2
Advanced Geostatistics
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This course studies various kriging techniques. It cov-
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ers optimization techniques to minimize uncertainty by
the integration of available data.

459.724 dmsstEZ 3-3-0

Topics in Engineering Blasting
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Th|s course deals with basic theories for design and
application of blasting patterns, and the influence esti-
mation of vibrations and noises. It covers blasting prod-
ucts and basic blasting techniques. The course also ad-
dresses bench blasting, trench blasting, blasting for tun-
nel excavation, and controlled blasting.

459,725 okMmn| st 3-3-0
Fracture Mechanics of Rocks and Other
Brittle Materials
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This course deals with the mechanics of fracturing in
rocks and other brittle materials. Specific topics will in-
clude the continuum and fracture mechanics theory, nu-
merical methods for stress intensity factors and crack
growth. The course also examines rock fracture, mi-
cro-mechanical models for rock deformation and failure
under compression.

459.726 HAEKAIEZ 3-3-0

Topics in Electromagnetic Prospecting
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In this lecture, you learn about the theorles of dif-
fusion equation of electromagnetic waves from Maxwell
equation with quasi-static assumption. From those theo-
ries, you will expand the knowledge for the other pro-
specting methods like CSEM, VLF, MT/AMT,
CSMT/CSAMT, etc. With various models such as one-di-
mensional layer models and two-dimensional direction
models, you can calculate theoretical solutions, and un-
derstand the properties of wave propagation. You will
take the interpretation scheme of geophysical data.

_,_
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459.727 Z|PHHHA|AEIOZ  3-3-0

Theory of Geotechnical Information Systems

AU EO| CHee =23t g% M2 BME 0|0 T2
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This course studies various management methods for
geotechnical data. It covers the GIS algorithm and its
case studies.

450728 MSBS4ASHA 3-30

Numerical Analysis in Petroleum
Engineering

2240 Mitt AMFZH2E floiMe Chad O £01M
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For an efficient management of oil production and the
reservoir, it is critical to predict multi-phase flow in po-
rous media. Due to the rapid development of simulation
techniques, we need to give a lecture not only on tradi-
tional finite difference methods but also on streamline
simulation, ensemble Kalman filter, optimization techni-
ques by combining production data.
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ThIS course covers the analysmg and modeling techni-
ques of rock mass discontinuities. It focuses on the geo-
metrical description of discontinuities for the orientation,
frequency and size based on probabilistic approach.
Application cases of the modeling technique in fluid flow
analysis and block stability analysis are also introduced.

450730 | 2720l Balsist B 322

Physicochemical Analysis of Earth Materials
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The main purpose of this class is to study the ad-
vanced theories and methods of physicochemical and op-
tical analysis of earth materials such as solid geo-
chemical specimens of rocks, minerals, soils and
sediments. This class covers sample preparation and de-
composition methods, optical properties and identification
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methods of rocks and minerals by transmitted- and re-
flected-light microscope, the theory and method of EPMA
(electron probe microanalysis) and SEM (scanning elec-
tron microscope) analysis, X-ray diffraction and differ-
ential thermal analysis,X-ray using instrumental analysis
technics such as X-ray fluorescences, and case histories

of physicochemical and optical analysis of earth
materials.
459.731 Cta3d of2e| EbdA| st 3-3-0

Theory of Poroelasticity
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The course consists of the theory of elasticity and its
application to the fluid-saturated porous media. The
course starts with elasticity covering the concepts of
stress, strain, tensor notation, equilibrium equation, con-
stitutive equation and governing equations. Latter part of
this course is devoted to the constitutive equation and
diffusion equation of porous media. Finally, coupled
equation of elasticity and diffusion equation is covered.
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459.732 Herefetsst 3-2-2
Numerical Analysis in Rock Engineering
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The course covers the numerical analysis to be ap-
plied in rock engineering. The course starts with a brief
introduction of various numerical methods such as finite
element method, finite difference method, discrete ele-
ment method and boundary element method. Students
will conduct numerical analysis in rock engineering with
their own choice of numerical method.
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459.560 A2 HEMEA  3-3-0
Analysis of Static Reactor Characteristics
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This course deals with the method needed for the
analysis of the static nuclear reactor characteristics rep-
resented by reactivity, power distribution, and depletion
behavior. Static reactor analysis methods consist of
group constant generation methods and core power dis-
tribution calculation methods.About 2/3 of the classes
cover the principles of group constant generation while
the rest is assigned to the reactor calculation methods.
The major topics regarding group constant generation in-
clude the nuclear data library, integral transport solution
methods, resonance treatment, depletion, and the Bn
criticality method. The core calculation methods involves
the multigroup nodal diffusion equation solution methods
and neutron transport methods. The lecture material will
include related papers as well as the text. Through this
course, students will have gain in-depth understanding of
the methodology for the group constant generation and
core calculation which is essential in reactor physis
analysis.

459.561 28sHZ2EZL 3-3-0
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In this course, the special topics on the rise about the
nuclear physics and the radiation application engineering
will be studied by lectures and seminars. About the nu-
clear physics, the method to measure, produce and eval-
uate the nuclear data, such as neutron capture cross
section, isotope production cross section and nuclear lev-
el structure, will be studied. Also, the theoretical models
and evaluation for the mechanism of nuclear reaction
will be included.

About the field of radiation application engineering,
the measurement of radiation, the application and en-
hancement of radiation research will be included, too.
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This course provides the students who are interested
or participate in fusion-related research with basic knowl-
edge and fundamental physics focused on theoretical ap-
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proach to fusion plasmas. Various physical and techno-
logical conditions required for harnessing fusion energy
are first introduced, and followed by the review of three
major theoretical methods of particle orbit, kinetic, MHD
theories to analyze plasma and fusion systems. These
theoretical approaches are applied to the discussion on
equilibrium and transports of magnetic fusion plasmas to
understand plasma confinement problems in fusion re-
actor development.

459.563

187)0f S&5H A47[RAA(MHD) O
(Kinetic theory)2 £2 oM =712 5t aH
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This course focuses mainly on physical and techno-
logical issues on fusion reactor development based on
theoretical analyses related with stable confinement,
heating, and power sustenance in fusion reactors. The
major topics are plasma waves and instabilities, heating
and current drive, radiation losses, plasma-wall inter-
action, and impurity control, as well as power balance
in magnetic confinement fusion systems. The lecture fi-
nally discusses how the achievable plasma physical pa-
rameters interact with technological constraints to de-
termine the major features of a tokamak fusion reactor.
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459.564 HHABIZSE 3-3-0
Nuclear Transmutation Engineering
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This course deals with mid and low-level radioactive
waste disposal, carrying and storing the high-level waste
such as spent nuclear fuels, and policy/technical prospect
of radioactive waste disposal. For sustainable nuclear en-
ergy utilization, methods for high level waste manage-
ment for both fission and fusion systems will be
examined. Nuclear transmutation, as an alternative op-
tion for communities with high population density will be
discussed with focus on policy, technology and society.
Technical approaches with design cross-cuts will be
studied.
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Nuclear Fuel Engineering
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This course examines the chemical aspects of nuclear
materials engineering. Specific topics will include the
principles of materials process of fission and fusion fuels.

459.566 YAHdSESsH 3-3-0
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This course explores the industrial application of radia-
tions. It focuses on the nuclear instruments and meas-
urements, radiotracer techniques, and radioanalytical
methods. Additionally, the course stuides nuclear bore-
hole geophysics, industrial procedure, radiography, and

radiobiology.
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This course deals with current issues on industrial ap-
plication of plasma, low-temperature plasmas, and the
generation of various types of plasma. It also covers
plasma chemistry and plasma of thermal source, and
processing plasma reactor design with consideration of
the processes.

459.568 A b 3-3-0

B[]
ra

AS

_|O||

Nuclear Electronics
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This course studies the types and the operation of ra-
diation detectors. It also covers the operation/perform-
ance/ specification of amplifier, pre-amplifier, ADC, MCA,
and TAC in the signal processing.

459.569 Z0pd2dst 3-3-0
Gamma-ray Spectroscopy
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This course probes into the origin of the gamma-ray and
X-ray, and their interaction with matters. It also covers
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semiconductor detectors and the detection mechanism.

459.660 HUAZA|AGLEA 3-1-4
Nuclear Systems Design
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As follow-on to the undergraduate Digital Reactor
Design, this project provides the students with an oppor-
tunity to experiment with advanced computer-aided de-
sign (CAD) and computer-aided engineering (CAE) tools
to design in virtual reality a transportable nuclear battery
to be in high demanded by 2020s in remote areas and
potentially offshore. Particular attentions are to be paid
to basic design for a liquid metal cooled fast small re-
actor and the supercritical CO, power conversion system.
This integral reactor system is slated to adopt an ul-
tra-long-life core that requires a special attention to re-
actor physics and materials compatibility. Particular atten-
tions will also be paid to the progressive consideration
of nonproliferation, safety, security, economics, sustain-
ability, and environmental friendliness. Students are ex-
pected to fluently utilize CATIA, CFX and ANSYS to con-
currently engineer the advanced nuclear system.

~

459.661 SH2HA 3-3-0

Power Reactor Design
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(Improved Thermal Design Procedure), SCU (Statistical
Combination of Uncertainties), LBB (Leak Before Break),
ATWS (Anticipated Transient Without Scram) S0 CHalf £
AA17F 2+ 20fof| Cfsf Mot HAle=z 40| ZIMEIC

This course discusses the conceptual design
methodologies. It focuses on ITDP (Improved Thermal
Design Procedure), SCU (Statistical Combination of

Uncertainties), and LBB (Leak Before Break).
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This course deals with current topics of nuclear fusion
engineering and plasma engineering, as well as the
prospect of fusion technologies. It covers the operational
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fundamentals of fusion reactors, industrial plasma sour-
ces, and accelerators through the experiments using var-
ious plasma sources and compact accelerators.

459.663 1Z2Yz2sadst 3-3-0

Advanced Reactor Dynamics
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This course deals with the theories and computer sol-
ution methods needed fot the analysis of the dynamic
behavior of the nuclear reactor. The major topics are
the solution methods for time-dependent neutron dif-
fusion equation, point kinetics equation, thermal feed-
back effects, reactivity coefficients, and analyses of xe-
non transients and reactivity accidents. The student will
understand the physical processes that determine the
dynamic behavior of a reactor, learn the methods for
mathematical formulation and numerical solution of the
dynamics, and analyze the short term and long term
transient behaviors of the reactor using a practical tran-
sient analysis code.

459.664 7t&7|188 3-3-0

Accelerator Engineering
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This course focuses on the basic theory of particle ac-
celeration, Linac, Beatron, Cyclotron, and Synchrotron. It
also deals with the application of accelerators to nuclear
science and engineering.

459.665 LAl FsE 3-3-0
Radiation Protection Engineering
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This course focuses on radiation protection

engineering. Specific topics will include production and
transport of radioactive substances, radiation shielding,
and environmental impacts.
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Topics in Fusion and Plasma Studies 1
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This course provides the introduction of the current is-
sues in fusion and plasma related studies as a special
topic. Various special topics include developments of new
plasma diagnostic techniques and new plasma processing
technologies. It also covers the wide range of numerical
techniques involved in the analysis and design of proc-
essing plasma system.
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Topics in Fusion and Plasma Studies 2
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This course provides the introduction of the current is-
sues in fusion and plasma related studies as a special
topic. Various special topics include fusion related re-
searches, acceleration and quantum engineering. It also
covers the wide range of numerical techniques involved
in the analysis and design of complex systems for fusion
plasmas and energetic particle beams.

459.668 BIAMMAIEZ2|SE 3-3-0

Radiation Biophysics
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The information of radiation effect on human body
gives the base to the radiation protection strategy in ra-
diation industry and the prescription of irradiation in ra-
diation diagnosis/ therapy. This lecture provides the
non-biologist students, whose specialities include radia-
tion protection and radiation engineering on medical pur-
poses, with diverse bioloical effects of radiation as well
as its physical aspects.
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This course deals with the criteria for nuclear fusion
and their realization methods. It also covers single par-
ticle analysis in various types of fusion reactors, as well
as MHD and kinetic theories for high temperature fusion
plasma analysis.
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This course deals with plasma heating mechanism. It
covers the instabilities in plasma, radiation, and plas-
ma-wall interaction. Additionally, the course deals with

the current issues on fusion plasma theories.
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Neutron Transport Theory
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This course introduces neutron physics, analyzing the
time- dependent behavior of neutron with spacious and
velocity distribution in reactors. Specific topics will in-
clude the analysis of simple neutron transport problems,
derivation, general method and analytical solution of

neutron transport equation.
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459.763 J&ZAMR0|2 3-3-0

Fast Breeder Reactor Theory
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This course provides a historical review of the FBR re-
search, its basic design concepts and related theories. It
covers particular characteristics of FBR compared with
those of PWR.
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Advanced Nuclear Power Systems
Engineering
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With base knowledge of operation and design of plant
acquired advanced techniques in actual plant operation
and control. Most of all so that comparing characteristics,
strengths and weaknesses of nuclear power plant with
those of replacement energy studies each systems prop-

erties, design and operating conditions of pump, turbine,
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condenser around second system in plant and acquired
necessary knowledge classified operation control with
steady state and accident. advanced technology and
skills will beresearched about that spent fuel storage
method and expansion of storage capacities.

459.765 KAIZGHEEZL 3-3-0
Topics in Nuclear Heat Transport
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With bases of system heat transfer, in-depth study for
two phase flow technology and boiling heat transfer will
be implemented. Practice will be applied in nuclear pow-
er plant design and nuclear accident analysis. Especially
it approaches a more practical field like a sub-channel
and critical flow analysis. Moreover the state-of-art tech-

nology for two-phase flow measurement will be
introduced.
459.766 UZI2QHHGH A 1 3-3-0

Reactor Safety Analysis 1
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This course introduces the methodologies to analyze
typical reactor accidents. It covers the considerations of
implemented models reflected in reactor transient simu-
lation codes.
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Reactor Safety Analysis 2

201RI5HA 150 0]0f ZfR QHIsHAOY CHsf it
0] O|Z0jZIC}. 492 BAf ARfAAPAY A4
2o ofsf 0|20{2|= ©f RELAP ZC2 Az|2

70 RELAPO| 29 FE4a NE D20 s BiA

o
nx _II}H_ o
A0ro >
rY jor °
o -

rtn rtng>
D
)

This course studies detailed and practical aspects of
the reactor safety analysis. Specific topics will include
thermo- hydraulic models in RELAP.
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This course studies on the generation, acceleration
and optics of ion and electron beams. It also provides
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seminars on the application and the prospect of beam
technologies.
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Two-phase Flow and Heat Transfer
Engineering
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Two-phase Flow and Heat Transfer Engineering is an
advanced subject for undergraduate student to study the
two- phase flow characteristics and heat transfer. Basic
knowledge in mathematics, physics and thermodynamics
and the system energy transfer  engineering
(undergraduate course) are pre-required. The theoretic
fundamentals of bubble dynamics, boiling heat transfer
and two-phase flow analysis will be presented. Moreover,
the students are expected to study the condensation and
critical flow for thermal system design and accident
analysis. The knowledge of the principals and trends
about the measurement of two-phase flow parameters
will be also provided.



