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+ A48t 2 27| (Energy Industry—Academia Colloquium)
ASY OfLR| Ak AAR A 2, U A0} edst FA2 27t 2Y MO|LL Sl & E Eo| U Al TRAE S5 43
5101 sl 2Ol Chet 2|AlMQl Ofs &3S A7l Ae SHZ Sitf
The goal is to enhance the level of knowledge and understanding in the field of intelligent energy production system
design, operation, and analysis. This is achieved through expert-invited seminars, student team discussions, and
research projects, all related to topics in intelligent energy production systems. These activities aim to foster an

improved grasp of the subject matter.

A's@NIA 7|2 (ntroduction to Intelligent Energy)
ZAMIEH IRI2 (8 P2X AR 42210| JHignt OfS BIEIC25H 2050 BASE 30| I3 021 oflL{2] ZEEZ2|20) Cish SRE3ICY,

Learn about the concept of next-generation reactor-based P2X sector coupling and the future energy portfolio for the
realization of carbon neutrality by 2050.

NI 2 A E (Energy Industry—Academia Collaborative Project)
SHISO| HAY|Y AA| o=V & SHES It S o &+ Us HAN=C2 A 555 24758 285t
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Students seeks issue problems from energy industry and perform industry-academia collaborative design projects, Each
student takes supervision under a team of an industrial expert and a professor.

S8 E A4t (Engineering Parallel Computing)

Bopageit 71¥o| 7|20 Cfef S5t OpenMPe} 248 CPU #BIet CUDAR} 268 GPU 45} DIRI2IO2 Metalse} 2
2 CPU-GPU 3t0|E2|E HHGO| CHal Skaetct

Learn the basics of engineering parallelism, CPU parallelism, mainly OpenMP and GPU parallelism, mainly CUDA, and
finally CPU-GPU hybrid parallelism such as Metals library.

ZH7IE29HE (Monte Carlo Methods)

2 =2 YAHPF0| BE MFUZ shdol L= E AR UFC2N, ZEPIEZ Y| 7|2 0|20 HERREYIL HEZE
H, SAAUAY S &t 1R U IPHARA 0] et L2 £EUHEAIS| Monte Carlo 42| a0l Chsl sH&3ICt
A ZRE Z22UYS St SHA B2 ZAL £ESHM 243 2dshECL

This course is for all the graduate student irrespective of their majorities. This course addresses the basic theories and
technigues such as probability distributions, sampling methods, and variance reduction techniques. In particular, the
Monte Carlo methods for particle transport are given to include the eigenvalue and fixed source problems. The
computer programing will be assigned to the students to implement the Monte Carlo method for neutron or gamma
transport.

vl P22 244 (Novel Materials for Next—Generation Nuclear System)

AMNCH AR AAH 2 EEBHAZR} 12 VAR, 12 FEZ20|N EEE AMSO| LAY o)2{5t AAE 13i5H| 2lsh
st 7124 2ASS sEsict

Learn the requirements for materials to be used in molten salt reactors, high-temperature gas reactors, and
high-temperature metal-coolant reactors among the 4th generation nuclear power systems, and the basic knowledge

required to design materials for next-generation nuclear systems.

VIl S24cst wsaty



o FAPAAAZ (Hydrogen Production Using Nuclear Energy)

3.5~4MICH RAMICH 2RE= 718 4 i SEHEO| VY, £ 2 HA| O|2S0| Chisl e&stict
Learn about the concepts, characteristics and design theories of 3.5~4 generation nuclear reactor-based hydrogen
production plants

FAAZLDAA A3} (Hydrogen Storage and Material Degradation)

40| A Fot HHUSE StEot7| /ISt 7|12 OIS 3561 7r TEH2 FeAl &2, Ni Al 22 HIRSH 24Z o4 X
e U pa/pasts Fol0)| Colf SHESIC

Study the basic theory to learn the material deterioration mechanism of hydrogen, learn about various hydrogen
storage alloys including Zr cladding, Fe-based alloys, Ni-based alloys, and hydrogen/hydride degradation.

B4 5|51 (Numerical Method of Thermal Hydraulics)

S0l 2AE 7|2 A6 012 X 7IEES NS, 22 ARESSL| YL o 5552 R84€0| Z2e1 U=
Eoa Sl Fol SO CHollM A7t 5 £AlsHA YES 0|8T @43 A U 24 1S Ofatist?| #I5to, 2k
A

[¢]
G £JoliA HAUTEES 0|00 HE L2UES S3U5ICH
This course introduces theories and skills for numerical analysis of thermal-hydraulics in nuclear power systems.
Fundamental conservation equations of mass, momentum and energy as well as equation of state are reviewed for

understanding of two-phase flow and heat transfer in nuclear systems.

AA2841 (Nuclear Reactor Analysis 1)
A2 i Y GAE ot Ciet SA-SYHER S-S LYA
22 siMS flet o|2nt FRE Y HE0| JAECL(VI=)

45| 2

|'O||

Fg 26t S8S sigeh 2
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This course is to introduce theory and methodologies used in analyzing the nuclear reactor cores. Also, this course
addresses the practical nuclear design procedures. Topics covered in this course include neutron diffusion theory and
finite difference method to discretize the multi-group, one- and multi-dimension diffusion analysis, integral transport
theory, B1 method, and nodal diffusion methods.

A2 842 (Nuclear Reactor Analysis 2)
A2 i Y GAE st Ciet S-S ER S-S UYA
=

g 45t |
AR SiME fIEt Ol22 FRE 2Y Hg0| YT (H=h

|'O||

Fg 26t S8S sigeh 2
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This course mainly addresses advanced numerical methods for solving the neutron and gamma transport equations.
The contents of this course includes the derivation of neutron transport equation, adjoint transport equation, discrete
ordinates methods, monte carlo method. Some projects associated with the implementation of the numerical methods
for solving multi-group neutron diffusion and transport equations are assigned to the students. This course also
provides the theories required for the numerical methods such as the computer programming, the convergences of
iteration methods and eigenvalue theory.

A2 BAEZ (Corrosion Analysis for Reactor Material)
A|Zo| FABYO TSt HASY/EEE J|22 AT AR ALEE F42, EFYAAUZ, I27IAR0|M Lol 4= U

S0 Ol Ste3IC

=

rr

This course is designed to understand the corrosion process that occur during the operation of the nuclear power
plants. The course will cover the mechanisms of corrosion of the structural materials and the effect of the material
degradation on the system integrity.

202484 UBICHELR wSHY



« Q2895 (Thermodynamics of Solid)

oll

20 pHEE 22 A2 st nHAA
HSIHA softwareS LOHE L O[S Al
HESIC
The thermodynamics of solids are studied on the basis of dlassical thermodynamics and the thermodynamic properties

O

.\

12 HoR AEstn, SHYSORTE 22 R0 S SMS JIEFI
A | o

M source term} A HPFICE LRA|R} Stz A2 O

of important materials from statistical thermodynamics are described. Explore thermodynamic software and explore it
in relation to accident source term. Review important thermodynamic models of structural materials and nuclear fuel
materials.

3538 (Advanced Engineering Mathematics)

1}% AlsE0iHR| 2ofe| CHetd neES Olpsh=t| WAl Ng 43012 3 IH 3| @i* AT, Oldkpst, 12|
EUSHE CHELE 87 M37|2 U=29| HEMOAM RGN, 2712 Ef W= O[3

2 -_rL*o*

This course deals with calculus, linear algebra, discrete math, and probability and statistics among advanced

mathematical theories that are essential for graduate education courses in nuclear/radiology. This course will be

extended from the undergraduate curriculums, and will also deal with special topics that are necessary for

understanding and applying other subjects. If necessary, the special lectures will be organized to pay attention to

specific topics in detail.

J*OI' r}u Rl

4 Z W2 (Hydrogen Energy Fundamentals)

SA0|UZ| At A SRS 25t 7|2 MV(8keH/EHEA 2|AIZ HiRD 0| HIECZ HRMZ|(PEM, AFC, SOFC) XU S2si
(PEM, SOEC, AEM)2| 2= 2| 2 Jotd L=0|| s E52 OlGHE SH=2 SiTt
The objective of this study is to understand the basic electrochemical and thermodynamic principles involved in the
production and utilization of hydrogen energy. Based on this foundational knowledge, the study aims to provide a
comprehensive understanding of the working principles and engineering designs of various fuel cells (including PEM,
AFC, SOFC) and electrolysis methods (such as PEM, SOEC, AEM).

NIRAA2EZAAA (Energy System Design and Optimization)

Fost FAASE, MY 52| 712 BRAISE AAES A OlUZ| A|AR (O[UR] L, A%, Hat KAL) AEst1, AARI9|
2t IE (Zuety| o) | Chet st DH@. L HH| AR AP Ciet OlSHE =O0k= Zd% SHZ SiCh

This course introduces the fundamental mechanisms, practical applications, and advanced topics of conduction,
convection, and radiation heat transfer. This course includes thermal physics, transient heat conduction, heat

exchangers, blackbody radiation & radiative transfer equation, and solar radiation.

$894dY (Advanced Heat Transfer)

2 402 HAHZ BHY B0 £2 HE, TR, BAL AwisH A

W0 CHs Shict

[&3 = b = iy

of Cigt =2 A ols & A EAshZ

T y M, o —= =

njo

2

o

This course covers the fundamental governing equations of conduction, convection, radiation, and phase change heat
transfer that are closely related to layered manufacturing processes. It focuses on the understanding of these equations
and methodologies for practical problem-solving.

A5 2 (Viscous Fluid Flows)
FA FS0IM LIEIE d4o| 2utE SHE3ICE AMHRAQ] 7iEE sl RS2
CI=Ct Navier-Stokes H&AlE et&sY ZASHZEAS CHECE

Learn the effect of viscosity on fluid flow. Students learn the concept of viscous fluid, learn kinematics of flow field,
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and deal with basic equations of viscous flow. We study Navier-Stokes equations and deal with boundary layer
eqguations.

548 HA338 (Intelligent Thermo—Fluid Engineering)
G, RAGEe| siE {30l HHE 7|2 O|2=2 2lFSICL & 7|AISE aHlo| of SHUSE J|AISE st

9| 7|12 WESE SAIE & U= SiCh 29| 8t 3-43 712 HE|TZIA A|Z2|0|440]| Tt A4

This course reviews the fundamental theories related to thermodynamics, heat transfer, and fluid dynamics relevant to

energy systems. It aims to enable not only mechanical engineering students but also students from other backgrounds

to grasp the foundational content of mechanical engineering core subjects. Around the latter 3-4 weeks of the course,

an introduction to multiphysics simulation is provided.

A5 EFAAN LA (Computational Analysis of Intelligent Thermo—Fluid System)

OllLfR] AARES Hdohe B 2 RAsel MOl YHAl U £2|5i4], CFD/CAE S2 CHR7| U 28, [dRs
7|20|20i| Clish st&5otn 01|'—11|A|£%101| HE

This course covers the partial differential equations and numerical analysis of heat transfer and fluid dynamics

. 21Xt S92

constituting energy systems, as well as applications of Computational Fluid Dynamics (CFD) and Computer-Aided
Engineering (CAE). We apply fundamental theories like multiphase flows and optimization to energy systems.

AR AP (Nuclear Energy Policy)
U A2 of|Z] Z=249| OGHE Safi Dlof AR of|LZ] Z=24o| Liolytoksh BISkS DAl e £o=2 21z2] 20f S|
A, BE I, HAP, FRAHHIA S KR PG PHSHE CHIst 240 Cfsh SkaSitt

B

Nuclear engineering is closely related to the international policies. Accordingly, nuclear engineers should be equipped
with knowledge of not only the technology but also the policy. The lecture deals with various elements constituting
the policy such as nuclear related administration, government, organization, law, nuclear regulation, R&Ds', radioactive
management etc.

A A2 H. (Nuclear Security for Advanced Nuclear Reactors)

ZIMIEH L= A|ARIO| HELA ARRS Zfeist| loh SiQHE0| THE, S2IA WS 2ot Yot QRMRA| Aol Chsl Sk&Sitt. Ol
Soll HL=l= AMC] HAIZ A|ARIO| SHH|EH MY 23t ot AAE SHZ it

This course focuses on nuclear security, physical protection, and nuclear safeguards for an advanced nuclear reactor.
This lecture is aimed to know how to encourage peaceful uses and how to enhance the proliferation resistance of the
advanced nuclear reactor system.

AT (Startup Practice)

2 =2 ofH] MY 52 27| Y ShUSS o= Al Y HS HE of= A2 SH= SiC E5 M| HE MO[Lt
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The course aims to mentor the actual start-up process for prospective or early start-up students. In addition, it provides
opportunities for industry mentor seminars and mentoring.

AOEZ]|EA AR (Analysis of Smart—Technology Market)
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The goal of this course is to review the fundamental theory and methodologies of consumer behavior. Particularly, this
course covers the theoretical, empirical and applied methods of consumer decision-making process.
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- O A9 4 (Digital Manufacturing)
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Digital manufacturing is the course to lean manufacturing IT component as well as Computer aided solutions in order
to improve the productivity and interoperability by using cyber physical system.

o]0l 24 (Energy Big Data Analysis)
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The purpose of this lecture is to teach how energy-related big data from various fields can be appropriately analyzed
and interpreted from various aspects. Moreover, it aims to teach how one can derive useful implications from the

analysis results.

A&715 QAR E (Sustainable Decision Making)
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The purpose of this lecture is to teach how reasonable and sustainable decision making can be made based on
identification, generation, processing, and delivery of useful information.

SAA8s (Statistical Learning)
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The lecture offers a comprehensive exploration of the fundamental concepts of statistical learning, an innovative field
that fuses statistical principles with data-driven pattern recognition. The subject matter spans both the theoretical
foundations and the practical techniques necessary to leverage statistical learning in real-world scenarios.

SAZFHAAE (Carbon Neutral System Theory)
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Causes and consequences of the climate crisis, policies and agreements to overcome the cimate crisis, the concept
of carbon neutrality and reduction plans by industry, overall theory on carbon emission calculation and energy
efficiency.
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