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« 9A=23841 (Nuclear Reactor Analysis 1)

2 3|22 550l z20/21,2 TS0| 13 TYO|H, A/UAL 2E SO YRR SiA 22 AATICH SAA} B 02T £
S48 012, €1 tin} IS ) S| OIZS A ) ICH B UGS SIE BUMININE B7I90E 30

A, FYH2ALY, HELEAME, JASI0IES CHEC 7232 HE MR d3AE £ 7SS

This course provides the advanced contents for the Nuclear Reactor Theory 1 and 2 courses in undergraduate course.
This course is one of the common courses in all the courses of the graduate school. This course is closely related to
the Nuclear Reactor Analysis 2. This course addresses the neutron diffusion theory, nuclear reactor kinetics, and core
analysis methods coupled with depletion calculations. Also, this course provides numerical methods for solving neutron
diffusion analysis, resonance treatment methods, integral transport methods, and homogenization methods for the
nuclear reactor core. However, this course can be attended by all the graduate students.

A2 842 (Nuclear Reactor Analysis 2)

2 W22 st FRR S 12 42U SUS0| DFTYORM, BHA SBUNO| R, AHSSYHA|, Pn WY, 22
S, HPASAN, J147H0] e O|ZAISS SISFICT S3| Of2f3t OIZS0] Chet 4xisAIHo] MM LI8S CHECt

This course is an advanced one for the graduate students who have taken the Nuclear Reactor Analysis 1. 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, PN method, discrete
ordinates methods (DOM), integral transport methods, and acceleration methods for DOM.

IF A2 SR]34 (Dvanced Numerical Analysis)
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This course addresses the computer programming using C++ or Fortran 90 for the numerical methods that are given
in the Nuclear Reactor Analysis 1 and 2. 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.

o}w ngl 1-_1

:"°-17~]-E""§ (Advanced Reactor Experiment)
2ol ‘2Rz A U 22le| LigS d3tAZl B2=2AM, SHR0IM O] 25S £4%t shd2 THA| £4312| §i=S HESIC,
671A] Y2 HES +UEIHAM Tz o2 HY ZS YHSIY, it 20| TSI IE22 E9lsh= MSo24, Holz
LMEICH A 0|20 Chgt Zeloh, A AA|, A 2t 24 L 71l &E, S8 £0|o| 1yE 2t AH0|| this & 6 BHEsiCt

This is an advanced course of the undergraduate course ‘Nuclear Reactor Experiment and Management’. The students
who took the undergraduate course are not recommended for this course. Individually the students present the results

N

of the experiments after performing six different experiments and there are also group discussions in English on the
analysis results of the experiments.

ZE7IEEHHE (Monte Carlo Methods)
2 =2 AR = MRS S0l L=E AR =22, 2HIFIEZ YWQ| 7|2 0|22 HEEXEIL, HERE

8, SARAELY S5 5—.%35’-, DRz 2 DYHAZAOf oigt YA eS| Monte Carlo 42| B0 CHal Skaatct
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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

5254341 (Special Problems of Reactor Physics 1)
Woh= SHUSZ sl0ig, FAIQ st
HEHR G':rL SHS s, A0, MRl
il

ME0| Afo|5t0] Uolct 5t 7

LS AL AT FAl= Lol HRIe] =7 At S oM
This course is to develop the insights of the students on the research and development of advanced reactors and the
design concepts of several different types of reactors such as research reactors and electricity generation reactors are
inter-compared and analyzed. The students are required to practice development of the reactor core design candidates
with integrated consideration of material, thermal hydraulics, and reactor core physics aspects. Also, it is required to
judge the realistic feasibilities of the reactor design concepts with consideration of front and back-end fuel cycles.
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2 (Advanced Power Reactor Materials)
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This class introduces fundamentals of structural material features and their variation due to irradiation by neutron and
others. In particular, changes of nuclear fuel characteristics according to burning time and issues on major nuclides

during combustion and/or disposal are reviewed.

) 5}5k55t (Nuclear Chemical Engineering)
oz =0 S 2 02 L 7|
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This course introduces main theories and technical status regarding nuclear fuel cycle. Major research and new
direction of research on processing and disposal of spent nuclear fuel such as the followings are mainly discussed:
nuclide composition change in burning of nuclear fuel; prediction of spent nuclear fuel composition; and reprocessing

technology.
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HHA2 425 (Thermal Hydraulics of Nuclear Power Reactor 1)

5t 0| ChstiM 712 Bolst HHES0| 23S UR0f Avksit Yriro| daeta
2 7|20z QXSO Chet M EAS 98t 0252 T U
HieloR SIxi2o| Yolsly SA U BHL OIHLIZO| CsiM S4B

Basic theories for understanding and analysis of thermal-hydraulics in nuclear power plant systems are introduced with
focus on thermodynamics, fluid mechanics, and heat transfer. Significant thermodynamic parameters to define
thermal-hydraulic performances of a power plant are defined, and single/two-phase flow and heat transfer theories
based on fluid flow and heat transfer mechanisms are introduced. Based on the basic theories, thermal-hydraulics

analyses on various nuclear systems are performed.

« A2 A28} (Thermal Hydraulics of Nuclear Power Reactor 2)
A 2ol 7|E7HES YA HSAA U A, oY Tl S8

o

=, (i

SEelct HARS LHojA2| S/,

’

VI STiE nEaky



FLAoXMS| Tt L 24FS0IMe| Lot L BHUY 24 AJ5t 03] 72| O|2SS SHL= AEoi0] T £420(A2
ARSI SHZ BABIC
This class aims at understanding and modeling the thermal-hydraulic behavior of key components in nuclear and
conventional power systems. Various theories of thermodynamics, fluid mechanics, and heat transfer are applied to
design, thermal-hydraulic performance analysis and safety assessment of various nuclear systems. Lastly, a systematic
analysis of thermal-hydraulics in single sub-channel is performed by integrating the introduced thermal-hydraulic
theories.

A2 H435E3 (Thermal Hydraulics of Nuclear Power Reactor 3)

=
Y20 UHH G HAHEZ 2ol =Yt Els 0f2] THA| E4stA YHESO Ciol 2715 R, =M, A8
Ao Fafs), A[ERIRIR] =21} Mot 5 BeEelo| YARR(0f tiet HEUE YHES STt

The lecture deals with the thermal hydraulic methodologies regarding the nuclear power plant thermal hydraulic
design. In-depth studies on the first principles of the methodologies are dealt with such as fractional analysis, scaling
and scale analysis, non-dimensionalization of the governing equations and derivation of governing parameters.

o] 3534 (Two Phase Analysis)

24932 71=271E U RSLA0) Clsia HdEsld, 2RSS siiAdsty| 2I8t 0|2 2 AEAIS0
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The basic concept and the flow patterns of the two phase flow are dealt with. Empirical and theoretical analysis
methodologies are introduced. Methods of approaches for the condensation and boiling heat transfer phenomena are
discussed. Based upon the studies, nuclear power plant system, steam generator, condenser, and the nuclear reactor

are anaylized.

A2 A 555 (Power Plant Technology)
RAAISES, Las 22 U U2 HSEY. YA Lyco| a3 A ol AES FdShs T2 717IE 371287, 7Y
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Design concepts of various nuclear power plants which convert nuclear energy into electricity are introduced. Next,
engineering design and operating theories of typical Korea standard pressurized light water nuclear power plants and
major components of thermal-hydraulics and safety-related systems-steam generator, pressurizer, pump, turbine,
condenser, BOP and engineered safety features-are reviewed in detail.

QA EA (Nuclear Safety Analysis)
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|ThIS lecture is an in-depth study extending the undergraduate level safety engineering regarding nuclear reactor and
nuclear power plant system. It deals with the nuclear safety philosophy, characteristics of nuclear safety. Accident
analysis are performed based on deterministic safety analysis of reactor core and thermal hydraulic accident as the
team project.

A 2 ) FAHA ZAIEA) (Irradiation Effect for Reactor Material)
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This class aims at understanding of material reactions with radiation and relevant models to estimate displacements
of atoms from their lattice site due to primary knock-on atom. Engineering methods to quantify mechanical properties
and material damages are also reviewed with mitigation actions.

A BB EZ (Corrosion Analysis for Reactor Material)
Y 2 BHOIM Ll Thstt HRRA SIS Olslist WA[5H7| 9/t OHRE 7127 It UE22M, BA Bi7iLSS TSt
c 5
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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.

r

w3 95} (Fracture Mechanics)

WHA 22 P29 A L B0 HRst 43t A4S HIYAIZ7] 25t H=02M, AUz S| Tt AHiEH Al
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This class aims at cultivation of knowledge necessary for design and evaluation of major components and structures
in nuclear power plants. In essential, governing equations and compatibility equations for stress analysis of materials
are reviewed. Subsequently, engineering parameters relating to specific fracture mechanisms are defined and structural
integrity assessment schemes as well as experimental methods are introduced.

A2 895}t (Thermodynamics of Solid)

Ao AHE 22 ME FstE VHBASIS T[BIeR HESI, SATHSIC2RH 22 MEo| HAEH :
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The thermodynamics of solids are studied on the basis of classical thermodynamics and the thermodynamic properties
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

oY

materials.

WAL 2LEZ8t (Radiation Shielding Technology)
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Course correlated with radiation detection and dosimetry design course in undergraduate curriculum. This course
covers radiation interactions with matter, radiation transport theory, recent radiation shielding technology, and others.
Students solve engineering or scientific problems associated with radiation shielding for nuclear or radiation facilities.
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YA H 7| B 238t (Radioactive Waste Disposal Engineering)
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This course is interrelated to Radioactive Waste Management Engineering in undergraduate course. Main themes to
be introduced in this course are as follows: transport, storage and disposal of radioactive waste; engineering
consideration to improve the safety; new trends in development of relevant technology.

WA H 71 B X258 (Radioactive Waste Treatment Engineering)
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This course is interrelated to Radioactive Waste Management Engineering in undergraduate course. Main themes to
be introduced in this course are as follows: generation and processing of radioactive waste at nuclear power plants;
and new trends on the treatment process for ultimate minimization of radioactive waste.

« 33 9FE4 (Environmental Impact Analysis)
2 )22 Sio| HHS2I0| HANBORA, YA Ei WAMAI FHio| WA BEYTRA U SANHIIZ Tt Sof of
off Shgot, HAf L HAMIAEO) Cist SFAFEEA U AARAE SHESICH
Course correlated with health physics in undergraduate curriculum. This course covers radiation environmental impact
analysis, site selection criteria for nuclear or radiation facilities, and others. Students solve engineering problems

associated with environmental impact analysis.

ne

484234 (Numerical Method of Thermal Hydraulics)
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This course introduces theories and skills for numerical analysis of thermal-hydraulics in nuclear power plant 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. The course starts with a primer on control
volume methods and the construction of a homogeneous equilibrium model code. The primer is valuable for giving
students the basics behind such codes and their evolution to more complex codes for thermal-hydraulics and
computational fluid dynamics. In the later half of the course, a series of tutorial about an advanced thermal-hydraulic
system analysis code are taught. Then, students conducts a term project about safety analysis of a nuclear power plant
system for a postulated accident using the code.

B5H5ESIA|1 (Special Problems of Thermal Hydraulics 1)
R Yo Y, o L dof BHEl FeEe| Y EAIE HEC

This class introduces and discusses special topics of thermal hydraulics related to design, operation and safety of
nuclear power plants.

« A5HESAA2 (Special Problems of Thermal Hydraulics 2)
YA gyl R, ot A Aot pHE FLaHsol 2y 2AIE CHECL

This class introduces and discusses special topics of thermal hydraulics related to design, operation and safety of
nuclear power plants.

s A5HESHPPHED AL (Thermal Hydraulic Experiments and Practice)
4 YUkHQl WHES iR AESIt 25, oY, R S| YIS HIRL 0IF SVIR| £ tist

2t2t &l DZ2AES Lolslo] HIKSIC

This lecture teaches general methods of thermal hydraulic measurements such as temperature, pressure, flow rate, etc.

Student choose one of the measurements as his/her team project.

s AAZA 2 ESHAA1 (Special Problems of Nuclear Materials 1)
2 =2 AA=Z0| ABEE 02 SAE A S2&0] T2t Meistn AR ZAI-MS
AozM FEAMR| #2 L iy A VIAY 40| st 2MEE, dAtz 2F 2 &4V Olsoll 2ES Y&
This class aims at understanding of elementary theories and selection of materials used in nuclear power plants.
Analysis methods of crystal structures, atomic/ionic arrangements, imperfections and mechanical properties are
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introduced with focused on reactor operation, degradation mechanisms and relevant research activities.

BRAZA 2 ESIA2 (Special Problems of Nuclear Materials 2)
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This class aims at understanding of advanced theories and selection of materials used in nuclear power plants.
Manufacturing processes related to solidification and enhancement of mechanical properties of reactor materials are
introduced with focused on evaluation of degradation effects, establishment of management strategies and relevant
experiences.

YA H 71 B@E] E4A|1 (Special Problems of Radioactive Waste Management 1)

HAIZEOHR|2| 254 022 YAMIH7 |22 st 22| X202k BA|I7T HE|00F 7hsSict. LAMIH7 |E=2 Atim|7 | St
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The goal for sustainable utilization of nuclear energy can be attained under the valid proposition of safe treatment and
disposal of radioactive waste. Development of technology for long-term isolation and containment of radioactive waste
which contains radioactive material differently from industrial waste is needed. Therefore this course is designed to
discuss on the themes such as: processing of radioactive waste from nuclear power plants; engineering aspects in

disposal of radioactive waste; and trends in development of related technology.

WA 7| 22 E4-IA)2 (Special Problems of Radioactive Waste Management 2)

HAFHO||HR|2| 2|52 0|22 WAMIH|Z | 22| QHASH 2| 2F0|2k= HAIZL HZI=0{0F 7Hs5Ict. LAMIT|Z |S2 ATV |22t
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The goal for sustainable utilization of nuclear energy can be attained under the valid proposition of safe treatment and
disposal of radioactive waste. Development of technology for long-term isolation and containment of radioactive waste
which contains radioactive material differently from industrial waste is needed. Therefore this course is designed to
discuss on the themes such as: processing of radioactive waste from nuclear power plants; engineering aspects in
disposal of radioactive waste; and trends in development of related technology.

WALAAIZ0] 21 (Advanced Radiation Detection Theory 1)

AR L Hhks SH0| TSt Rtmo2 A WAK L WARSO| 018, WAMIQHATA, YALSLV|E 22| S8 {Ush A L
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This course is scientific and engineering field concerned with measurement theory, procedure, and methods of
radiation and radioactivity for use of radiation and radioactivity, radiation safety regulations, and management of
radioactive waste. This course covers advanced methods for general properties of radiation detectors, radiation
detection statistics, gas-filled detectors, scintillation detectors, and semiconductor detectors. Based on the knowledge,

student solves practical engineering problems associated with radiation detection.

HALAAAIZ 0] 22 (Advanced Radiation Detection Theory 2)

YA L HAks S0 Ofsh utso 24 AR U WARSQ| 018, WAMIHATA], YAMLIV|E 2| S8 fIgh YAk L
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This course is scientific and engineering field concerned with measurement theory, procedure, and methods of
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radiation and radioactivity for use of radiation and radioactivity, radiation safety regulations, and management of
radioactive waste. This course covers advanced radiation measurement methods used practically at nuclear and
radiation facility. Based on the advanced methods, student solves practical engineering problems associated with
radiation detection.

BAEEEE] (Advanced Health Physics 1)
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This course is scientific and engineering field concerned with prevention of radiation exposure and hazards, public
safety, environmental preservation, and safety assurance of nuclear and radiation facility operation. This course covers
radiation physics, radiation quantities, radiation dosimetry, biological effects of radiation, radiation safety guide, and
radiation safety regulations. Based on the knowledge, student solves engineering or scientific problems associated with
radiation protection.

HZAETE22 (Advanced Health Physics 2)
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This course is scientific and engineering field concerned with prevention of radlatlon exposure and hazards, public
safety, environmental preservation, and safety assurance of nuclear and radiation facility operation. This course covers
advanced methods for radiation dosimetry, radiation shielding, radiation safety, and radiation safety regulation. Based
on the advanced methods, student solves practical engineering problems associated with radiation safety.

A QL 5A]-55t (Decontamination and Decommissioning Engineering)
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This course is interrelated to the pre-disposal aspect of Radioactive Waste Management Engineering in undergraduate
course. Decontamination and decommissioning (D&D) issues which are to be essentially considered in nuclear facilities
are introduced. Main themes to be discussed in this course are as follows: current status of and new trends in D&D
technology; and establishment of D&D scenarios through D&D case studies.

A2 33 (Nuclear Policy)
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Nuclear engineering is closely related to the international policies regarding the peaceful use of atomic energy.
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.

A5 AAZFEE (Overview of Spent Fuel Management)
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This course aims at introducing general aspects of spent nuclear fuel management comprehensively. Accordingly, this
course consists of introductory lectures on spent fuel management by an assigned faculty member in Nuclear
Engineering Department and a series of special lectures on various fields such as criticality, heat removal, shielding,
structural analysis, nuclear fuel cycle, nuclear regulation and policy delivered by collaboration of top-level experts in
other institutions and professors in Nuclear Engineering Department.

AHge Az @1a 7|58 (Current Topics on Spent Fuel Management Technology)
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This is an open-ended course for engineering design in which element technology regarding spent nuclear fuel can
be comprehensively discussed. This course aims at building capacity in design and management technology of spent
nuclear fuel by applying multiple ways of learning such as team teaching, performing team project, evaluation of
students’ presentations.

AA=2-AA/NE (Nuclear Reactor Design Concept)
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This course is to develop the insights of the students on the research and development of advanced reactors and the
design concepts of several different types of reactors such as research reactors and electricity generation reactors are
inter-compared and analyzed. The students are required to practice development of the reactor core design candidates
with integrated consideration of material, thermal hydraulics, and reactor core physics aspects. Also, it is required to
judge the realistic feasibilities of the reactor design concepts with consideration of front and back-end fuel cycles.

PARHAA T2 AE (Reactor Core Design Project)
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This course designs the realistic commercial reactor cores using commercial core design code packages. The some

|'0||

experts from the industrial companies or research institutes give the lectures and guide core design practices. The core
design code packages can be CASMO(HELIOS) or DeCART2D/MASTER code system or KARMA-ASTRA code system
depending on the affiliations of lecturers. This course which is an advanced course of the undergraduate course
‘Nuclear Reactor Core Design’ can be attended only by the students took the Nuclear Reactor Analysis | course
previously.

3355t (Advanced Engineering Mathematics)
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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.
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The basic theory and practice of probabilistic safety assessment is introduced. Students will learn the history of
probabilistic safety analysis, mathematics, system analysis methods, and conduct a project to analyze simple systems
using software. It provides the latest issues related to probabilistic safety assessment and has an opportunity to
understand pros and cons and future development and application directions.

FEAH I EHW AR (Advanced Nuclear Thermal-Hydraulic Measurement Methodology)
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Temperature, pressure, and flow rate are the three main measurement parameters composing more than 90% of
measurements. Advanced measurement methodologies based on the first principles are dealt with. Especially the
principles of measurements and the various causes of measurement errors are taught and relevant experiments are
performed.

o BH5| I FAI0]Z (Fractional Analysis and Similarity Theory)
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Fractional analysis is the methodology of getting the information instead of solving the governing equations. In the
process of mathematical modeling of the physics and solving the problem, using the dimensional information, methods
of deriving governing parameters, parameter absorption, and simplifications, are taught. Based on the methodology,
design method for simialr system using reduced scale facitity is dealt with.

« FALAAZEE (Advanced Radiation Detection)
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This course covers radionuclide analysis and external and internal dose assessment. Students solve engineering or
scientific problems associated with radiation dose assessment based on radiation detection.

» A2 355FE-E (Advanced Reactor Chemistry)
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Important theories on the chemical aspects of nuclear power plants such as high temperature thermodynamics,
electrochemistry, metal corrosion, and radiochemistry are introduced. In addition, water chemistry technology for

reducing material corrosion and ensuring nuclear fuel integrity is reviewed and related state-of-the art technology is
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discussed.

« PALAMAF A (Comprehensive Design of Radiation Safety)
TP IZ/ARZAIHY IS 22712 & 2 FAE2 HEE Yo RS £25I0 shZsiL s 1S SeHddA ARt 82
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The process of collecting and solving difficulties by designating mentors for each entity, such as regulatory
agencies/users/waste management agencies, etc., is carried out in the form of a team project during the
comprehensive design time.
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This course is scientific and engineering field concerned with radiation protection of people and their environment
from potential radiation hazards, while making it possible to enjoy the beneficial uses of radiation and nuclear power.
The course covers atomic and nuclear physics, radiation detection, radiation protection, and radiation safety

regulations.
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