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Energy Resources and Future
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In the time of high oil price, efforts and interests
about security of energy and alternative energy have in-
creased gradually all over the world. This course is in-
tended for freshmen of Energy Resources Department
and addresses the effective resources development to
secure stable resources and alternative energy such as
solar and wind energy.
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Management of Energy, Environment
and Technology
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This course addresses joint problems of energy and
energy-related issues from the viewpoint of project
valuation. Topics including engineering economy, energy
industry analysis and project valuation are covered via

lectures, discussion sessions and team projects.
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Geophysical Engineering
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Geophysical exploration or applied geophysics is a sci-
ence that investigates subsurface anomalies or geo-
physical structures by using various physical principles
and methodologies in connection with economic purpose.
Through this course, students understand the purposes
of the geophysical exploration such as gravity, magnetic,
seismic, electrical and electromagnetic survey, study the
basic principles of various methodologies and instru-
ments, and comprehend the fundamental aspects of data
acquisition and interpretation
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Energy Chemistry
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In this course, students will learn about various con-
cepts of chemical reaction theorems that are funda-
mentally required for engineering application. By dealing
with the property of gas, the 1st and 2nd laws of ther-
modynamics, phase change of materials, fundamental
gas kinematics, molecule movement such as diffusion,
reaction velocity and chemical equilibrium, this course
provides theoretical knowledge that is fundamentally re-
quired for analyzing chemical phenomena observed in
the field of energy resources engineering.
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Mechanics in Energy Resources Engineering
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This course covers the mechanical behavior of en-
gineering materials used in many fields of energy re-
sources engineering. Main topics of the course are
stress-strain relationship, deformation of materials under
axial/torsional/flexural loading, and strain energy method.
Students will learn the fundamental theories and applica-

tions of each topic in the class.
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Applied Resources Geology
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The main purpose of this course is to study the geo-
logical environments and processes which are closely re-
lated to human lives. Students also learn about an in-
troduction to rocks and minerals and geologic structures,
formation environments of minerals and energy resources,
and geological effects on the surfacial and deep-seated

environments of the earth.
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Analysis of the various type of spatial information
from surface and underground is taught with the aid of
computer programming. GIS software packages are used

for lab work.

SRR E “SEL-FE UOAI-RE AGAIZ'E EAIEL St 8| 152 JYE. (The first number means “credits”; the second number means “lecture
hours” per week; and the final number means “laboratory hours” per week. 15 week make one semester.)
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Geological Hazards Engineering
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This course covers basic understanding of the geo-
logical hazards such as earthquake, landslide, subsidence
including analysis method and remedial measures.

465.222 of|Liz| Y AL |dTt 3-3-0

Lpshel 2|t 2ol U @

[un

Continuum mechanics in Energy
Resources Engineering
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The course, which is a follow-up of <Mechanics in
Energy Resources Engineering>, is dealing with essential
parts in fluid mechanics and heat transfer to study en-
ergy and resources engineering. In this course, the
methodologies to understand, express and solve mechan-
ical, hydraulic and thermal problems usually met in rock
mechanics, petroleum engineering and mineral processing
are taught.
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Mineral Processing
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The raw materials extracted from the earth are highly
impure and must be upgraded before they are of use to
society. The refining of material commodities involves a
broad variety of science and technology, associated with
the production, handling and separation of solid
particles. This course covers physical separation of val-
uable minerals from ores and particle systems including
numerical modeling with practical experiments on the
topics above.
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Numerical Analysis for Energy Resources
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This course teaches basic numerical techniques for en-
ergy resources engineers. It covers iterative methods to
solve non- linear equations, numerical integration, and
stochastic simulation for modeling uncertainty. It also
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covers FDM and methods to solve matrix equations.
Students will learn practical numerical techniques by
class projects and MS Excel Visual Basic Applications.
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Applied Geochemistry
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This course focuses on the distribution and migration
characteristics, and dispersion patterns of chemical ele-
ments and isotopes in geochemical samples such as
rock, soil, drainage, vegetation, and gases. This course
also covers exploration geochemistry of minerals and en-
ergy resources, and the principles of environmental geo-
chemistry related to heavy metal contaminations. Thus,
this course consists of isotope geoche- mistry, geo-
chemical survey and sampling, geochemical analysis,
statistical treatment and interpretation of geochemical
data, rock-soil-drainage-vegetation-gas exploration geo-
chemistry and the basic principles of environmental
geochemistry.
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Subsurface Image Processing
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This course addresses the methodologies that make
subsurface images using the data acquired from various
exploration techniques. It will cover the imaging of ve-
locity field, resistivity and density by using the data from
the seismic, electric, electromagnetic, or gravity survey.
This course includes the understanding of the data proc-
essing techniques such as filtering.
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This course covers the phy5|cal and mechanical prop-
erties of rock as well as stress distribution and deforma-
tion characteristics subject to external loads. It also in-
troduces the time- dependent behaviors and non-liner
stress-stain relationships. In the laboratory session, stu-
dents conduct a series of hands-on experiments such as
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for uniaxial compressive strength, Young’s modulus,
Poisson’s ratio of rock, etc.
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Petroleum and Gas Engineering and
Experiment
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This course addresses engineering theories on the de-
velopments of petroleum, gas, and ground water.
Specifically, it covers rock properties, mechanisms for
distribution of fluids, fundamental behaviors of hydro-
carbon fluids, reservoir engineering, and EOR. This
course includes experiments on the topics above.
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Geostatistics
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This course covers basic statistics for spatial analysis
in the first half. Then, students will learn variogram and
its modeling for spatial analysis with separation distance.
For the estimation of unknown values, this class ad-
dresses several kriging methods such as simple kriging,
ordinary kriging, co-kriging, and non-kriging techniques
such as polygon method.
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Renewable Energy
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This course covers engineering aspects, principles,
background technology, limitations, and cross relationship
of each renewable energy. It analyzes economical advan-
tages and disadvantages of renewable energy sources

such as solar, wind, tide, geothermal, biomass, etc.

ol

o
M2
o=

465.320 A HZs 3-2-2
Engineering Geology
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Engineering assessment technique and solutions are
taught for potential geohazards at energy development
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and construction sites in terms of both geological phe-
nomena such as weathering and failure of various rock
and soil. Engineering application of structural geological
techniques and subsurface interpretation techniques are
the main subject of laboratory classes.
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Groundwater Engineering
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This course covers hydrogeology for the understanding
of groundwater and contaminant behaviors in aquifer. It
introduces solutes transport mechanism such as advec-
tion, dispersion, and sorption. Then, students will learn
governing equations and modeling techniques including
streamline simulation. This class also deals with re-
mediation methods for the polluted soil and

groundwater.
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Well Logging
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Well logging is to record rock and fluid properties in
order to find oil and gas zones in the geological
formations. This course covers typical types, principles,
tools, and methods of well logging interpretation.
Students will learn mud log from drilling cuttings and
many wireline logs such as spontaneous potential, gamma

ray, resistivity, density, and sonic logs.
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Practices in Rock Engineering
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This course introduces the advanced principles of rock
mechanics as well as fundamental theories applied to
stability analysis, design and construction of underground
mines. It covers the topics such as stress and strain,
rock mass classification, rock strength and deformation,
excavation design in massive, stratified or blocky rock
mass and mining methods.

- 418 -



S1tCsH(College of Engineering)

465.331 oL R|UHEAL 3-2-2

Remote Sensing for Energy Resources
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This course teaches basic principles of remote sensing
and its applications for energy resource exploitation.
There is Lab work using commercial softwares with sat-
ellite images.
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Wave and Earthquake Engineering
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This course deals with the fundamental theories on
the wave propagation and the properties of the earth-
quake, which is one of the representative wave
phenomena. Through the understanding of the wave
propagation based on both ray theory and elasticity
theory, it deals with the properties of earthquake
propagation.
465.335*
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Field Excursions in Resources Engineering
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This class covers basic knowledges for geological field
works, and natural resources prospecting and
development. This class includes field excursions.
Students will experience how to distinguish rocks, how
to interpret geological structures, and how to perform
natural resources prospecting and development in the
field
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Independent Studies on Energy
Resources Engineering
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This course is to provide a chance to a in-depth per-
sonal study for selected topics on energy resources
engineering. Students are open to select any research
topics to be analyzed with their supervisors and a thesis
is required as a result of the study.
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Evaluation and Investments for
International Energy Resources
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Many countries are competing with each other to ac-
quire international energy resources. Due to the im-
portance of energy, we also have interests in interna-
tional oil and gas businesses. This course teaches en-
gineering techniques to calculates reserves and legal sys-
tems for global energy business. Students will learn
theory and field-based case studies for making a deci-
sion for investment in global energy resources.
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Analysis of International Energy Markets
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This course discusses issues on international energy
markets such as high price volatility and regionalization.
Time-series econometric methods are introduced as the
main analytical tool. Rigorous programming, team proj-
ects and discussion sessions are provided.
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Leaderships on Energy and Resources
Industry
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This course covers issues in the field of energy and
resources industry. Field specialists are invited to ad-
dress key issues in the field. Team discussion sessions
as well as field studies are provided to lead to a
solution.
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Energy Economics

2 US04 oL MU AFON LIEIES FAH S
4 U U ST Cfst 0122 SHSFICE ol
22 200 WA SOl ol2, Afelo| s|aY, Al
U 2joiSY Sit peiEl 0|22 asiol ofuzHY U
ALHO| IO ABIE Zue} OLAIND ARl FA

ZEXA

- 419 -



S1tCsH(College of Engineering)

%, 123 £ E=ol3ic,

This course discusses economic aspects of energy in-
dustry and markets and the basic economics theories on
energy and energy technology. Topics covered are analy-
sis of externality, market failure and exhaustion of re-
sources as well as social benefits of energy development
and technology R&D, and structures of energy markets
and industry.
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Design of Resources Development System
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This course covers the fundamental knowledges re-
quired in designing metal mines, non-metal mines as
well as oil and gas production systems. The topics in-
clude evaluation of mines, design of mining system, de-
sign of transport system, system management, etc.
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Geophysical Data Analysis
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The data analysis in geophysical exploration is to in-
vestigate subsurface objects or position, size and shape
of strata on the basis of the response curve through the
theoretical or the empirical analysis. This course deals
with the interpretation of geophysical data based on the
geological knowledges, the analysis and the comparison
with the solution obtained by the inverse theory through
the numerical analysis.
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Clean Coal Technology
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Coal, the most plentiful natural resource in the Earth
at present, is an important energy resource. However, it
exhausts much more pollutants than the other fossil
fuels. <Clean Coal Technology> is a technology devel-
oped for reducing such as pollutants occurred by coal.
This class introduces the origin and formation of coal,
physical-chemical properties and reactivity of coal, and
clean coal technologies designed to enhance both the ef-
ficiency and the environmental acceptability of coal use.
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Geothermal Energy
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This course deals with technology by which the deep
and shallow underground thermal environment is utilized
for the thermal power generation and above ground air
conditioning system. It introduces the world wide trend
of geothermal energy development and the evaluation of
the status of Korea on this matter in terms of technol-
ogy and social and economical conditions.
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Technology for Future Energy
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This course deals with characteristics, distributions,
and development of unconventional petroleum resources
such as oil sand, oil shale, and heavy oils. This course
also covers specific characteristics of energy sources and
relevant exploitation technologies at extreme environ-
ments such as deep sea and polar regions.
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Design of Tunnel and Underground Space
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This course deals with the engineering techniques for
design and construction of traffic tunnels and large scale
underground spaces such as subways, road tunnels, and
underground sports complexes. It focuses on the techni-
ques for tunnel excavation, reinforcement and ventilation,
and introduces various designs of underground structures
for industry and inhabitation.
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Design of Energy Storage Caverns
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This course covers the design of rock storage caverns
of the conventional energy such as crude oil, LPG and
LNG as well as the waste disposal in rock mass of the
low and high level radioactive wastes. It also deals with
practical applications of the storage/disposal rock
caverns.

- 420 -



S1tCsH(College of Engineering)

465.431 HlRH2H Af9AFY 3-3-0

Unconventional Petroleum Resources
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This course teaches characteristics, distributions and
development of unconventional petroleum resources such
as oil sand, oil shale, coal-bed methane, tight gas, and
gas hydrate. These unconventional resources are huge
and will be an important energy supply in the near
future. If we develop and produce these resources, our
energy independence will be improved. There is a class
project and presentation at the end.
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Energy Production and Transportation
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This course teaches mechanism and principles for oil
and gas production, on-site treatment of oil and gas,
transportation, and storage. It has case studies to find
the most effective energy transportation system in
countries. Students will learn various methods for energy
storage and transportation based on types of energy.
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Energy Environment Engineering
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The energy consumption has sharply increased with
the rise in the standard of living and growth of economy
due to the industrial development. As energy con-
sumption increases, the environmental problem and so-
cial loss also increases. This course covers environmental
pollutions from energy production and utilization, and in-
troduces various pollution control technologies.
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Explosives and Blasting Engineering
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This course is to teach how to excavate ground or
demolish structures using explosives. The topics include
the types of explosives and their characteristics, blasting
theories, blasting design, blasting noise and vibration,
etc. The contents of this course are further discussed in
other senior classes.
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Mine Reclamation Environmental
Engineering
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This course covers the environmental impacts, mon-
itoring, restoration and control of mining activities. The
course consists of mining and the environment, heavy
metals contamination, acid mine drainage, ground sub-
sidence at the mine sites, and the remediation and rec-
lamation of the mined land.
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Drilling Engineering
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Drilling is important for exploration and development
of oil, gas, and mineral resources. This class covers well
planning, drilling equipment, casing design, well control,
drilling problems and solutions, well evaluation, and well
completion. It also covers characteristics of shallow and
deep depth drillings, onshore and offshore drillings, and
drilling for mineral exploration.
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Engineering Mathematics 3
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Numerical methods will be taught in the first half of
this course. After having reviewed the fundamentals of
numerical methods, a variety of numerical methods will
be applied for solving 2nd-order partial differential equa-
tions, taking different boundary conditions into account.
In the second half of the course, students will learn how
to treat data statistically in order to bring them into
probability functions with a certain level of confidence
interval.
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Introduction to Mechanical Engineering
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This is an introductory course on mechanical
engineering. We will study the basic concepts of Material
mechanics, Fluid Engineering, Thermodynamics,

Kinematics, Machine dynamics, and Manufacturing.
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Introduction to Industrial Engineering
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Industrial engineering (IE) is concerned with the in-
tegration of engineering knowledge and qualified man-
agement techniques in systems. The major emphasis of
IE is to provide an environment of productivity by opti-
mizing the designing and planning procedures in complex
systems which include man, machine, material, in-
formation, and energy. Introduction to Industrial
Engineering offers the students an introductory overview
of IE.
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Creative Engineering Design
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Introduction to Electrical Engineering
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This course deals with general areas of electrical en-
gineering for non-electrical engineering majors. The
course contents cover basic concepts of electrical circuits
and analysis methods, the operation principles of tran-
sistors and operational amplifiers, and the fundamentals
of digital logic and its applications to microcomputers.
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Introduction to Materials Science and
Engineering
$a|7r @ZH F21 Q= il 282 VA, =

=

T o
oLz S92 SStetaUnt B, AFE, 243 &
2F2QI0| FEAI HhAMo| o

rlo
=

=2 Al gho| Seto|ct, J2iLt ofof 22 REA
a2 7IE M=ol 23 Rda MEE A= g, 283 2
° Hj=Aiele] =20] SOl SIISSIGACID S Bi%i0] of
LICL. O2|1 sichAriol ehAMof o|et 42 aHAlA odshe 48l
ol Q= AR 241t O 4= A}mo| HH:I-EIAE 0=

ZEHEI 7402 ol UCE T2t ZHEL}WHEOHHL Gl

Aol 22H0] =1 QU= AMRe| £ Olsh, A= o 2ksh
S0l HHEN Mz20l HYE %;fotl skgotaat etk 1
2|2 =9l shet, 7|74|ﬁ Eﬁ*, A, 714 E40)| 0|2l=
20152 4L, 0IF &510] 7|2 2214 A2t Az 249
AE mefstaat Sttt

This course focuses on the fundamentals of structure,
property and processing of materials that underpin mate-
rials science and engineering. It is the introductory lec-
ture class for sophomore students who do not major in
Materials Science and Engineering. Topics include: atomic
structure & interatomic bonding; structure of crystalline
solids; imperfections in solids; diffusion; mechanical prop-
erties; dislocation & strengthening mechanisms; phase
diagrams; electrical, thermal, magnetic & optical proper-
ties of solids; materials selection. Discussions on real
world applications of various materials are also included
in the lecture.
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Convergence of Information and
Communications Technology

YEIls HEYIV|s2 CHfet Aol 7EV|s2 Af2|
Z Ao}, 2 12 AEI|&1} YE 7|%o ;q y/nl%
o= Cj20) 12ln HREAY 12 Mool g82 Lf"”lg
of ZHOIM HECL =Y, AS3, 9=, BiO|24Y, oMY

oMo FEEAD|SY| oiEe EHMoR CIBLL B Aze

r&"

SRR E “SEL-FE UOAI-RE AGAIZ'E EAIEL St 8| 152 JYE. (The first number means “credits”; the second number means “lecture
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Information and communications technology (ICT) be-
came the fundamental technology for various industry
sectors. This course covers the basics of the ICT. Then
the convergence between ICT and other industrial sec-
tors will be covered in depth ; convergence between ICT
and military technology, car industry, medical services,
bio-industry, and culture industry, for example. This
course is for freshman and sophomore students, and no
prior knowledge on technology is required.
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Introduction to Civil and Environmental

Engineering
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Civil and environmental engineering is a field of study
concerned with safety, convenience and welfare of hu-
man beings. This course deals with an overview of civil
and environmental engineering for the students majoring
in other area of study. Fundamental concepts of civil
and environmental engineering as well as application of
the technology for planning, design, construction, and
operation and maintenance of the social infrastructures
and facilities for the municipalities and industries are the
main subjects of the course. A comprehensive and broad
knowledge on civil and environmental engineering could
be gained from this course.
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Introduction to Chemical and Biological
Engineering
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This is an introductory course on chemical engineering
and biological engineering. To understand the process
engineering based on chemistry and biology, students will
study the basic concepts of reaction, separation and
process syn- thesis. Also they will learn the basic knowl-
edge for the development of polymer materials, elec-
tronic materials and bio materials.
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Introduction to Energy Resources
Engineering
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This course introduces an overview of the whole field
of energy including conventional and unconventional pe-
troleum resources, and new and renewable energies.
Students will learn the definition, history, worldwide con-
sumption structures, and prospect of energy. This course
also covers the nature of oil and gas reservoirs, petro-
leum exploration, drilling, and pro- duction. Student will
study the characteristics and prospects of new and re-
newable energies such as solar, hydrogen, geothermal
energy as well as biomass and fuel cell.
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Introduction to Quantum Mechanics
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The goal of this course is to make students under-
stand the quantum mechanical behavior of electrons in
conductors and semiconductors. After introducing the dif-
ference between classical and quantum mechanical phe-
nomena, the electronic behavior will be treated as quan-
tum mechanical statistics represented by Fermi-Dirac sta-
tistics at band theory. This course will be a prerequisite
for taking the following courses: Electrical Energy and
Systems, Electronic Lasers, Semicon- ductor Devices, and

Integrated Circuits.
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Engineering Technology and Society
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This course will cover the relation between engineer-
ing technology and the development of society.
Analyzing the effects of the improvement in technology
on society will give the students a sense of value in
both technology and the change of society/environment.
The contents of the course are as follows: engineering
technology and the social system, and its organization;
improvement in technology and changes in society; en-
gineering technology and social morals; the evaluation of
technical effects; engineering technology and social is-
sues; and engineering technology and employment.
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Management for Engineers
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This course is designed to provide undergraduate en-
gineering students with basic principles and practical lit-
erature on the general management of innovation and
business process. The course material covers a variety of
subjects such as strategic analysis and planning, technol-
ogy forecasting, project evaluation and selection, project
control, financial analysis, cost management, organiza-
tional management, and technology asset management.
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Field Applications of Engineering

Knowledge
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In this course, field applications of engineering knowl-
edge obtained by in-class lectures are practiced. It is
very important for engineering students to have both
theoretical background and diverse field experiences. For
this reason, several industrial examples are experienced
by the field trip to check how the theories and principles
in diverse subjects are applied and merged in designing,
manufacturing, producing, evaluating processes. As an
introduction, basic methodology for the investigation and
analysis is given, and after the field practice, various ap-
plication cases are discussed and new ideas for improve-
ment and development are proposed Field practice of at
least two weeks is required before taking this course.

400.314 QIeuligal 2-2-0
Internet Ethics
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It has over 10 years since the Internet became im-
portant part of our lives. The cyber space became exist-
ing reality where we can have freedom and right of ex-
pression and we must have the corresponding
responsibility. Despite of proliferation of Internet, the
ethical consciousness is still quite weak. The purpose of
this course is to teach Internet Ethics for students who
want to become Global IT Leaders. The class will cover
(1) Internet and Individual, (2) Internet and Social Life,
(3) Internet and Economy, (4) Coping with harmful in-
formation, (5) Internet Addiction, (6) Internet Privacy, (7)
Cyber Terror, (8) Hacking and Computer Virus, etc.
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Energy Engineering
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Overview the whole field of energy and systematic
study of present state and prospect of energy develop-
ment, technology and consumption. This subject covers
the following contents.
- Definition and history of energy
- Worldwide consumption structure of energy
- Comparison of energy industry with other country
- The present status of proved reserve, distribution,
trade movement and regional consumption of oil and
gas
- Nature of oil and gas reservoirs, petroleum explora-
tion, drilling and production
- Energy and environment
- Overview of renewable energy including atomic, so-
lar, hydrogen energy, biomass and fuel cell
- Prospect of renewable energy
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