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' Computer Methods in Power System
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Solving problems in power system analysis using computer program, algorithms in
computing short circuit analysis and load flow in power system, algorithms of
nonlinear algebraic equations for solving power economic problems.
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Transient in Power System
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Switching transient, dc and ac interruption concepts, arc modeling, abnormal
switching transients, capacitor switching, current chopping transients, ferro resonance,
transient recovery voltage, traveling wave phenomena, computer programs for
~ calculation of switching transient, surge effects in.coils of machine and transformers,
surge arresters and surge protection.
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Fault Analysis in Power System
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Symmetrical components, analysis of unsymmetrical faults, power system parameters,
sequence impedance and admittance of transmission lines, sequence impedance of
transformers, change in symmetry simultancous faults, analytical simplification,

unbalanced fault analysis.
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Economiec Dispatch of Power Systems
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Economic operation of steam plants, transmission loss calculations, coordination of

production costs and transmission losses for optimum economy, economic scheduling

of generation, economiic operation of a combined steam and hydroelectric power
L]

systems.
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Power System Stability and Dynamic
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Basic concepts, definitions and classifications, dynamic modeling of various power
system components, transient stability analysis, small- signal stability analysis,
methods of mmprovement, power system stabilizers, sub-synchronous resonance,

voltage stability static and dynamié analysis.
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Advanced Power System Protection
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Principle of power system protection, operating principles and characteristics of

relays, modern protective relays, transmission line and feeder protections, electrical.
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Optimization Techniques in Power Systems
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The concepts of power system,optimization, real time control of power systems, unit

commitment, economic dispatch, optimal power flow and applications.
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Power System Reliability
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Genéréting capacity using basic probability methods, frequency and duration method,

interconnection systems, composite generation and transmission systems, distribution

systems-basic techniques, radial networks, parallel and meshed netiworks, substations

and switching stations reliability, plant and station availability, applications of Monte

Carlo’s simulation, evaluation ofreliability worth.
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Power System Planning
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Load forecasting, power system reliability calculation, power system probabilistic
production simulation, maintenance scheduling of generating units in a power system,

generation planning, network planning.
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Power Distribution Systems
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Power supply requirements, customer classification, over-current protection devices
and its coordination, power quality requirements and its control, reliability of
distribution systems, planning and design cénsideration of distribution system,

grounding and safety of distribution systems.
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Power System Design and Operation
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Planning of power systems, design and operating criteria, system protection, automatic

generation control, computer aided for systems monitoring and communication.
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Power System Quality
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Meaning of power quality, computer and business equipment manufacturers
association curves and their applications, voltage control and regulation, outages and
interruptions, voltage swells, voltage sags, voltage surges, harmonics, customer value

and evaluation, power quality measurement and evaluation, effective power quality

improvement programs to meet customer’s need.
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Advanced Electrical Machine °
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Theory, operational impedances and time constants of induction motor and
synchronous machines, linearized equations, reduced-order equations, unbalanced
operation of induction motor and synchronous machines, theory of symmetrical and
unsymmetrical two-phase induction motor, computer simulations of induction motor

and synchronous machines.
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Selected Topics in Electrical Power 'System ) '
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Selected topics in electrical power system at the master degree level. Topics depend

on knowledge and technology.

Fanssnlnhnsegatugs 3(3-0-6)

Advanced High Voltage Engineering
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Properties of dielectric materials, insulations and their applications, constructions and
performances of high voltage equipment, test of insulating materials and high voltage
equipments, partial discharge measurement, capacitance and dielectric losses
measurement, design and 1ayout of high voltage power systems, effects of high

voltage electromagnetic fields on public health.
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Gas Discharge Theory
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Fundamental of kinetic gas theory, element process in plasma, charge carrier

generatibn, ignite from gas discharge, glow discharge, arc discharge, switching arc.
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Electric Field Analysis in High Voltage Engineering
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Basics of the electric field analysis, numerical method in electric field analysis, the
charge stmulation method, the surface charge method, the boundary element method,

basic applications in high voltage engineering problems.
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Power Cable Engineering
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Introduction of power cable, power cable components, design and production of
power cable, quality management of power cable, termination and installation

techniques, carrying capacity and lying of power cable, high power cables.
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Insnlation Coordination
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Insulation strength specification, insulation strength characteristics, oveér-voltage,

lightning flash, shielding of transmission lihes, shielding of substations, traveling

waves, back flash, arresters, station lightning insulation coordination, induced over- ‘

voltage, line insulation design.
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High Voltage Direct Current Transmission ‘
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Overview of high voltage direct current systems, comparison of ac and dc power
transmission, study of six-pulse and twelve-pulse power convertérs, analysis and
control of high voltage direct current systems, harmonics and power factor effects,
system faults and disoperation, state of the art and future developments in high voltage

direct current technology, inspection trips.
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Selected Topic in High Voltage Engineering ' '
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Selected topics in high voltage engineering at the master degree level. Topics depend

on knowledge and technology.
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Advanced Numination Engineering "
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Review of. illumination engineering, modern and higher techniques for illumination

engineering design, measurement techniques of light distribution, and goniometer

concept.
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Numerical Methods in Electromagnetic )
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Maxwell's equations, basics of numerical integration, finite element and finite
difference analysis of electromagnetic, boundary element analysis of electromagnetic,

examples in field analysis.

matiwldmanimdnliih 3(3-0-6)
Electromagnetic Compatibility
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Fundamentals of EMC, EMC phenomena and problems, methodology of EMC
control, shielding and filtering,” designing to avoid electromagnefic interference
problems, safety aspects, achieving compliance with the new EMC directive, guide to
_relevant standards, immunity and emission standards, EMC testing, EMC

management.
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Renewable Energy
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Surveying of renewable enérgy resources; solar energy, wind energy, biomass, wave
and tidal power, hydropower and geothermal energy especially reference to regional
areas. Availability of resources and regional distribution. Development of

technologies and conversion. Demonstration of technical and economic feasibility.
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Selar Energy
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Fundamentals of solar radiation; solar collection and thermal conversion; solar energy
applications to environmental living systems; solar electric power and photovoltaic

conversion; uses of solar energy; systems analysis and economics.
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Photovoltaic System and Its Applications
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Theory of the sun and construction of solar cells, equivalent circuits, field factor and
efficiency of solar cells, characteristic of cell connections, type of solar cells, solar cell
application in multi-solar systems, application of solar module, design of photovoltaic

systems, analysis and cost estimation of photovoltaic power systems.
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Démand Side Management
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The concepts and methods of demand side management (DSM), customer load
control, sirategic conservation and load management technologies, assessment of
program penetration and impact on system load shape, cost/benefit analysis and
feasibility of DSM program: utility deregulation, steps in reorganization of integrated

electric services.
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Energy Technoelogy
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Introduction to energy economics, energy demand and energy resources, the
difference  between primary and secondary energy sources, energy
storingsystems,techniques in order to processand to:refine primary energy sources, the
explanation of energy conversion between heat and mechanical shaft power,nuclear
power plants. Regenerative energies: hydraulic, geothermic, photovoltaic energy and
wind energy. The energetic usage of municipal waste,futureenergy supplying systems
like fuel cells, magneto-hydrodynamic facilities, fusion as well as methane and

hydrogen systems.
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Wind Energy Technology
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Status of wind technology, evaluation of wind energy potential, wind modeling in flat
and complex terrain, wind energy sitting approaches, wind turbine aerodynamics,
optimum design of wind turbine blades, aerodynamic and gravity loading, electrical
conversion systems, synchronous and induction generators, constant and variable
speed systems, aerodynamic power control (stall, pitch, yaw) electromagnetic torque
control, control strategies, design of wind vturb'ines, important factors of design
options, design parameters of the components, performance testing and modeling,
measurements under controlled conditions, field testing instrumentation,. wind farm
technology issues, electrical ‘integration, power quality, standards and certification,

international standards, economics of wind turbines, wind energy prices, future price

trends, environmental effects.
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Hybrid Systems Technology
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Basics of renewable power systems, on-grid systems,. mini-grid hybﬁd systems, -

principle of energy storage systems, electric consumers, power electronic components
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in hybrid systems, solar generators, wind generators, water turbines, biomass
generators, systems motor generators, The use of them for electricity generation in
hybrid electric power systems, case studies of successful systems, system sizing,
characteristic of hybrid systems, monitoring of hybrid systems, energy management

systems, economic issues, economic calculation.
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Selected Topics in Renewable Energy
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Selected topics in renewable energy at the master degree level. Topics depend on

knowledge and technology.
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Power Electronics Application in Power Systems - "
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Principles of transmission and quality control in ‘power system utilized by power
electronics converters, various types of power electronics utilization in power systems

[flexible ac transmission system (FACT)], modern technologies of the controller for

such FACT devices. -
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Switched Mode Power Conversion
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Switched-mode power conversion, -topologies, magnetic and control, topological
properties of switching . structures, modeling and analysis of -switching converters,

analysis and design of switching converters, applications of switching converters.
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Control of Electric Drives
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AC motor models for drive applications, fundamentals of vector control, steadystate

and transient operation of induction, synchronous and dc motor drive.
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Power Electronics and Control
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Power electronic devices, switching circuits including inverters and converters,
flexible ac transmission system devices and applications, static VAR compensator,
thyristor controlled series ¢ompensator, thyristor controlled phase angle regulator,

shunt compensation by synchronous voltage source, series compensation by

synchronous voltage source, and unified power flow controller.
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EMI and Noise Reduction Techniques
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Theory and practice of E.M. noise coupling; Techniques for noise reduction:
shielding,grounding and filtering. Measurement of EMI to comply with government
regulation. EMIproblems and solutions to switching power supply applications.

Design of EMI filter.
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Active Power Line-Current Conditioning
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Review of power terms in electrical power system, power factor. Line input-current of
ac to dc converter circuits, power switching converter topologies and circuits, modern
power electronic devices. Computer simulation of power electronics circuits and
modeling. Harmonic elimination methods: passive, active and hybrid methods. Active

power filter and active power-factor correction topologies. Utility interface with

power electronic systems.
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Linear Control Systém
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Definition of linear systems. Iﬁput—output characteristics of linear dynamical systems.
Analytical solutions to linear systems. State-space description of linear systems.

Canonicalrealizations. Solution to state-space equations. Discrete-time systems. Linear

3
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vector spaces.Controllability and observability. Linear state-variable feedback. State-

observer design.

pssravaesdnTIsisTUUNan AR S 3 (3-046)
Dynamic System Modeling and Analysis
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Introduction to dynamic system, mechanical systems, electrical systems,
electromechanical systems, thermal systems, fluid systems, standard forms for system
models, block diagrams and computer simulation, transform solutions of linear
models, transform function analysis, developing a linear model, block diagrams for
dynamic systems, model analysis and design tools, feedback design with computer

programming.
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Advanced Control System \
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i Adaptive control problems and épp]ications', real-time parameter estimation, least
squares and regression models, direct and indirect self-tuning regulators, stochastic

and predictive self-tuning regulators. Model-reference adaptive systems, Lyapunov
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theory, introduction to intelligent systems, applications of artificial intelligence (Al) in
control engineering to problems in control system design and implementation, expert
systems, expert control technique, fuzzy logic, fuzzy control. fuzzy learning, neural

networks and their applications in control systems, self-leaming control systems with

‘neural network
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Digital Contrel System '
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Samplingtheorem, samplingofacontinuoustimestatespacesystem. Transformation  of
state-space models, z-transform, input-output models, pulse-transfer function,
stability, controllability and observe ability, frequency domain analysis, design of

state-feedback regulators and observers, tracking systems.
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Intelligent System
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Basic principles of fuzzy logic, fuzzy set theory, approximate reasoning, application of

fuzzy logic, expert systems and their applications, neural networks and their .

applications, evolutionary computation techniques and their applications.
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Advanced Industrial Instrumentation
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Roles of industrial measurement, functional elements and characteristics of industrial
measuring system, analysis, design, selection and applications of sensors in industrial
measuring system, factory automation, process-automation, precision machinery,

future trend of industrial sensors.
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Advanced Sensor Technelogy
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Classification of sensing devices, sensor signals and interfacing, conventional silicon
processing, specialized materials processing, micromachining, sensor operation,
various kinds of sensors, sensor performance, intelligent sensors, micro-sensor array
devices, data processing and analytical methods.
msaammnsznnnugmmm‘lﬂnﬂwswmmaé%ug« 3(3-0-6)
Advanced Microprocessor-Based Systems Desigﬁ\
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Hardware device and software configurations of microprocessor, development of
high-level languages for control, inteﬁaces, sensors and transducers, microprocessor
simulation of digital logics and reé]-time devices, control system design and

applications, robot controller.
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Power Converter Modeling and Control
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Nonlinear modeling of power conversion circuit using discrete and average techniques
analysis and design of voltage mode and current mode control; parallel module
operation and system interactions; distributed power systems; time domain simulation

and frequency domain measurment techniques.
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Selected Topics in Power Electronics
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Selected topics in power electronics at the master degree level. Topics depend on

knowledge and technology.
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Semiconductor Devices Technology

v d! @ o ° Y a c{ =1 3 ¥ =< @ o
!lﬂﬁ\‘lﬁ'ﬁﬂ\'l?\’)ll']llﬁ%iﬂi‘n'ﬂ‘ﬁDii:l?lﬁﬂ']iﬂ@ﬂﬂaﬂllﬁzﬂ'lilﬂﬁUNLLNNﬁ]iﬂQﬂ’Ju']

o A : = 1Y N o ’ N ad ar
ﬂ'ﬁ‘YITEJ‘W!!‘Wﬂ‘ﬁﬂ'ﬁi‘ﬁN‘Ku’f)ﬂﬂhl‘]f-ﬂﬂ')ﬁllﬂiﬁ'lil%ﬂﬂuﬂ']iﬂ\'l"l’t’]’ﬂ’t’]u’)ﬁﬂ'li’)ﬂﬂ'nll
WuduarsBeumsia Innswimsndou TanziFoudersesmsilssnounaz
< . wa @
nwssyasdlsziaanudumasusmestuuazuur Iy lusuinavea
maTulagnswanaisniianh '
Integrated circuit fabrication technology; crystal growth, vapor phase epitaxy, liquid
phase epitaxy, molecular beam epitaxy, thermal oxidation, solid-state diffusion, ion
imp]antétion, metallization, lithography, semiconductor physics; non-equilibrium

state, carrier injection, semiconductor surface effect devices;-properties of silicon-

- silicon dioxide systems, semiconductor device applications and technologies.
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MAHANIN55IN ' 3(3-0-6)
Integrated Circuit Techniques
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Basic integrated circuit (IC) fabrication methods, basic IC components, p-n junctions,

diodes, schottky barrier diodes, pnp and npn transistors, FET and MOS, analog IC
design techniques, constant current stages, constant voltage stages, level shifting
stages, input output stages, amplifiers, multipliers, VCO, PLL, digital IC techniques,

various type of gate.
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VLSI Design
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Details of very large scale integration (VLSI) technd]ogy and VLSI design method,
the impacts of VLSI on chip architecture, application specific integrated circuit
(ASIC) design automation. In this course, all students will also create a practical
design of VLSI circuit as a course project using engineering workstation and VLSI

design tools.
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VLSI Array Architecture
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Systolic array, pipeline structure, wavefront array processors, mapping algorithms into

array structures, signal and image processing algorithms, system and software designs

. implementation of array architecture, applications to signal and image processings.

maluladinozn13eeniiniiessIu CMOS 3(3-0-6)
CMOS Design and Technology
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Complementary metal oxide semiconductor (CMOS) technology and devices, CMOS
static gates, switching of CMOS static gates, CMOS static gates in integrated circuits,
CMOS dynamic gates, circuit performance evaluaﬁon, CMOS VLSI circuits, high
performance CMOS circuits, practical problems of CMOS VLSI.
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Satellite Communications
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Review of communication system theory. Modulation techniques for
“satellitecommunications. Analog and digital multiple access techniques: FDMA and
T'ﬁMA.Intennodulation and interference. Earth stations, transponders and antenna
systems. Calculationsof satellite link budget design: losses, sensitivity and carrier-to-

noise ratio.
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Optical Communication
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Development of optical communications system, characteristic of - optical
communications, characteristics of fiber optic, properties of laser light, light
propagation theory, light sources, optical components and optical transmission
systems, photo diode, photonic switching, modulation and demodulation, optical

communications and application.
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Electromagnetic Field and Wave Propagation
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Fundamental concepts and introduction of wave, transmission line, waveguide,
resonator and antenna, fundamental theory and definitions, Green’s functions, a
review of Maxwell’s equations, plane waves, reflection, refraction and transmission of
plane waves, wave propagation, non-ideal boundaries and. their effects, waveguides
and resonators, cylindrical wave and spherical wave.
fh%’mﬁanmﬁnﬁnmaﬁﬂﬁunxmséams . 3(3-0-6)
Selected Topics in Electronics and Communication

@ ¥ A

3y a a d a d A [ o ¥
ﬂ?ﬂlﬂlﬁﬂﬂﬂ']\?ﬂ']u?ﬂ?ﬂiiﬂﬂlﬁﬂﬂiﬂuﬂﬁllﬁzﬂ'ﬁﬂﬂﬁ'li(luﬁZﬁUlEﬂJiy'ﬂ‘ﬂﬂ'ﬁlﬂ

Gouddsundasmwanuiuazma TuTad
Selected topics in electronics and communication at the master degree level. Topics

depend on knowledge and technology.
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Advanced Digital Engineering
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Logical operation, logic elements and storages, hardware and software implementation
of arithmetic and control operations, central processor structures and features, machine
language, microprogramming.
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Random Variable and Processes
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Axioms of probability, random variables, functions of random variables, sequences of

random vartables, stochastic processes.

msthznaduanohiderifes 3(3-0-6)
Discrete Signal Processfng
i:nm"fmﬁ’uuaxﬁmmm"hidmﬁmnizmumifjuﬂamsuﬂaquazwamsme
nafu andauazwamsutlassadandumsmeleumssugszninessuuaie
msadosnmnaziie M13RITUNRZNITEINIUDINIINTOIAIABAU LTINS
Poundunaz hutimstloundu

Discrete linear systems, discrete signals, sampling processes and theorems, Laplace
transform of discrete signals, z-transform, pulse transfer functions, mapping from s-
p]ané to z-plane, stability and minimum phases, physical reliability of H(z), recursive
digital filter design, pulse invariant techniques, bilinear z-transform, square magnitude

techniques,
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Digital Signal Processing
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Discrete-time signal and systems, the z-transform, the discrete fourier transform, fast
algorithm for the discrete fourier transform, fourier analysis of discrete time signals
and systems, digital filter design techniques, discrete random signals, homomorphic

signal processing, power spectrum estimation.
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Advanced Signal Processing
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Discrete-time signal and systems, the z-transform, the discrete founer transform, fast
fourier transform, fourier analysis of discrete-time signals and systems, homomorphic
signal processing, power spectrum frequency estimation, digital filter design
techniques, applications of digital signal processin_:g, programming software design

%

and analysis digital signal sYstem.
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Neural Network Theory
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Basic concept of recognition and learning of human brain, artificial neural network

(ANN) algorithm, supervised and unsupervised leamning neural network, neural
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network architectures, single and multi-layer perceptron of neural network, training

algorithms, neural networks design, applications of ANN.
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Data Compression
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Lossless and losses compression technique and system, compression performance
measures, scalar and vector quantization, entropy coding, predictive coding, sub-band

coding, transform coding, and compression standard.
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Pattern Recognition
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Perception and pattern recognition machine, Baysean decision theory, basic concept of
neural network, deterministic and statistical classification. techniques, clustering

algorithm, training in linear classifiers, sequential decision models for pattern

classification; detail of objected classifier and requirement of pattern recognition
sysfems, analysis pattern recognition technique, application and feature research of

pattern recognition system.
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Speech and Audio Processmg
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Characteristic of speech and audio signal, random signal technique, scalar
quantization, vector quantization, standard and systems of speech recognition, speech
coding, speech synthesis, hybrid coding technique, code excited linear prediction
(CELP) algorithm, hidden markov models (HMM) technique, text-to-speech synthesis
algorithm, noise reduction techniqué, measurement and enhancement the quality of
speech and audio signal technique, applications of speech and audio processing
system. v
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Data and Computer Communication
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Introduction of data communications and networks Layered protocols and network
architectures, basic of data transmission, characteristics of transmission media,
modulation, multiplexing, error detection, error correction, point-to-point protocols at
network layer, delay models, multi-access communications, data flow control,
computer;to—cdmputer communications protocols,- public data networks, and local area
data networks, hardware and software in data and computer communications network

system, data communications applications.
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Topics are selected in the field of computer engineering at the master degree level.

The topicsdepend on current knowledge and technology.
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Methed of Engineering Mathematics
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Study, matrices, linear algebra, eigen-problems and quadratic forms, infinite series,
function yspaces and Fourier series, mathematical models in Engineering, introduction
to the theory of linear partial differential equations, method of solving second-order
partial differential equation, linear operator theory in engineering, variational methods

for boundary-value problems, applications of variational methods, an introduction to

finite element methods, finite different methods and finite volume method.

MSUIMSINTINSIANNTT : 3 (3-0-6)
Engineering Project Management
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Study necessary techniques for conducting engineering projects and how to manage
them including, journal and patent searching, problem identification, preject outline
and objective specification. The project rﬁanagement context will cover time .
management, cost analysis, financial management, risk management and other related '
topics. Throughout the course, students afe required to study theory together with case

study discussion, assignments and presentations.
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Internship
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Utilize knowledge to solve or ana]yie engineering problems that occur in a factory, as
well asto work in an industrial environment. Students must write a working report

summarizing theirjobs and outcomes.

a o I3 ;

INTHNUS ’ 12 (0-36-0)

Master Thesis

FynisAuney : 32086503n1sAnv ludolszneumsediiios 3 miauha
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.The student proposes the research project for their thesis from preliminary study

during internship. The students perform the research work under supervision of the

‘academic staff. The research projects: should be the real problem related to the

electrical engineeﬁng.
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