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Electrical Engineering Seminar 1
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MIVIUNUNIVING MIAseNNaalme msdnauelnlar
Fundamentals of research methodology, literature survey, discussion and criticism

on an academic articles, summary and conclusion, presentation of research results,

academic writing, multimedia preparation, oral presentation

FunmIanssalnih 2 1(0-3-6)

Electrical Engineering Seminar 2
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Prerequisite 04-210-601 Electrical Engineering Seminar 1
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Presentation and discussion on presently interested topics in electrical engineering

at the master degree level, preliminary study in the field of interest topics

d o

adiamansdndnssuldihvugs 3(3-0-6)
Advanced Electrical Engineering Mathematics
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Solution of linear system, system of non-linear equation, matrix analysis, function of
a complex variable, laplace transforms, the z transform, fourier series, fourier transforms,

vector calculus, partial differential equations for electrical engineering problem,

optimization, applied probability and statistics
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Applied Numerical Analysis for Electrical Engineering
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autius msszgnd 195 efioninidduavdmiuudilymdiaanssyliih
Error analysis, root of equations, solution of linear algebra equation, optimization of
an unconstrained function of a single or multi-dimensional variables, curve fitting,
interpolation, numerical integration, solution of ordinary differential equation,

application of numerical analysis for electrical engineering problems

Jd o o U
mslsunsuneniunesadelnidmsuadanssaluih 3(3-0-6)
Modern Computer Programming for Electrical Engineering
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Applications of modern computer programming for electrical engineering research
which concerned in the field of study of power system, power electronics, control

system, instrumentation, high voltage engineering, renewable energy research and

another related field of study

suauIzmaneniaumesluszuylvlihimas 3(3-0-6)
Computer Aids Power System Analysis

puudiaeeszuyIdiiside ms3nszims lnaveaida I msiasizd
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msisznaaaruzvesszun lihdide mslsldsunsuaeuiiaaes luns
ngreszuy I

Modeling of power system components, load flow analysis, distribution load flow
analysis, analysis of ac/dc systems, computer programming aspects, short circuit
analysis, state estimation in power system, computer laboratory sessions on use of

application software and sample studies
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Power Distribution Systems
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Yaeadeluszuudmhesias I

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 consideration of distribution system,

grounding and safety of distribution systems

ermaz*ﬁ"‘mg‘lmzw"lw%ﬁﬁa 3(3-0-6)
Electrical Transient in Power Systems
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Introduction to electrical transient; switching transient: simple and abnormal switch
transients, transients in three phase circuits, transient in conversion equipment,
electromagnetic phenomena under transient conditions, lightning effects on power
systems, traveling wave on transmission line, effects of transient voltage on
transformer windings; protection of systems and equipment against transient over
voltage and insulation co-ordination, computer aids to the calculation of electrical

transients
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Electrical Economics and Planning
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Nature of planning in electricity sector and the hierarchy of electricity planning models,
electricity demand forecasting, power generation technologies, economics of power
generation options, economic operation of power system, economics of power system
reliability, power system planning models, electricity pricing theory and approaches,

buyback rates of independently produced power
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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 improvement, power system stabilizers, sub-synchronous resonance, voltage

stability static and dynamic analysis
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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-aid for system monitoring and communication
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Advanced Power System Protections
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Principles of power system protection, operating principles and characteristics of relays,
modern protective relays, transmission line and feeder protections, electrical

machines protection, bus bar protection, transformer protection
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Electrical Power System Quality
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Power quality meaning, standard of power system quality, 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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DC and Flexible AC Transmission Systems
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High voltage DC transmission, fundamental of flexible AC transmissions; static var
compensators; thyristor controlled series compensators; static synchronous
compensators; static synchronous series compensators; unified power flow controller;

application of various FACTS controller
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Advanced Power System Reliability

o w a ~ an ] < dy ~ ax A
"UHW@ﬂWENNﬁﬁl’lwﬁWIﬂﬂﬁ$Lﬂﬂﬂﬂﬁﬂ31ﬂu1ﬂglﬂuwu§1u TZIUIVITANUDLAS

d‘ a 1 a dy

3282101 ‘i%‘]J“]JWleITEN ﬂﬁWﬁG]hh/‘hﬂHlagigﬂﬂffﬂﬂﬁfllmUWﬁN INAUANUITIUUDI
FTUUI MUY TTUVIATOABUUITAN T2ULIATONBLULUUIULAZLULA1Y

A A ] A A A A 9 9 o
ﬂ’J']iJLG]f’E)E]@Ulﬂ“UENﬁﬂWuﬁ'JﬂG]NL!agﬁﬂ"lut’J@ﬂ ﬂ’NﬂJWﬁﬂNi“BQWHﬂJ@QIiQﬁ]ﬂSLEﬁ%

~ 4 o a o a 1 A A 9

a1y msﬂﬁzqﬂ@mimammummﬂa fﬂiﬂigmuﬁ']ﬂmﬂ'lﬂﬁﬁﬂ‘ﬁ@ﬂﬂllﬂ
Generating 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
networks, substations and switching stations reliability, plant and station

availability, applications of Monte Carlo simulation, evaluation of reliability worth
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Energy Technology
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Introduction to the energy situation, demand and resources, primary and secondary
energy sources, explanation of energy reservation, introduction to nuclear power
plant, renewable energy technologies such as photovoltaic, wind energy and fuel

cells, energy usage from municipal waste and the futuristic energy system
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Photovoltaic Systems and Their Applications
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Theories of solar radiation and structure of solar cell, type of solar cells, equivalent
circuits, fill factor and efficiency, characteristic of solar module connections,
application of solar cell in sunlight concentrated systems, design of photovoltaic
systems, application of solar modules in various systems, building integrated
photovoltaic (BIPV) systems, economic analysis of systems and life cycle cost

analysis of photovoltaic systems

msudasnaanulasnsa 3(3-0-6)

Direct Energy Conversion
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Energy sources and energy conversion principles, basic of energy conversion, thermo-

electric power generation, chemical energy conversion, photovoltaic effects and solar

energy conversion, applications of direct energy conversion system such as fuel cell,

photovoltaic, thermoelectric
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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 layout of high voltage power systems, effects of high voltage
electromagnetic fields on public health, fundamental of kinetic gas theory, element
process in plasma, charge carrier generation, ignite from gas discharge, glow discharge,

Introduction of power cable, components, design and production of power cable,

quality management of power cable
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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
simulation method, the surface charge method, the boundary element method, basic

applications in high voltage engineering problems
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Electromagnetic Compatibility
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Fundamentals, phenomena, problems, methodology of EMC and its control,
shielding and filtering, design to avoid EMI problems, safety aspects, achieving
compliance with the new EMC directive, guide to relevant standards, immunity and

emission standards, EMC testing and management
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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
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Insulation Coordination

mﬁﬁmuﬂmmu%ammmu é’ﬂymmuﬁﬁmmwﬁmwmmmu Lliﬂﬁulﬁu
il maflestueeds msflostuanilliihdes adundeud nsnu'lil
oundu ezismans midszamuduiuimanuau iefudhmvesanil usedu
Lﬁumﬁﬁlﬂﬁ1 NITDDNUUURUIUUDITY

Insulation strength specification, insulation strength characteristics, over-voltage,
lightning flash, shielding of transmission lines, shielding of substations, traveling
waves, backflash, arresters, station lightning insulation coordination, induced over-

voltage, line insulation design
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Power Converter Topology
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Introduction to power electronic devices, AC/DC converters, AC/AC converters,
DC/DC converters, DC/AC converters, DC-linked inverters, multi level inverters,
current conduction and limiting, harmonics and ripple elimination, filtering and
their principles of operation, basic of electric drive control in motoring, regenerative
mode and dynamic braking
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Control of Power Electronics
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Sensors for current and voltage, current regulation, reduction of switching power
and gate drive circuit of power electronic switch, brief of digital signal processor
and micro-controller implied into power converters, variety of pulse-width

modulation and selective harmonics elimination method, the suitable use of power

converters in applications
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Advanced Electrical Machines
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Theory, impedances with time constants of induction motor and synchronous
machines, linearization of equations, reduction-order of the 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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Control of Electric Drives
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AC motor models for drive applications, fundamentals of vector control, steady-

state and transient operation of induction, synchronous and DC drive
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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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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 converters utilization in power
systems, modern technologies of the controller for the flexible AC transmission

systems devices
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Advanced Control Systems
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Adaptive control problems and applications, 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
theory, introduction to intelligent systems, applications of artificial intelligence (AI)
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-learning control systems

with neural network
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Digital Control Systems
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Sampling theorem, sampling of continuous-time state-space system, transformation of state-
space models, z-transformation, input-output modeling, pulse-transfer function,
stability, controllability and observe ability, frequency domain analysis, design of

state-feedback regulators and observers, tracking systems

msszaanadyaananea 3(3-0-6)
Digital Signal Processing
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Discrete-time signals and systems, z-transformation, discrete fourier transformation, 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 estimations
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Artificial Neural Network Theory
dy o ~ 9 4 @ [l ~
NUFIUNTIAVULASNITITYUIUDITNDINY Y WﬂﬂﬂTi"ll’é)\'lTﬂi\‘l"lﬂElﬂi$ﬁTVll°l/]ﬂiJ
Tasanelszamifeununinmsaounag hifimsaou anilaonssuunusians
] = 1 = QSJI =) QSJI
Iﬂ‘i\i"lﬂﬁlﬂﬁgﬁWﬂL‘ﬂﬂﬂJ Iﬂ‘i\ﬁﬂﬂﬂ‘i%ﬁTﬂL‘ﬂﬂMllUU%uLﬂﬁl’JLLa&L‘U‘UWﬁWﬂ“}SH
[ a R = 9 ] = Jq 9
0aNDINUNITLIYUY ﬂ'lﬁﬂ@ﬂLLUUTﬂiQmTﬂﬂﬁgﬁTﬂlﬂt’JN ﬂ?iﬂigqmﬂiﬂf\ﬂu
Tnseelszaninon
Basic concepts of recognition and learning of human brain, artificial neural network
(ANN) algorithms, supervised and un-supervised learmning of neural networks, neural
network architectures, single and multi-layer perceptron of neural networks, training

algorithms, neural networks design, applications of ANN
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Sensor Technology
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Classification of sensing devices, sensor signals and interfacing, conventional
silicon processing, specialized materials processing, micromachining, sensor
operations, various types of sensor, sensor performance, intelligent sensors, micro-

sensor array devices, data processing and analytical methods
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Selected Topics in Electrical Engineering 1
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Selected topics in electrical engineering at the master degree level, topics depend on

knowledge and technology
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Selected Topics in Electrical Engineering 2
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Selected topics in electrical engineering at the master degree level, depending on

knowledge and technology
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Advanced Topics in Electrical Engineering 1
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Currently interesting topics, current technology and trends in electrical engineering

Wateiszgndmadaanssulvivh 2 3(3-0-6)
Advanced Topics in Electrical Engineering 2
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Prerequisite 04-213-603 Advanced Topics in Electrical Engineering 1
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Currently interesting topics, current technology and trends in electrical engineering
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Special Laboratory in Electrical Engineering 1
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Experiments, analysis, establishing models in research area in the field of electrical

engineering
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Special Laboratory in Electrical Engineering 2
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Experiments, analysis, establishing models in another aspect of research area in the

field of electrical engineering
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Advanced Laboratory in Electrical Engineering 1
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Experiments, analysis, establishing models and implements in research area which

concerned in the field of electrical engineering
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Prerequisite 04-213-607 Advanced Laboratory in Electrical Engineering 1
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Experiments, analysis, establishing models and implements in another aspect of

research area in the field of electrical engineering
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Industrial Internship in Electrical Engineering
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Industrial practice to analyze and solve industrial-relevant problems of the

internship thesis research by working in an industrial environment for at least 1

semester under the supervision of a faculty member and industry, preparation of

a working report and summary of the job
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Environmental Systems and Management
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Concepts of environmental systems and management issues and priorities,
standards and criteria setting, indication and indices, information systems,
organization enforcement and economic aspects of environmental control, EMS and

ISO, monitoring, pollution prevention, case studies
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Engineering Economy
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Basics of engineering economy, costs, interest calculation, present worth, annual
worth, rate of return, benefit-cost ratio, depreciation, impacts of income tax, break-

even points, replacement, inflation, project evaluation and decision making under

risks and uncertainty
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Thesis
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Research in an interesting topic in electrical engineering under the supervision of

a faculty member, preparation of thesis in a proper form, presentation at a public

seminar, oral examination and writing up a complete thesis
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21501532 AVYIA (National Journal Publishing)

1.

S. Hiranvarodom, “Choices of Application of PV Power System for a Rural Village in Thailand
(Thai Version)”, Exploring the World of Chemistry and Technology Journal, ISBN 1686-7270,
Rajamangala University of Technology Thanyaburi Thailand, pp. 1-10, January-March 2005.

S. Hiranvarodom et al, “A Strategic Model for PV Dissemination in Thailand”, Progress in

Photovoltaic, Research and Applications, pp.409-419, 1999.

3243391113520 VMUYIA (International Conference)

1.

S. Hiranvarodom et al, “An Optional Design of PV Systems for a Thai Rural Village”, Proceeding of 1 6"
European Photovoltaic Solar Energy Conference and Exhibition, Glasgow United Kingdom, pp.
2598-2601, May 1-5, 2000.

S. Hiranvarodom, “A Role of the National PV Centre for Dissemination of PV Development in
Thailand”, Proceeding of 17th European Photovoltaic Solar Energy Conference and Exhibition,
Munich Germany, Oct. 22-26, 2001.

S. Hiranvarodom, “A Comparative Study of Solar Street Lighting System in Different Lamps”,
Proceeding of PV in Europe from PV Technology to Energy Solutions Conference and Exhibition, Rome
Italy, Oct. 7-22, 2002.

S. Hiranvarodom, “Modeling of Strategy for Photovoltaic Development and Dissemination in
Thailand”, Proceeding of 3" world Conference on Photovoltaic Energy Conversion, Osaka
International Convention Center, Osaka, Japan, May 11-18, 2003.

S. Hiranvarodom, “A Comparative Analysis of Photovoltaic Street Lighting System Installed in
Thailand”,  Proceeding of 3rd World Conference on Photovoltaic Energy Conversion,  Osaka
International Convention Center Osaka Japan, May 11-18, 2003.

S. Hiranvarodom, “Performance Analysis of the Photovoltaic Water Pumping System at a Thai
Educational Institute”, Proceeding of 1 9" European Photovoltaic Solar Energy Conference and
Exhibition, Paris France, Jun. 7-11, 2004.

S. Hiranvarodom, “Design and Analysis of Centralized Photovoltaic Power System for a Rural
Village in Thailand”, The 3" International Symposium of Eco-Energy and Material Science Engineering,

Lotus Pang Suan Kaew Hotel, Chiang Mai Thailand, April 6-9, 2005.
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8.

S. Hiranvarodom, “Photovoltaic System for a Board of the Faculty Map in a Thai university”,
Proceeding of 1 5" International Photovoltaic Science and Engineering Conference and Solar Energy

Exhibition, Shanghai International Convention Center Oriental Riverside, October 10-15, 2005.

1352533%1M352AUIA (National Conference)

1.

2.

N5AIILAVNIMIBIA (International Journal Publishing)
1.

Karel Sterckx and S. Hiranvarodom, “PSPICE Simulation of the Lattice Balanced Modulator”, Proceeding of the
18" Conference of Electrical Engineering, Chonburi Thailand, pp.432-439, October 11-12, 1993.

S. Hiranvarodom et al, “Multistage Lightning Impulse Voltage Generator for Engineering Education
Applied”, Proceeding of the 26th Conference of Electrical Engineering, Petchburi Thailand, pp.465-470,

November 6-7 ,2003.
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K. Busawon, J De Leon Morales, and W. Subsingha, “A Control Design for a Class of Nonlinear

Systems Using Linear Techniques”, The IASTED International Journal of Robotics and Automation,

2003, Vol. 18 (No. 2), pp. 63-71.

21581552AUY 1A (National Journal Publishing)
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132433%111332AVU11B1A (International Conference)

1.

W. Subsingha, K. Busawon, and G.A. Putrus, “Line Impedance and power angle estimation for the
control of a grid connected synchronous generator”, The 22" TASTED International Conference on
Modelling Identification and Control (MIC2003), 2003. pp. 40-44.

W. Subsingha, K. Busawon, and G.A. Putrus, “Robust Mid-voltage regulation of a transmission line
using ASVC”, The IASTED Proceeding of the 7" International Multi Conference on Power Systems
and Energy Systems, 2003, pp. 138-142.

W. Subsingha, “Observer based midpoint voltage regulation of a power system using an ASVC”, The
IASTED International Journal of Energy and Power Systems 2006, IASTED International Conference

in Energy, Power and Systems (EPS 2006), Chiang Mai, THAILAND, 29-31 March 2006, pp. 88-93.
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4. W. Pusorn, W. Srisongkram, W. Subsingha, S. Daeng-em, and P. Boonchiam, “Low Cost AC Solid
State Circuit Breaker”, Poster Session of The seventh International Conference on Power Electronics
and Drive Systems (PEDS 2007), 27-30 November 2007, Bangkok, THAILAND.

5. S. Onpuns, W. Subsingha, P. Boonchiam, and W. Olapiriyakul, “The Simulation Model of 160kW
Induction Generator Driven Micro Hydro Turbine Power in the MWA of Thailand (Lat Prao Pumping
Station)”, The 7th Eco-Energy and Materials Science and Engineering Symposium, 19-22 November
2009, Chiang Mai, THAILAND.

13524339111 352AVA (National Conference)
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