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1. Engingering Drawing

Lettering; orthographic projedtion; orthographic drawing and pictorial drawings, dimensioning and tolerancing;
sections, fauxiliary views and development; freehand sketches, detail and assembly drawings; basic computer-aided
drawing.
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2. Engineering Mechanics

Force systems; resultant; equitforium; fluid statics; kinematics and kinetics of particles and rigid bodies; Newton’s
secend law of motion; work and energy, impulse and momentum,

w3a Statics : Force systems; repultant; equilibrium; friction; principle of virtual work, and stability, Introduction to
dynamics,
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3. Engineefing Materials

Styudy of relationship between |structures, properties, production processes and applications of main groups of
engineering materials i.e. metals, polymers, ceramics and composites; mechanical properties and materials degradation.
AnuitunsUiuune O wanzanud @ msusuds dof

4. Computer Programming

Computer concepts; computer romponents; Hardware and software interaction; Current programming language.
[ oF 11 ar a ;
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'5. Electric Circuits

Circuit elements; node and fnesh analysis; circuit theorems; resistance, inductance, and capacitance; first and
second prder circuits; phasor diagram; AC power circuits; three-phase systems.
anuiynUivin O mead) O AUV Al

6. Engineering Flectronics
bemiconductor devices; currg nt-voitage and frequency characteristics; analysis and design of diode circuits;

analysis and design of BIT, MOS, CMAS and BICMOS transistor circuits, operational amplifier and its applications, power
| supply module.

i
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7. Electromagnetic Field

klectrostatic fields; conductors and dielectrics; capacitance; convection and conduction currents; resistance,
magnetostatic fields; magnetic materidls; inductance, time-varying electromagnetic fields; Maxwell’s eguations.
arudiumMsuiuilp O wanvauud (O asUFuUge fadl

8. Contrgl Systems
Mathematical models of systens; Transfer function; System maodels on time domain and frequency domain;
Dynamic models and dynamic responses of systems; First and second order systems; Open-loop and closed-loop control;
Feedback|control and sensiﬂtivity, Types of feedback control; Concepts and conditions of system stability, Methods of
stability test.
arwdumadiuvpe O wuwauudr O AITURUUSY il
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1. Electrical Instruments and Measdirements

Units and standard of electri
measurgment of dc and ac current ar
measurgment; the measurement of r
measurament; noises; transducers.

Fal measurement; instrument classification and characteristics; measurement analysis;
nd voltage using analog and digital instruments; power, power factor, and energy
esistance, inductance, Capacitance; frequency and period/time-interval

AumsUiuUR O wanvauuds
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2. Electrical Machines
Magnetic circuits; principles o

three phase transformer; principles of rotating machines; DC machines; AC machines construction; synchronous machines;
single phase and three phase inductioh machines; protection of machines.

{ electromechanical energy conversion; energy and co-energy; single phase and

prwdumiule O wunzauudy
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3. Electrical System Design

lighting and appliances circuit design;

Basic design concepts; codes [and standards; power distribution schemes; electrical wires and cables; raceways;
electrical |equipment and apparatus; |load calculation; power factor improvement and capaciter bank circuit design;

short circyit calculation; grounding systems for electrical installation.

motor circuit design; load, feeder, and main schedute; emergency power systems;
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4, Electrical Power Systern

Power transformer characteristics and

Electrical power system structure; AC power circuits; Per unit system; Generator characteristics and models;

Fundamerjtal of load flow; Fundamental of fault calculation.

models; Transmission line parameters and models; Cable parameters and models;
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5. Power Blectronics

converter; dc to ac converter

Chargcteristics of power electronids devices; power converters: ac to dc converter; dc to dc converter; ac to ac

aiuniUius O mnauuds
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measurement technigues; electric fiel

6. High Voltage Engineering / Electrica| Safety / Electrical Engineering Materials
6.1 High Voltage Engineering
Uses of high voltage and ovefvoltage in power systems; generation of high voltage for testing; high voltage

voltage testing techniques; lightning and| switching transients; insulation coordination.

d stress and insulation techniques, breakdown of gas; liquid and solid dietectric; high
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6.2 Electrical Safety

Electrical Hazards and Safety Measures; Causes of Electrical Accidents and Injuries; Electric Shock; Step and Touch
Potentials; Electrostatic Discharge (BDS), Electrical Arc Flash and Protection; Etectrical Isolaticn; Practical Grounding,
8onding land Shielding; Electrical Safety Testing; Circuit Protection Devices; Electrical Safety Guidance for Low-voltage and
High-voliage Systems; Electrical Safety Equipment; Electrical Safety in the Workplaces.

PmunsUiIR O wsauuds| O PsUFUUS

6.3 Electrical Engineering Materials

$tructure of materials; Flectrical properties of materials; Magnetic properties of materials; Optical properties of
materials) Electrical conductors; Intfoduction to semiconductor devices; Superconductivity; Solid, tiquid and gas
dielectrics; Applications of materials in electrical power devices

or

AnaiunsUiudp O wwaud |O AITUSUUge fail

7. Power System Protection / Energy |Conservation and Management / Sensor & Transducer
711 Power System Protection

Rl

undamental of protection practices; instrument transformer and transducers; protection devices and protection
systems; gvercurrent and earth fault protection; differentiat protection; transmission line protection

by distance relaying; transmission line protection by pilot relaying; motor protection; transformer protection; generator
protection; bus zone protection. ) '

arwiunnsuiuip O sanzauudh O rosuudss fd

7.2 Energy Conservation and Management

Fundamental of energy efficierjcy; Principle of energy efficiency in building and industry; Load management: Laws
and regulations of energy conservation} Energy management and analysis in building and industrial; Technical aspects to
use energy efficiently in lighting systems, heating and ventilating and air-conditioning {HVAC) systems, Industrial motor; Co-
generation; Energy conservations and e¢onomic analysis.

aniniuiuip O murand O easuiudss i

7.3 Sensors & Transducers
Infroduction tc measurement| and control devices; analog and digital transducers; pressure measurement
techniques; differential pressure transmitter; fluid flow measurement includes primary meters, secondary meters and
special methods; measurement of temperature includes non-electric methods, electric methods and radiation method;
types of lquid level measurement, gdirect tiquid level measurement, indirect liquid level measurement includes
hydrostatic|pressure methods, electrical|methods and special methods; conventional controller.

ar & L J
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8. Powe

r Plants and Substations / A

enewable Energy / Electric Drives

power p

substatiqg

Load curve; diesel power pla
lant; nuclear power plant; re
N automation, lightning prots

8.1 Power Plants and Substations

nt; steam power plant; gas turbine power plant; combined cycle power plant; hydro

rewable energy sources; type of substation; substation equipment; substation (ayout;
pction; grounding systems.
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8.2 Renewable Energy

differencd
geotherm

ntroduction to energy syster
2 of conventional and rene
al, biogas, municipal solid

E €nergy, economics aspects

s and renewable energy resources; potential of renewable resources in Thailand;

vable energy technologies; renewabte technologies such as solar, wind, biomass,

paste, wave energy, fuel cetll; energy storages; laws, regulations, and policies of
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m o

transmissi
drives, AC

3 Electric Drives
ectric drive compenents, log
bn and sizing, torque-speed ¢

motor drives, servo drives sy

d characteristics, operating region of drives, braking methods of motors, power
haracteristics of electric motors, power converters, types of controllers, DC motor
stems, applications of drives in industrial automation.
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1. Electrical Instruments and Measdrernents

Units and standard of electrital measurement; instrument classification and characteristics; measurement analysis;
measurgment of OC and AC current|and voltage using analog and digital instruments; power, power factor, and energy

measurement; the measurement | of resistance, inductance, capacitance; freqguency and period/time-intervat
measurement; noises; transducers.

[
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2. Principle of Communication
Communication models, wirefcable and wireless/radio; Introduction to signat and system; spectrum of signal and
applications of Fourier series and transform; analog modulation, AM, DSB, SSB, FM, NB/WBFM, PM: noises in anatog
communication; binary baseband modulation; Nyquist's sampling theory and quantization; pulse analog modulation, PCM,
DM; multiplexing technigues; introduftion to transmission lines, radio wave propagation, microwave components and
communication, satellite communicatipns, optical communication.

rraiunsUiiip O wrzauud: |O AsUTulge eil

3. Data Communication and Networking

Introduction to data communjcations and networks; layered network architecture; point-to-point protocels and
links; delay models in data networks; nedium-access control protocols; routing in data networks; flow control: network
security; cloud network, architecture and system.
avaunitiule O mnzauud O mTUSUUT Aol ¥

4. Digital Communication
Review of probability and random process; signal detections; AWGN, digital modulation technigues, sigma-delta,
performanre analysis; introduction of information theory; source coding; channel coding; multichannel and multicarrier
systems; spread spectrum techniques; fading multipath channels.

Anudiunsuiulge O onneauudy O mrsududgs dd

5. Communication Network and Transmission Lines

Wire and wireless communicatipn; passive and active wire communication network; Y, Z, F, G, H matrix, relation;
connection and basic circuits, network transformation, transmission quantities, signal transmission circuit techniques, wave
fitters, attenuator, impedance matching, transmission line theory, equation, solution of low, mediur, high frequency,
primary angl secondary constant; incidgnt and reflected waves, standing wave ratio, line characteristics for open, short,
terminated| load, lossless, distortionless, position angle; composite tine, types of cable, copper, twisted-pair, shielded,
unshielded| twisted pair, screened twisted pair, coaxial cabie; current cable standards.

AdumsUiule O wmnzaudy Q msududss il
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6. Optigal Communication / Mobild Communication

6.1 Optical Communication

) = R A o wr 3
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Cylindrical dielectric wavegui
parameters; optical fiber production;
attenuation and dispersion in fiber lin
link systern; introduction to FTTX,
AnuiupIsUiuuR O wanvauds O AIUTuUSe Al

Hes and propagating conditions; structure and types of optical fiber; optical fiber
bptical cable types; optical transmitters; optical receivers; signal degradations,
k; optical repeaters and amplifiers; link budget catculation; multiplexing in opticat

4.2 Mobile Communication

Wireless communication system; theory, principle of mobile communication system; characteristic and impact of

radic propagation; modulation techniques; voice; encoding techniques; multiplexing technique; interconnection
_components for mobile communication system; standards of current mobile communication, 3G, 4G, 5G and beyond.
AratuMatiuuss O wneauud (O AIsUSUUT siell

7. Microwave Engineering / Digital Sighal Processing

7,1 Microwave Engineering

Review of Maxwell’s equations plane waves; microwave transmission lines and waveguides; microwave network
analysis; impedance and equivalent vo tage and cuirrent; the s matrix; signal flow graphs, impedance matching and tuning,
. microwave resonators; power dividers gnd directional couplers; microwave filters; point-to-point microwave link; radar
system; microwave propagation; basic df microwave measurement. ! ’
aruuntsuivup O wwauudy O AsUfuUse ded

7.2 Digital Signal Processing
Cantinuous-time, discrete-time bignals and spectral analysis; decimation and interpolation; discrete Fourier
transform; probabilistic methods in DSP; quantization; IR, FIR, DSP applications such as image processing, 2-D signals and
systems, image enhancement and coding, computed tomography, speech and audio processing, speech models and
characteristics, short-time Fourier analys|s and synthesis, DPCM, linear predictive coding, array processing, radar principle,
propagating waves, beam forming, and flirther current applications.

Note : 775 Us"un‘ﬁmﬁm Digital fogic and Circuit Designs IWasmpaseivie Digital Signal Processing uax ﬂuam?ﬁ’}
Digital Signgl Processine floxanamdasiuie Signal and System viliidomluidhdousiy w3 Digital Logic and Circuit
Designs Uy Signal and System & lilldgnvnulaeanyiensiniy

Digitat L.ogic and Circuit Designs
Number systems and codes; logical operation and togic gates; Boolean algebra; logic simplifications;
combinatioI;l logic circuits; memory and storage elements; sequential logic circuits; analysis and design of sequential
logic circuits; programmable logic devices; PAL CPLD FPGAs, digital system design; hardware description {anguage;
modeling and simulation,
radunaiup O wvauudr O masufuuse dell
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8. Antenna Engineering / Broadban Communication
8.1 Antenna Engineering

L - . AR o rne - D
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Basic definitions and theory; sotropic point source; power and field patterns; directivity and gain; efficiency, wave

polarization; Friis transmission equatign, radiation from current elements; radiation properties of wire antenna; array

antenna; Uda-Yagi antenna and log-périodic antenna; aperture antenna; microstrip antenna; modern antenna for current

applicatipns; antenna characteristics measurement.
AT O mnsauds| O AISUTUUSe fadl

8.2 Broadband Communications

Rrinciples of broadband comnpunication networks for switching telephone system, VolP telephone, WAN
infrastructure; ATM, VPN, FDOI, DSL, ISON, SMDS and current techniques; considerable information on Internet, intranet,
extranet; theory of power line commupications (PLC) for narrowband, broadband communicatibns, standards of PLC-based
Networking; cellular systems: multiple laccess and interference management, capacity of wireless channals, multiuser
capacity, Multiple-Input Multiple-Outplit (MIMO) system.

anusumUiulge O mnzauud |O AsUiulse il
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