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3. qmaﬂwmz‘uawm%ﬁﬁwaﬂizmﬂ (muvBnnas Washington Accord %38 anuvannad Sydney Accord)
3.1 WAAIANNTBNLEITENINTIEINVOIMANER ST UANEN YT vasTNn ST asARuTannas Washington Accord

aeu | anvastainfinelseasn (Graduate Attributes) SRAY/918391 AN93UNET183YY
audannas Washington Accord
1 | AuRudaInssu (Engineering Knowledge) 02-211-002 NYAALNNDTALLR AdaLazrAIL

- gnsaUszenalinuInsuadaaans Inerenans
THUFIWNITAINTIU WAZANLT RNEMSIAINTIY Lo
msunlanazmaneu vestymmaimnssungudou

ANAANERS 1

Mathematics |

soifles mameysiuduazUiiuses
Handuaasaarianduainnes
nsUszend NsUsEgNAaRius sULuY
gelaiimun wedalun1susnus n1sm
USWUSIB9F e

Vector algebra in three dimensions;
limits and continuity; differentiation
and integration of real-valued and
vector-valued functions of a real
variable, their applications;
applications of derivative;
indeterminate forms; techniques of

integration; numerical integration.

02-211-003
ANAANERS 2

Mathematics |l

wugihUswusmudy Usnuslinsswuu
waaRdavesilanduTeaaiiuUs

LU ST LLazﬂﬁuﬁﬂuﬂ%Qﬁamﬁﬁ AN
et uanpdaesileidurnaiimansdn
wlsuaznsussend

Introduction to line integrals; improper
integrals; calculus of real valued
functions of two variables; line, plane
and surfaces in three-dimensional
space; polar coordinates; calculus of
real valued functions of several

variables and its applications.

02-211-004
ANAANERS 3

Mathematics |l

aumadsoyiudidostunasnisussegns
guilBadinmans dwuuazaynIuTes
U NIINTEAWOUNTUWELADT Lo
nsUszInAlaituyagnuy
Introduction to differential equations
and their applications; mathematical
inductions; sequence and series of
numbers; Taylor series expansions and
approximation of elementary

functions.

-13 -




awu | Anwnzdudiniiieuseasd (Graduate Attributes) IWEIY/3183%7 AN95UIII8IYT
audannas Washington Accord

02-221-001 USuauen TS LAz AT IUYRIMNG W])

witflugy 9zmau AuANTRYRINY veamad

Fundamental Yoauds wazansavane aunail auna

Chemistry lopou aumansiall lassadiaves
dzmau WuswAl AnauUANIeenn
anssnsiuniin elaneuazlans
wnsudty
Stoichiometry and basis of atomic
theory; properties of gas, liquid, solid,
and solution; chemical equilibrium;
ionic equilibrium; chemical kinetics;
electronic structure of atoms;
chemical bonds; periodic properties;
representative elements; nonmetals
and transition metals.

02-221-002 UftRn1smaansiiaenndasiuidonlu

%ﬁﬁ’amimﬁ 578391 02-221-001 Lﬂﬁﬁugm

‘Wugm Laboratory experiments pertaining to

Fundamental lecture course covered in

Chemistry 02-221-001 Fundamental Chemistry.

Laboratory

02-231-003 nafansvasaynIAwaz Tanuianse

Wand 1 ngmaadouiivesiiafy saumanives

Physics | aymmmsi’ﬁ@;wﬁqm%q MsiARoufiLuy
vauuagluufindam maedouiiuuy
g1slutinegnedne audfvesans
namansvesiva MuLazaNToU
nsduaziioulazadunena
Mechanics of particles and rigid
bodies; Newton’s laws of motion;
kinematics of particles and rigid
bodies; rotational motion and angular
momentum; simple harmonic motion;
properties of matters; fluid mechanics;
work and heat; vibrations and
mechanical waves.

02-231-004 UiRmavnaesiiaenndesiuiiomly

UfuRnsidnd 1 | $1¢91 02-231-003 WANE 1

Physics Laboratory experiments pertaining to

Laboratory | lecture course covered in

02-231-003 Physics I.
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anwuzUuNANNIUszaeA (Graduate Attributes)
audannas Washington Accord

SUEIY/518397

A5 U818

02-231-005
Wand 2
Physics |l

wsiwdnlindosty lnlihade
AauwwEnld Msumsnaen waz
Mstaeauy 29astifinssuansaay
Tihnseuaadu wdnnsiiugiutes
didnnselnd virumansBusintin
uagsiruAansidenen I Nandadelnd
Elements of electromagnetism;
electrostatics; electromagnetic waves,
interference, and diffraction; DC
circuits and AC circuits; fundamentals
of electronics; geometrical and

physical optics; modern physics.

02-231-006
UfuRnsWEnd 2

UfuRn1sveaesnaennsediuiiionly
316391 02-231-005 Wand 2

Physics Laboratory experiments pertaining to
Laboratory I lecture course covered in

02-231-005 Physics II.
04-000-101 mMalsumsnuslazAmesuIeUIzNay
WHULUUIFINTTY | WUV N1SRI80N NTgULUUATINRNE
Engineering WASNIWALLRA NISATNUATUIALAETNR
Drawing avudle Madeunmsn nmtie uaz

WHUAR MSTeunmEin MSguLUy
AmuentulaznUszneY fugiumsly
TUsunsumauiimesglunisifioutuy
Lettering and annotation; orthographic
projection, orthographic drawing and
pictorial drawing; dimensioning and
tolerancing; drawing of section views,
auxiliary views and surface
development; freehand sketches;
detail and assembly drawings; basic

computer aided drawing.
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anwuzUuNANNIUszaeA (Graduate Attributes)
audannas Washington Accord

SUEIY/518397

A5 U818

04-000-102

AR IAINTIY
Engineering
Materials

AdNITUSIEnINlaTEs1e AuauUR
WAENITUIUNTHEN Uszlnnvasdan
ArnssuuaznsUsEenald 1wy lave
wodwes windnuayianuan UHUAN
aunaualazmahlUlduselevd
audAdsnauaynsidenanimwesian
The relationship between structures,
properties, and production processes;
main group of engineering materials
and their applications such as metals,
polymers, ceramics, and composites;
phase equilibrium diagrams and their
interpretation; mechanical properties
and materials degradation.

04-000-103
NAANENSIAINSTY
Engineering

Mechanics

ICUULN maé’wémaaszumm
ANNAUAR LHUNMDATEUDIINGLAY
aunsauna vedlnaade aumansuaz
JAUNAMARSYDIBYNIALAL TMGINSY
ngmsiadouiivesiiafy uuarndny
Suaduazluiuu

Force systems; force resultant;
equilibrium, free body diagrams and
equations of equilibrium fluid statics;
kinematics and kinetics of particles
and rigid body; Newton’s second law
of motion; work and energy; impulse
and momentum.

04-000-104
Aslusunsy
ADUTIADS
Computer

Programming

winAesuaeuiuaes lulasluswaiges
UazARLNINDT dIUUTZNOUVDY
Pouiawes Ufduiusuaensawisuas
gorinIs ugiuuazdnsiniaiy
nsdeulusunsunoufinges awdld
Weulusunsuasuiawmeslutagdu
msangenduas wlesdledldlunis
Foulusunsy Bnnsadu Teweisnes
wazlassaseeuAn N1suAlugaunnses
ganeo3fi way n1suUszendldanu
UfuRnsgeulusinsy

Computer concepts; microprocessor
and computer; computer
components; hardware and software
interaction; fundamentals and
terminology of computer
programming; current computer

programming language; software
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awu | Anwnzdudiniiieuseasd (Graduate Attributes) IWEIY/3183%7 AN95UIII8IYT
audannas Washington Accord
development; programming tools;
expressions, operators, and control
structures; debugging; algorithms and
applications; programming practices.
09-121-101 ‘mﬁﬂmiﬁugmmﬁmﬂisﬂw%
ﬁugmmﬂ YafimunkazIInIFIUNI N
Feanssuluidn asluihitugiu Iifhnssuanss

Fundamentals of
Electrical

Engineering

Twihnseusadu fugrumadidnsedind
ﬂ’]‘iaﬂéjﬁLLasﬂ’liq\‘i%’ﬂH’lisUUvLWﬂ’l
nsAUANAINEIRUNISEURUULNTN
UitRnsmeaedhuideiiiendes
Electrical engineering principles;
electrical codes and standards; basic
circuit theory: direct current and
alternating current; basic electronics;
installation and maintenance of
electrical systems; sequential control;
electrical drawing; laboratory

experiment in related topics.

09-121-102
NN99BNLUUINAT
AAvaLaTRIING
Digital Circuits

and Logic Design

SPUUTIIULE IR adnine NuAeln
WUUyEN wannnskasn1sldaunes
N59BARUUIATATINGLTITANY
uanduazWaunasy nannIswaznIsLY
NUVBINTEDNLUVNRIATINE DU AU
gunsainsnsnefanusalusunsuldiiie
N50NLUUNITAIVAUAYATINEUURNNT
naaedluiidefiiades

Number systems and codes; Logic
gates; Boolean algebra; combinational
logic design principles and practices;
latches and flip-flops; sequential logic
design principles; programmable logic
devices for digital circuits and logic
design and its applications; laboratory

experiment in related topics.

09-121-203
2995k

Electric Circuits

anufidosiuieatuiulauas
asRUsznauvensaslii nguadeniu
WATANTTIATIL1995 Fousaulun
Wnszwawy N1UaUNaENg N5
Fou 1asauyadiIdulazuesiu n1sds
demdslaihgsgn arsimieniuas
ANNY MIBATIENRsTuan1IzAI
wuuleil msAnuiastniilusasing
Rsauaaunag UjuRnismeaedy
vhdeiiudes
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Introduction to electric circuit
variables and elements; Ohm’s law;
techniques for circuit analysis: node
voltage method, mesh current
method, source transformation,
superposition, thevenin and norton
equivalent circuits; maximum power
transfer; inductance and capacitance;
sinusoidal steady state analysis; power
calculations in electric circuits;
balanced three phase circuits;
laboratory experiment in related

topics.

09-121-204
auuushanlai
Electromagnetic
Fields

MRS auulnihain
Fatuazauil ANNglihnIsnIuas
ANSUINTELE mméﬁumu
aunLlmvanatn a1sushudn A
wilenth YanledidnvEnuasinanlaadu
awudwanliih s uwUamnunan
AUNSHUNGLIaE

Vector analysis; electrostatic fields;
conductors and dielectrics;
capacitance; convection and
conduction currents; resistance;
magnetostatic fields; magnetic
materials; inductance; dielectric
materials and polarizations; time-
varying electromagnetic fields;

Maxwell’s equation.

09-121-205
Sidnnsednd
NI
Engineering
Electronics

gunsalansieia Audnuures
N3TUA WIeAU uavAnAN LI BIALE
NTIATIZRRATOENKUUNATINTEN
WITNTIUTANDS WAZNITNIIUTANOT
vilaued 93seUneuliay
msUszgndliau Tugaunasdngln
UftRnmmnasduhdefiieades
Semiconductor devices; current-
voltage and frequency characteristics;
analysis and design of diode circuits,
transistor circuits, and MOS circuits;
operational amplifier and its
applications; power supply modules;
laboratory experiment in related

topics.
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Microcontrollers

ALUUe NSIUSLASUAIB AN
uediNUd Buwesiwi nmsdeasioya
WUUBUNIH MuLagMITULM
nsideusedunmeidingm nsUszend
lulnsreulnsamesdmsudunesidn
Usganuasinds UjtRnismaasdhuide
AAgados

Introduction to microprocessors;
microcontroller architectures;
instruction and addressing modes; C
and assembly language programming;
interrupts; serial communications;
timer and counter; input-output
interfaces; microcontrollers for the
Internet of Things applications;
laboratory experiment in related

topics.

09-122-201
winsdlotauaznns
Tanslniln
Electrical
Instruments and

Measurements

miie¥n uazinsgIuveuAdosioang
T AaudnuazlarmMIUmLIANgYes
wlesfleTn Medemginsin msin
ussuaznszuadmsulinnszlansuay
Tifnszuaadusieniosdle Ty
wouzdenuazAdvia Myinrasinii
mMsindUszneumadliilagna s
Ms¥aemudunu. msTreumieai
mMyinnnuglih nsinnnud auuag
a1 dygasuniu dauwdasdgye
msaeuifisuiedesiiotn UiTRnismeass
TuhdeiAeades

Units and standards of electrical
measurement; measurement analysis;
instrument characteristics and
classification; current-voltage
measurement for DC and AC using
analog and digital instruments; power
measurement; power factor and
energy measurements; resistance
measurement; inductance easurement;
capacitance measurement; frequency,
period and time-interval measurement;
noises; transducers; instrument
calibration; laboratory experiment in

related topics.
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09-122-302 WUUTB DM IAUAAENSUBITZUY
JEUUAIUAY Hedudelow wuuTIaBIweITEUY

Control Systems

Uu‘lmmunmmﬂmmummﬁ LUUINADY
NATUALHANDUAUDINATNVDITEUY
sruvoyLSSuTuv oy Susuans
ﬂ’]iﬂ’mﬂllLLUU’N?EJ‘ULTJG]LLﬁSLL‘U‘U’Ni@‘U
Un nsmuauwuuleunduiazaauly
YDITEUU NMIAIUANKULTLER Uselan
yasmsmuAuiuudeundu wanmsuas
Feulvvesaivsninwesszuy Bns
NAAOUIEDEININUDITEUY N5UsEYNALY
NuszvumIuan UjdRnsnaaedluriate
AAeados

Mathematical models of systems;
transfer function; system models on
time domain and frequency domain;
dynamic models and dynamic
response of systems; first and second
order systems; open-loop and closed-
loop control; feedback control and
sensitivity; PID controller; types of
feedback control; concepts and
conditions of systems stability;
methods of stability testing; control
system applications; laboratory
experiment in related topics.

09-122-303
N13AIUAN
NITUIUNITLU
AAINNITU
Industrial Process

Controls

VU sruumuALLUaIl AANYiLag
doyaydnualluszuuauAuNIZUIUNT
aAUsENoULATaN YL UAILAL
FALUINITZUIUNITYY UG
JEAUNITIVE aunall fius wax
nsiadewd ANWaYYDIUAILAL
sheuauuuuiled flsddudelou
danaifiuuarnmsuTuudaiinIuay
81513 N1SIUTHNIULAZNITOBNKUY
N15YNUYDY Wkead UHURN1IVIAaeY
Tudeiiiedes

Basics control theory; process control
terminology and symbols;
components and characteristics of
control loops; process variables:
pressure, level, flow, temperature,
position, and motion; typical control
loop characteristics; PID controllers;

transfer functions, algorithms and
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controller tuning; PLC hardware,
progranning and design; laboratory

experiment in related topics.

09-123-201
M3099nSNA TN
Electrical

Machines

ndnnNsulasmdsnuudwvaniniuag
ndaunalndih 2easusiudn
FTUUNAINULASWAINUII vislouUad
Tihwilavauazanuna wdnnisves
Lﬂ%aﬂﬁﬂiﬂaLLUUMgu NMTAATIEN
wSesdnsnalwihnssuansauay
NITUAAAU NITIATISRANTIOULVOS
waweswitenimilana vewmeswieah
anuwla wasddlasdanewes ndnnsSu
WukazmuauAIEITey n1sdasiy
uaztulndeuaiesdnsnallin UfuRns
naaeduiitefiisitos

Principles of electromagnetic and
electromechanical energy conversion;
magnetic circuits; energy and co
energy systems; single phase and
phase transformers; principles of
rotating machines; DC and AC
machines analysis; performance
analysis of single phase induction
motor, three phase induction motor
and synchronous motor; starting and
speed control principles; protection
and drives of electrical machines;
laboratory experiment in related

topics.

09-123-302
WAL TUNALLNU
Renewable

Energy

A JULUU UaZUNEINaINUNALNY
ANSNINVDINGINUNAWNY AINUWANF
sewiameluladvmluuasmalulad
WAIUNALNY LNEINSNTUNALINY
Usenaudie uaseriing au adu Frzana
Audeuldfian Aedinm uazvezya
Hos NMITAAUNSIY YUY
N1IAIUAN LA ULEUNEVBINGINUNALNY
NTIATIZAAULATHFAANTVDINGINUY
nauny UftRnmeaeduihded
\Aendos

Renewable energy types, froms, and
sourses; potentials of renewable
energy; difference of conventional
and renewable energy technologies;

renewable energy resourses including
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solar, wind, wave, biomass,
geothermal, biogas, and solid waste;
energy storages; law, regulations and
policies of renewable energy;
economic analysis of renewable
energy; laboratory experiment in

related topics.

09-123-303
Sannsatindnnda

Power Electronics

AnaTRvesgunsaiansiesntindasing o
wwu taleannas ln3ames
NIUTAROIMAT uoawn Lazled T
AANwzvelanuwiman laseadiuas
unumieuUadliiigs wdnnmsuuasiu
e 2sasudasiulvadudulnnss
raasuvasiiulnnsaduliase 299sudasdu
Inadudulnadu wagrsasudasiuliing
Julvadu msuszandldfulas
Budnnsefindiduiionstundouvewmes
Wi UftAnaeassdudefifeades
Characteristics of power
semiconductor devices such as power
diodes; thyristors; power transistors;
MOSFET; IGBT; characteristics of
magnetic materials; power transformer
construction and types of cores;
principles of power conversion; AC to
DC converter; DC to DC converter; AC
to AC converter; DC to AC converter;
applications of power electronic
convertors for motor drives;
laboratory experiment in related

topics.

09-123-404
ANSTULARDUAIY

Inlsin

Electric Drives

aeAUsTnOUTRINIsTUAAe s E L
AuaudRvedlvan UShiunvinu
dmsumstuindou F3msusnuewes
MIAIMALaYIUIN AuaNYULLTITn
anudweaweiliin mstundeu
vaweslinszuanss msduindeu
voweslnihnssuaady seuung
Tuindeuweslamemes nsUszend
mstuimdaueluinluszuudnluii
gnavinssy UtRnsmeasduided
Aedes

Electric drive components; load
characteristics; operating region of

drives; braking methods of motors;
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power transmission and sizing; torque-
speed characteristics of electric
motors; DC motor drives; AC motor
drives; servo drives systems;
applications of electric drives in
industrial automation; laboratory

experiment in related topics.

09-124-301
seuulninfaa
Electrical Power

Systems

Amsmvedlasstigssuulninma
SYUUNSAarIEmalni
szuueselln wuudnaaiay
Anudnunzvesaieatuialiiih
wuudnaekavAMAN v DBl Ua
Timas wuudhaowwazwisdmes
YDITTUUANTNY  LUUIIADILAE
msfimesvesaeds vanmsiiugiu
Tnanlal wannsAuNean
UftRnmmaaasdludefiieades
Overview of electrical power system
networks; electrical transmission and
distribution systems; per-unit system;
generator characteristics and models;
power transformer characteristics
and models; transmission line
parameters and models; cable
parameters and models;
fundamental load flow; fundamental
fault calculation; laboratory

experiment in related topics.

09-124-302
MITIATIEATLUU
I Aas
Electrical Power

System Analysis

MTIATIEAlATIIIENTE ALY
masluin msieszilnaninal
nsmuaulvanival n1seseiviean
LLUUﬂiJSJ'W]iLLﬁBhﬁ@JSJ’]Wﬁ LEDETAINYDY
seuulihmas esugmansnIsinnuves
syuulnihAgs msUssauduiusauiu
mMaeIiesuelin szuvaunuy
Transmission and distribution
networks analysis; load flow analysis;
load flow control; symmetrical and
unsymmetrical faults analysis; power
systems stability; economic operation
of power systems; insulation
coordinations; power system hamonic

analysis; grounding systems.
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Electrical System

Design

ﬂ?ia@ﬂLL‘U‘U‘U‘u’lﬂLLa%‘U‘aﬂﬁ’]EJ‘lWﬂ’]
ﬂ?i@@ﬂLLU‘U‘ViE]LLﬁ%i’N‘LWW’] G]’]i’NI‘Maﬂ
nsiwIlvan n1sUTuUgesilsenau
MAAZNITONLULNATAUIGTLNDS
WUSA NIS99ALUUNITLENETNLAY
w3adldliih nmseenuuuItasuewmes
pIsNTIENITian aslukazalelou
izuui‘mlﬁﬂqmau NITATUIUN TS LA
an99s sruvanedy UjURmmaaedly
Wdefiieites

Fundamentals of electrical system
design; codes and standards;
regulations for power system
installation; electrical distribution
schemes; wires and cables design;
conduit and raceway design; load
schedule; load calculations; power
factor improvement and capacitor
bank circuit design; lighting and
appliances circuit design; motor circuit
design; main feeder and sub feeder;
emergency power systems; short
circuit calculations; grounding systems;
laboratory experiment in related

topics.

09-124-304
AAINTIUFD AN
[Wumination

Engineering

muaznsueiu wiavesnsaosaing
JPUUNTERIAINY HIN13d09aIN9
NMFINAMTNVOILEA NITAIUINTT
A998 NYUBINTARIAIN
wiavimann JolurinszAuAUED
aausaziudl nseenuuY
nsdosaiunelutarnieuonaIans
TEUULAIEINUTENIANE 19U
msdesainsdmsuiewas Indeyeau
NIIMIAIAIEDIAINUDINA DN
UseAnSameuein1sdesaing

Eyes and vision; types of illumination;
lighting systems; lighting scheme; light
measurement; lighting calculations;
laws of illumination; types of lamps;
recommended lighting levels in

various areas; design of indoor and
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outdoor lighting; energy efficiency
lishting; lighting for displays and
signaling; determination of lamp

lumen output; lighting efficiency.

09-124-305
TssAumaag
anillnineon
Power Plant and

Substations

Snuazapuduladluan naNASIU
vaslseuidmaileth Tsefumdatoty
uia 159AuMaIANuLsausI 159AunaT
wdah Tsesuliiiien waslssdurids
WaIUTUAFYS UraInIdANA T
oy Ussinnannfilninges gunsallu
andllwihges dsannillnieges seuu
andlnihgosdnluwi®@ nstesiuiien
Yosdntlyey SruUagal

Load curve characteristics; operating
principles of steam power plant, gas
turbine power plant, combined cycle
power plant, hydro power plant,
diesel power plant, and nuclear
power plant; renewable energy
sources; types of substation;
substation equipments; substation
layout; substation automation system,
lishtning protection for substation;

grounding systems.

09-124-406
nstesiusE Uy
Inlfirias
Power System

Protection

fugruvesnstastuszuuluih
wileulanaiosiiotnuasiuUasdno
gunsaitesiu msdesiunssuaiuuas
nsanNATAsAUYedEEEs nsUeedu
migTiaduanie nMstesiuadinieiiag
Taszeyme mstesiuanedaglndens
e mstesiuneweslni nstlesiu
wifeuvas mstlestupearniialnih
nstesiuluwavesda YuiRnsmaass
Tuhdeiiieides

Fundamentals of power system
protection; instrument transformer
and transducers; protection devices;
overcurrent and earth fault
protection; differential protection;
transmission line protection by
distance relaying; transmission line
protection by pilot relaying; motor
protection; transformer protection;

generator protection; bus zone
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protection; laboratory experiment in

related topics.

09-124-407
NI
Tnfusega
High Voltage

Engineering

wugdunalulagluiussdiugs sy
Triuseiugs wssduAuluszuulnih
fds msadaussiugaienaaey
wadansinlnussdugs nsuszanu
duiusawulniusegs Anuesen
aualiwaznsvegeuatiuy n9LAn
winamiluladidnesnidufine
Yaavian uarveds malansvadey
Inifuseiugs fmwagnistesiu
Introduction to high voltage
technology; the use of high voltage;
generation of high voltage for testing;
high voltage measurement
techniques; insulation coordination in
high voltage; electric field stress and
insulation testing; dielectric
breakdown of gas, liquid and solid;
high voltage testing techniques;
lishtning and protection.

09-126-402
AILASYUAINY
NSaUNSENIIU
uazannaAne)
Preparation for

Internship and

PANNTT WUIAALAZNTZUIUAITUDINIT
Ao nszuaunswazuneuly
ATALATUY ANUUaenilay
asspussadlugauiivhay msdeans
NSARIIYATANIN Wzl weduius
AMITYUIIBIULALNTULEAUD

Principles, concepts and processes of

Cooperative ) ' i
) internship education;

Education . o
job application process; safety and
ethics in workplace; communication,
personality development and human
relations; report writing and
presentation.

09-126-404 ihussirutlymmesuiamnssulain

nIAANEINI MIysaNsesAnNuIAUIFnTsalih

Aennssulin WaunTam wiieusuiudu 9 Mnetes

Case Studies in
Electrical

Engineering

wdunsaldnuliin@nw Aimsest udly
USudse i Ingldanuianivdnway
FAVITINUNS ONULAUDADAZNTINATT
Tnefonnsdiaounieanansenuinuly
AUz

Any issues problem on electrical
engineering integrating electrical
engineering knowledge for problem

solving or related topics as case study
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for students analysis correction
improvement development by
applying their professional knowledge,
and report presentation to committee

advised by instructor or adviser.

09-126-406
annafne
Cooperative

Education

msvilassnuiiudamsutuanu
Useneauns Lﬁayimﬂmimmiuazﬁﬂw
nnsihnu Wussesnaibidosnin
640 41314 v3e 16 dUAsE M3davii
TenuaTUnansihnuatuauysal
Msdnaue wagUseliunan1suunnu
LgNTinUEAIUANALAIINED Y
U3ENaunsuare1seiiuinemn

Project based learning resolution with
co-op employers to integrated
knowledge and skills on working for a
period not less than 640 hours or 16
weeks; writing the final report, oral
presentation, and work performance
evaluation by job supervisor and co-

op advisor.

n1531A3123Usynn (Problem Analysis)

- E1UNT0TBY AANNTT T8 AUAU LarTiasent Yy
a Ao v A Px A

maAmnssundudou wWelilideasyu veslgmnd

HodAy Ineld wdnn1sne adlernans Ineaans

§5UVF BAT INYINITNIIAINTSUAENS

04-000-103
NAANENSIAINSTY
Engineering

Mechanics

FEUULSY HAANSUBITEUULSS
ANNAUAR LHUNMNBATEUDIINGUAY
aunsauna vedlnaads aumansuaz
JaUNAMARSTBIBYNIALAY TIN5
ngmsiedouiivesiiafy uuarndny
Suaduazluiuue

Force systems; force resultant;
equilibrium, free body diagrams and
equations of equilibrium fluid statics;
kinematics and kinetics of particles
and rigid body; Newton’s second law
of motion; work and energy; impulse

and momentum.

09-121-203
2995k

Electric Circuits

amuilestuieaiuiuysuay
asUsEnauYesliih nguedeny
WATANITIATILINIRT TousIRUlun
Wnszuawy NskUaunadTng
N1531998u 1RTaNyadwiiuwazup iy
nsdsserdslnihgagn amileni
WAZAIINY NITIATIIINRTIUANTIZA
fawuuled nsAnmasiniily
29l 2sauaaunad
UftRnmeaaduhdefiieades
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Introduction to electric circuit
variables and elements; Ohm’s law;
techniques for circuit analysis: node
voltage method, mesh current
method, source transformation,
superposition, thevenin and norton
equivalent circuits; maximum power
transfer; inductance and capacitance;
sinusoidal steady state analysis; power
calculations in electric circuits;
balanced three phase circuits;
laboratory experiment in related

topics.

09-121-204
auuushanlai
Electromagnetic
Fields

mMyesEinees auulnihain
Fatuazauil ANl nswiues
ANSUINTELE mméﬁumu
auLAlmanatn a1sushudn
anuwilenth Yanleadidnvinuas
Tnanlsiwdu awaudmdnlng
FiAsuntamung) aunswundaag
Vector analysis; electrostatic fields;
conductors and dielectrics;
capacitance; convection and
conduction currents; resistance;
magnetostatic fields; magnetic
materials; inductance; dielectric
materials and polarizations; time-
varying electromagnetic fields;

Maxwell’s equation.

09-121-205
Sidnnsednd
NI
Engineering
Electronics

gunsalansieia Audnuures
N3TUA WIeAU uavAnAN LI BIALE
NTIATIZRRATOENKUUNATINTEN
WITNTIUTANDS WAZNITNIIUTANOT
vllaued 293508Uuenduas
msUszgndliau Tugaunasdngln
UftRnmmeasduhdefiiendes
Semiconductor devices; current-
voltage and frequency characteristics;
analysis and design of diode circuits,
transistor circuits, and MOS circuits;
operational amplifier and its
applications; power supply modules;
laboratory experiment in related

topics.
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Microcontrollers

ALUUe NSIUSLASUAIB AN
weainUd Buwesiwi nisdeansdeyn
WUUBUNIH MuLagMITULM
nsideusedunmednm n1sUszegnd
lulnsreulnsamesdmsudunesidn
Usganuasinds UjtRnismaasdhuide
AAgados

Introduction to microprocessors;
microcontroller architectures;
instruction and addressing modes; C
and assembly language programming;
interrupts; serial communications;
timer and counter; input-output
interfaces; microcontrollers for the
Internet of Things applications;
laboratory experiment in related

topics.

09-122-201
winddlotauaznns
Tanslniln
Electrical
Instruments and

Measurements

miie¥n uazinsgIuveuAdosioang
T AaudnuazlarmMIUmLIANgYes
wlesfleTn Medemginsin msin
ussuaznszuadmsulinnszlansuay
Tifnszuaadusieniosdle Ty
wourdenuazAdvia Myinrasinii
mMsindUsznaumadliilagna s
Ms¥aemudunu. msTreumieai
mMyinnnuglih nsinnnud auuag
a1 dygasuniu dauwdasdgye
msaeuifisuiedesiiotn UiTRnismeass
TuhdeiAeades

Units and standards of electrical
measurement; measurement analysis;
instrument characteristics and
classification; current-voltage
measurement for DC and AC using
analog and digital instruments; power
measurement; power factor and
energy measurements; resistance
measurement; inductance
measurement; capacitance
measurement; frequency, period and
time-interval measurement; noises;

transducers; instrument calibration;
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Control Systems

Uuimuunml,l,aﬂmmummﬁ LUUINADY
NATUALHANDUAUDINATNVDITEUY
sruvoyLSS UM warSusuans
ﬂ’]iﬂ’J‘UﬂllLL‘U‘U’N?EJULTJ@LLﬁSLL‘U‘U’NiE]‘U
U nsmupuuuuleunduuazaiuly
YDITEUU NMIAIUANKULTLER Uselan
yasmsmuAuiuudeundu wanmsuas
Feulvvesaivsninwesszuy Bns
VAAOUIEDEININUDITEUY N15UsEYNALY
NuszuumIual UjdRnsnaaedluriite
fiAgatos

Mathematical models of systems;
transfer function; system models on
time domain and frequency domain;
dynamic models and dynamic
response of systems; first and second
order systems; open-loop and closed-
loop control; feedback control and
sensitivity; PID controller; types of
feedback control; concepts and
conditions of systems stability;
methods of stability testing; control
system applications; laboratory

experiment in related topics.

09-122-303
N13AIUAN
NITUIUNITLU
AAINNTTU
Industrial Process

Controls

ygufszuumundowy diwiuay
doyaydnualluszuuauAuNIZUIUNT
asAUsENoULATaNYMEYRUAILAL
FALUINITZUIUNITYY UG
JEAUNITIVE aunall fiunls Lax
nsiadewd anwazvesgUAIUAL
sheuauuuuiled flsddudelou
danaifiuuaznmsuTuusdaiiniuay
81513 NSIUTHNINLAZNITODNWUY
N13YNUYDY Wead UHURN1IVAaeY
TuhdefiAeades

Basics control theory; process control
terminology and symbols;
components and characteristics of
control loops; process variables:
pressure, level, flow, temperature,

position, and motion; typical control
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loop characteristics; PID controllers;
transfer functions, algorithms and
controller tuning; PLC hardware,
progranning and design; laboratory

experiment in related topics.

09-123-201
M3099nSNA b
Electrical

Machines

uanmsulamdsnuuimanlniuag
nasnunalai 299susiudn
FTUUNANIULAZWENIUTIN wiloutas
Tifhwilavauazanula wdnnisves
Lﬂ%‘laﬁmﬂmmuwyu MTUATIEN
wieadnsnalnihnszuansauas
NILAFAU NMTIATIZAAUTIOUTVOI
vawedninimiana wewmedinieanh
ansia uazdlastianewes nann1sisy
LﬁuLLazMU@ummﬁdiaU nsvesiu
uaztuindouaiesdnsnalulih UfiRns
naaedlumideiiiades

Principles of electromagnetic and
electromechanical energy conversion;
magnetic circuits; energy and co
energy systems; single phase and
phase transformers; principles of
rotating machines; DC and AC
machines analysis; performance
analysis of single phase induction
motor, three phase induction motor
and synchronous motor; starting and
speed control principles; protection
and drives of electrical machines;
laboratory experiment in related

topics.

09-123-302
WAL TUNALLNU
Renewable

Energy

A JULUU UaZUNEINaINUNALNY
ANEANVBINSINUNAUNY AULANGTA
sewhamalulagiiluuazinelulad
WAIUNALNY LNEINGNTUNALNY
Usenousie wawe1iing au Adu Fazana
Audouldfian Aedinm uazvezya
Hos NMITAAUNSINY A rUe
NIAIUAN HaTULEUNEVBINGINUNALNY
NTIATIETINULATHFANARTUBING N
naunu UftRnmeaeduiied
\Aeaties

Renewable energy types, froms, and
sourses; potentials of renewable

energy; difference of conventional
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and renewable energy technologies;
renewable energy resourses including
solar, wind, wave, biomass,
geothermal, biogas, and solid waste;
energy storages; law, regulations and
policies of renewable energy;
economic analysis of renewable
energy; laboratory experiment in

related topics.

09-123-303
Sannsatindnnda

Power Electronics

AnanTAvesgUnsalansissntiindasing o
i taleannas ln3awmes
NIUTAROIMAT Noawn Lazled T
AuANYzvesTanuiman lnseadiuas
unundonUadlniiigs wannsudasiu
Mde 2sasuwdasiulvadudulnnss
19sutassiulnnsadulungs 29asudaciuy
Inadudulnadu wagrsasuvasiuliing
Julvadu msuszandldfuda
Budnnsefindiduiionstundouvewmes
Wi UftRnmseaesdurdefifeades
Characteristics of power
semiconductor devices such as power
diodes; thyristors; power transistors;
MQOSFET; IGBT; characteristics of
magnetic materials; power transformer
construction and types of cores;
principles of power conversion; AC to
DC converter; DC to DC converter; AC
to AC converter; DC to AC converter;
applications of power electronic
convertors for motor drives;
laboratory experiment in related

topics.

09-123-404
ASTULARBUAIY

Tl

Electric Drives

sAUszNEUYRINMTTUL AR Ly
Aantfvedlvan UsInNITINu
dwdumstuiedeu FBnsusnuewned
MIAIMANaYIUIN AuaNYULLTITn
Anuvemamesliin mstuiadeu
vaweslwihnszuanss msduiadeu
waweshinssuaadyu ssuums
Fuindeuwesliuemes nsUszend
nstuirdeusnelnilusyuusmlusia
gnavinssy UtRnsmeasduided
\Aeates
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Electric drive components; load
characteristics; operating region of
drives; braking methods of motors;
power transmission and sizing; torque-
speed characteristics of electric
motors; DC motor drives; AC motor
drives; servo drives systems;
applications of electric drives in
industrial automation; laboratory

experiment in related topics.

09-124-301
seuulninAaa
Electrical Power

Systems

amTmwedlasstngsyuulninmas
SYUUNSEarIemalni
izumﬂaﬁgﬁm LUUIIa0daY
Audnunzvesaieatuialiiih
LL‘U‘UfSWaaQLLazﬂmé’ﬂwmzﬂuawﬁaLLﬂm
TWiAas wuudasaziwes
YDITTUUAMTNY  LUUTIADUAL
msfimesvesaeds vanmsiiugiu
Tnanlal wannsAuNean
UftRnmvaaasludefiieades
Overview of electrical power system
networks; electrical transmission and
distribution systems; per-unit system;
generator characteristics and models;
power transformer characteristics
and models; transmission line
parameters and models; cable
parameters and models;
fundamental load flow; fundamental
fault calculation; laboratory

experiment in related topics.

09-124-302
MITAATIEATLUU
Ilfiras
Electrical Power

System Analysis

MyATERlATwIeNITdaY
Pemasiiih msieszilranival
nsmuAdlvanliad Mylieseivean
wuvaNsasiagldauunng l@hesnInees
sruulifinids esugaansnIsinnuves
syuulihigs msUssauduiudsauiu
mMaeTzResuein szuvatunuy
Transmission and distribution
networks analysis; load flow analysis;
load flow control; symmetrical and
unsymmetrical faults analysis; power
systems stability; economic operation

of power systems; insulation
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coordinations; power system hamonic
analysis; grounding systems.
09-124-303 ‘ma"ﬂmiﬁugmaammm:wlw%
N30NWUUTEUY | SHakasaInTgIY FormuaveINISAnR
Iniln seuulii fsn1saremaslain

Electrical System

Design

ﬂ?iaaﬂLL‘U‘U‘U‘u’lﬂLLa%‘U‘aﬂﬁ’]EJ‘lWﬁ’]
ﬂ?i@@ﬂLLU‘U‘ViE]LLﬁ%i’N‘LWW’l G]’]iNI‘Maﬂ
nsiwIlvan n1sUsuUgsalsenau
MAWAZNITODNLUUNITANUIGTLNDS
WUSA  NI999ALUUNITLENAT LAY
w3adldliih nmseenuuuItasuewmes
psNTIENITian ansukazalelou
sruulnlingnidu nsAunssua
an99s szuuanedy UjURmmaaedly
FdefiiAendos

Fundamentals of electrical system
design; codes and standards;
regulations for power system
installation; electrical distribution
schemes; wires and cables design;
conduit and raceway design; load
schedule; load calculations; power
factor improvement and capacitor
bank circuit design; lighting and
appliances circuit design; motor circuit
design; main feeder and sub feeder;
emergency power systems; short
circuit calculations; grounding systems;
laboratory experiment in related

topics.

09-124-305
Tsenumduay
anillniieon
Power Plant and

Substations

dnwauzvaaduladlan naNN15I9U
vadlsesdurdmaled Tssfumdeaty
uia 159aunaInuTaus 159aunas
wah Tsedulwihien ualssdumda
Wasuiedes waasnlanassu
oy Ussimanniiliinges gunsallu
annfilwihgey deaandlluvheos
syuvanfilnihgesdnludd nstesiu
evesannilgoy syuvaunuy

Load curve characteristics; operating
principles of steam power plant, gas
turbine power plant, combined cycle
power plant, hydro power plant,
diesel power plant, and nuclear

power plant; renewable energy
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sources; types of substation;
substation equipments; substation
layout; substation automation system,
lishtning protection for substation;

grounding systems.

09-124-406
nsUesiuszUy
I Aas
Power System

Protection

fuguveamsdestuszuulih
wileulanedesflonuaziulasdaya o
gunsaitesiu msdesiunssuaiuues
NMaRNITASAUYOdEIEds n1sUaeiu
meTiadnanis nslesiuaiedsneiiag
Taszoyme mstesiuanvdwnglndens
wd nstesiunewmesivih nstleadiu
wifeutas nstlesfuipdearniialuih
nstesiuluwavesda YjuRnmeass
TudefiAeades

Fundamentals of power system
protection; instrument transformer
and transducers; protection devices;
overcurrent and earth fault
protection; differential protection;
transmission line protection by
distance relaying; transmission line
protection by pilot relaying; motor
protection; transformer protection;
generator protection; bus zone
protection; laboratory experiment in

related topics.

09-124-407
NI
Tnfusega
High Voltage

Engineering

wuzdunalulagluiuseiuas nsld
Tnifuseiugs ussruAulussuulnih
fds maaaussiugaiionadoy
wiatlansinlniussduas nsuszanu
duiusawiuliiussgs anuesen
aulvihuaznsnagovauiu i
winamifluladidneiniiidufe
Yol Lavvewds wadansvageu
Inlfussdiuas fhruwaznistosiu
Introduction to high voltage
technology; the use of high voltage;
generation of high voltage for testing;
high voltage measurement
techniques; insulation coordination in
high voltage; electric field stress and
insulation testing; dielectric

breakdown of gas, liquid and solid;
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high voltage testing techniques;
lishtning and protection.
09-126-301 HnuszaunmsaiudiwluesAnsonyunio
AnUszaunisal mn3g InethaufiAeafussuulii
TN nshasdld ssuuaIuRy Szuudoans

Professional

Experience

viionudu 1 uaziinwzanusvendldly
sy Aneld Auugihvesniuay
ALalUANIUUTENBUNITHALD1ANTE
AUine iWusvernaliidesniy 160
#lus msdphssnuaziuay
msthiauaiiiensussifiung
Professional experience in either the
public or private sectors by applying
electrical system, electrical
installation, control system,
communication, or other related
work, and skills in working under the
supervision of both an approved
internship provider and a faculty
advisor for a period not less than 160
hours; a final written report, and oral

presentation for evaluation.

09-126-403
1A997U
Aenssulnih
Electrical
Engineering

Project

nsilassnudaszsenisvinlassnuiy
unelinisaiuauguarese1anse
fivinu madeudaiauslasanuuas
nslesumseysiiannenansdiivinm
N1INATUIMUNIULATINUTIAUD1915E)
NSUUTIBIIUAUAINT
nsleungnuatuauysel uay
ms‘ﬁhLauaiﬂiﬂawuﬁauguqmﬂﬁﬂ
M3ANE N1IvlAsIIUeIAsNITYlaeg
nsaduayusuilofunmagaamnssuils
Project work independently or a
teambased project under the
supervision of an electrical
engineering faculty member; written
proposal for a project and obtains
approval by project advisor, regular
review meeting with their supervisor,
progress report, final written report
and oral presentation at the end of
semester. The project may also
carried out in collaboration with

industry.
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09-126-404 ihUssirutlymmesuienssalaii
QEDGRITAVIEN MIYIINMIaIRANUIANAmNT Ul
Aenssulii Wiouitaym wdeussdiudu q fiertes

Case Studies in
Electrical

Engineering

wdunsalfnwliindne Jisget uile
USuuse i Ingldanuiannivdnway
FavissnunSoulduRaAMZNTIUNTT
Tneflonanseiasuvioananseiusnuils
Abuzn

Any issues problem on electrical
engineering integrating electrical
engineering knowledge for problem
solving or related topics as case study
for students analysis correction
improvement development by
applying their professional knowledge,
and report presentation to committee

advised by instructor or adviser.

09-126-405
ATRAUN
Aenssulaiin
Internship in
Electrical

Engineering

Anuftanulussinsionvuviseniay
Tngihanusuasyinueayssynaldly
v aelamuuzdivegaunugus
TuanulsznounsuarenanIsnuinm
Bunanlaitiesniy 320 Halus vide

8 dUnm nsdavisgauaTULay
nstiaueifion1sUseifiung

Internship in either the public or
private sectors by applying classroom
knowledge and skills in working under
the supervision of both an approved
internship provider and a faculty
advisor for a period not less than 320
hours or 8 weeks; a final written
report, and oral presentation for

evaluation.

09-126-406
annafne
Cooperative

Education

msvilassnuiifudgmsuiu
anulsEnauns Lﬁayjimmimmiuax
Wnwranmeiau Wusseznanldies
91 640 Hle w30 16 & n1sdavi
Tenuasunanisiuaiuauysal
Msdnaue wazUseliunan1suunnu
TgNTNUEAIUANALADIN
a0uUIZNaUNLareNETIUS Y
Project based learning resolution with
co-op employers to integrated
knowledge and skills on working for a

period not less than 640 hours or 16
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weeks; writing the final report, oral
presentation, and work performance
evaluation by job supervisor and co-
op advisor.
3 | mssanuuu/dmuImAmauvaslynn 04-000-104 wnAndueswiiuees tulasluswaiwes

(Design/Development of Solutions) nslUsuASY LazARUNIMBS duUsENaUTDY

- annsafiadmeurestiyvine dmnssuiidudeu | aeufiumed ABNTINES URdNWUsVIEsALITUuAS

LAYEENUUUTEUU DU MSONITUIUNTT ANLADTL Computer gorduns Mugruwagddnineiu

Indunavmunzan Audefinrsameiuansisagy
AMUUADANY TRIUSTTY §9AY LarFILInaaY

Programming

nadeulusunsunouinges awdld
Weulusunsuasuiamesiutagdy
nRmugendnag eslefldlu
nadeulusunsy Bnnsadu
lowaisimes uaglaswaineniuay
msuAlagaunnses danesiiu way
nsUssendlgnu JuRnisleu
TUswNI

Computer concepts; microprocessor
and computer; computer
components; hardware and software
interaction; fundamentals and
terminology of computer
programming; current computer
programming language; software
development; programming tools;
expressions, operators, and control
structures; debugging; algorithms and

applications; programming practices.

09-122-303
N13AIUAN
NITUIUNITLU
AAINNTTU
Industrial Process

Controls

Vg sruumuALLUaIl AANYiLag
doyaydnualluszuuauAuNIzUIUNT
aAUsENoULATaNYMEURUAILAYL
FALUINITZUIUNITIY UG
JEAUNTIVE auMall fius Lax
nsiadewd ANWaYYDIUAILAL
sheuaunuuiled flsidumielou
danaifiuuarmsuTuudaiinIuay
8190123 NITIUTLNTULAZ N1T9DALUY
N13YNUYDY Wkead UHURN1sVRaes
Tudeiiiedes

Basics control theory; process control
terminology and symbols;
components and characteristics of
control loops; process variables:
pressure, level, flow, temperature,
position, and motion; typical control

loop characteristics; PID controllers;
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transfer functions, algorithms and
controller tuning; PLC hardware,
progranning and design; laboratory

experiment in related topics.

09-124-303
AN38BNLUUIETUU
Tt

Electrical System

Design

‘mﬁﬂmiﬁugmaammm:wlw%
shaLaranTgIY Formunvesnsine
szuulni fansdneidsiviin
ﬂ?iaaﬂLL‘U‘U‘U‘u']ﬂLLa%‘U‘aW?{WEJ‘IW‘N’W
nseenkuUakarsNlvi msidlnan
nmsAavan nsUsuUsssusEney
MAIAZNITODNLUUNITANUIGTLNDS
WUSA NI999ALUUNITLENETNLAY
w3adldliih nmseenuuuImesuewmes
psNTIENITian anslulazalelou
seuulniignidu msmuimnssua
8n995 syuvanefn UuRnisnaaeduy
WdeiiiAendos

Fundamentals of electrical system
design; codes and standards;
regulations for power system
installation; electrical distribution
schemes; wires and cables design;
conduit and raceway design; load
schedule; load calculations; power
factor improvement and capacitor
bank circuit design; lighting and
appliances circuit design; motor circuit
design; main feeder and sub feeder;
emergency power systems; short
circuit calculations; grounding systems;
laboratory experiment in related

topics.

09-126-403
1A997U
Aenssulnih
Electrical
Engineering

Project

mslassnudaszusenisvinlassnuiu
unglinisaiuauguarese1anse
fivinu madeudealauelasanuuas
mslesumseysiianne1ansdiivinm
N1INATUIMUNIULATINUTIAUD1915E)
NTHUIILUANATINTY N5LTEU
enuatuauysal uaznsiiaue
TssnunouAuganIAmsin
nMilATNIuI9IzNTEIinlNY
nsatiuayusniiodunagaamnIsuild
Project work independently or a
teambased project under the

supervision of an electrical
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engineering faculty member; written
proposal for a project and obtains
approval by project advisor, regular
review meeting with their supervisor,
progress report, final written report
and oral presentation at the end of
semester. The project may also
carried out in collaboration with
industry.

09-126-403
1A991U
Aenssulnih
Electrical
Engineering

Project

mailassudaszsensilassnuiu
unelinisnIvaNgLaveeIe
fvine madoudeiauelasanuuas
nslesumseysiianne1ansdiivinm
N1SNANTUIMUNIULATINUTIAUDID15E
NIUUTIBNUANNAINT N5
iﬁaﬂﬁuaﬁuamgiﬁ WAENITULAUD
Tnssnudeuduganiansne
nM9ilATaueIRIEnTEIinlag
nsaduayusilofunmageamnssuils
Project work independently or a
teambased project under the
supervision of an electrical
engineering faculty member; written
proposal for a project and obtains
approval by project advisor, regular
review meeting with their supervisor,
progress report, final written report
and oral presentation at the end of
semester. The project may also
carried out in collaboration with

industry.

N158UAY (Investigation)

- ansasflunsiviuiiencmneuves Yawmna
ennssuiiduteu Tngldmnuiannuidouay3snside
I N1IVVNUUUNITNAGDI NITIATIEN WazNITUUA
amnumnevesteya msduaeideyaiiellinaazui
Fodteld

09-121-101
ﬁuugmma
Arnssuluin
Fundamentals of
Electrical

Engineering

‘mé’ﬂmiﬁugmmﬁmﬂﬁﬂw%
JammuawazansgIunelnih
2asliftugu Ilfhnssuanss
ihnssuaady Hugiuma
Budnmsedind nsfindauaztngesnw
szuulith msmauAumuEdv
nsWusuulii UfuRnisnaasdly
deiiiAendos

Electrical engineering principles;
electrical codes and standards; basic
circuit theory: direct current and
alternating current; basic electronics;
installation and maintenance of

electrical systems; sequential control,
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electrical drawing; laboratory
experiment in related topics.
09-121-102 FTUUTIUIULAL TV a0NLNe
N0RNWULINAT | MyAdianuuydu vannisuaznisldanu
AdvauaznIINg UBINTRBALUUNITATINTITANS

Digital Circuits

and Logic Design

uanduaznaunasy wannsuaznisly
ﬂ’]‘u‘Uax‘iﬂ’lia@ﬂLLUU’N"USG]iiﬂSL{Ju

aeu Qﬂﬂiaimqmisﬂzﬁmmia
TWaunsuldifteniseaniuuieasiaa
wazmssng UjuRnsmeaesdlurinde
fiAeados

Number systems and codes; Logic
gates; Boolean algebra; combinational
logic design principles and practices;
latches and flip-flops; sequential logic
design principles; programmable logic
devices for digital circuits and logic
design and its applications; laboratory

experiment in related topics.

09-122-201
winddlotauaznns
Tanalniln
Electrical
Instruments and

Measurements

mite¥n uazansguveuAdosiiodn
el AaudnuazlarNISLULAYY
veupsedlietn mMdwswinsin Mt
uswiunaznszuadmiulnihnssuansay
TWinszuaaduieniosdetauuy
wouzdenuazAdvia nisIanasiuin
myinsuszneumaslniuaynasau
MsinAudu My Taeumienth
mMyinnnugliih nsinnnud auuag
a1 dygasuniu dauwdasdgye
msaeuifisuiedesiotn UiTRnismeass
Tutdefifedes

Units and standards of electrical
measurement; measurement analysis;
instrument characteristics and
classification; current-voltage
measurement for DC and AC using
analog and digital instruments; power
measurement; power factor and energy
measurements; resistance
measurement; inductance
measurement; capacitance
measurement; frequency, period and
time-interval measurement; noises;
transducers; instrument calibration;

laboratory experiment in related topics.
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09-121-102 FPUUTIUIULAL TG a0dnLne

NORNUULINAT | MyAdiakuuydu vannisuaznisldanu

AdvauaznIINg UBINTRBALUUNITATINTITANS

Digital Circuits wanduazaunasd wann1siagnsly

and Logic Design | 91u789n1500nHUUMaTRTINETU
du gunsainenssneflanuse
Waunsuldiieniseenuuuiasiana
wazmssng UjuRnsveaesdlurinde
iRt
Number systems and codes; Logic
gates; Boolean algebra; combinational
logic design principles and practices;
latches and flip-flops; sequential logic
design principles; programmable logic
devices for digital circuits and logic
design and its applications; laboratory
experiment in related topics.

5 | nsldiedasilaviuasie (Modern Tool Usage) 09-124-303 wdnnsiugeonuuUszuUliih
- @1130a379 Honld malleds niwens wag 19 MTPONUULIFUY | SakAzANAIsIY TervunvasnIsfings
isesdieviuatundmnssuuavimalulad ansaume Tuiin syuulni dannsaneinasluiin

FAHINTNYINTAL NIFVUUVUTIADIVDIIUNIIAINTTY
Nudoun iwnlatitodndinusuasodiosigg

Electrical System

Design

ﬂ’]‘iEJE]ﬂLL‘U‘UsU‘Lﬂ@LLagﬂiﬁﬂﬁWBIWﬁﬂ
nseenkuLiona sl msnsluan
nsiwIluan n1sUTuUgwlsenau
AMAAZNIT09NIULNITAUIGTNDS
LL‘U\‘N‘ﬁf N1T9NUUUNITUAIAINUAY
w3edldlnih nseenuuuiasUawmes
ANTNTIINSINAR deiulavaladou
seuuliignidu msmuimnssua
an9es SruuEgiu UJURNsvneed
TuhdefiAeites

Fundamentals of electrical system
design; codes and standards;
regulations for power system
installation; electrical distribution
schemes; wires and cables design;
conduit and raceway design; load
schedule; load calculations; power
factor improvement and capacitor
bank circuit design; lighting and
appliances circuit design; motor circuit
design; main feeder and sub feeder;
emergency power systems; short
circuit calculations; grounding systems;
laboratory experiment in related

topics.
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09-121-206 fyanauazsvuunaseiies dyanm
Fynauazssuu | wavszuunaldderies msiese
waluladinis AudivesdnyauazsEUUnaseLie
doans MslaTzinnuivesdygaarT Uy
Signals and naldsedios msulasanvana

Communication

Systems

mMIulasd lassadreszuvdeas
sTUUMEAINSUNINTE e AALANY
szuvdeansielulasin n1sdeans
aadlen msdeasuuuiedanarlians
nsdeansieszuuaans UTRns
naaedluiitefiieites
Continuous-time signals and systems;
discrete-time signals and systems;
frequency analysis of continuous-time
signals and systems; frequency
analysis of discrete-time signals and
systems; Laplace transform; z
transform; communication system
structure; radio transmission system;
microwave communication system;
satellite communications; cable and
wireless communications; cloud
communications; laboratory

experiment in related topics.

09-121-307
lulasmaulnsaiass
Microcontrollers

lulpsluswawesidesiu aniinenssu
lulaspoulnsiaes Mdsuazn1séns
AWNUS NISIUTUNTUNITLAZ N1
ueainUd Buwesiwi nsdeansdeya
WUUBUNTY FuLAEAIIUNAN
nsideuseBunmoiding n1sUszend
lulnsreulnsamesdmsudunesidn
Ussanuassnds UiTRnsmeaeduinde
fAgados

Introduction to microprocessors;
microcontroller architectures;
instruction and addressing modes; C
and assembly language programming;
interrupts; serial communications;
timer and counter; input-output
interfaces; microcontrollers for the
Internet of Things applications;
laboratory experiment in related

topics.
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09-122-302 WUUTB DM IAUAAENSUBITZUY
JEUUAIUAY Hedudelow wuuTIaBIweITEUY

Control Systems

U‘lJIﬂLlI‘LlL’Ja’WLLﬁSIﬂleﬂ’ﬂllﬁl LUUINADY
NATUALHANDUAUDINATNVDITEUY
sruvoyLSSuTuv oy Susuans
ﬂ’]iﬂ’mﬂllLLUU’N?EJ‘ULTJG]LLﬁSLL‘U‘U’Ni@‘U
Un nsmuauwuuleunduiazaul
YDITEUU NMIAIUANKULTLER Uselan
yasmsmuAuiuudeundu wanmsuas
Feulvvesaivsnimwesszuy Bns
NAAOUIEDEININUDITEUY N5UsEYNALY
NuszvumIuan UjdRnsnaaedluriate
AAeados

Mathematical models of systems;
transfer function; system models on
time domain and frequency domain;
dynamic models and dynamic
response of systems; first and second
order systems; open-loop and closed-
loop control; feedback control and
sensitivity; PID controller; types of
feedback control; concepts and
conditions of systems stability;
methods of stability testing; control
system applications; laboratory
experiment in related topics.

09-122-303
N13AIUAN
NITUIUNITLU
AAINNITU
Industrial Process

Controls

VU sruumuALLUaIl AANYiLag
doyaydnualluszuuauAuNIZUIUNT
aAUsENoULATaN YL UAILAL
FALUINITZUIUNITYY UG
JEAUNITIVE aunall fius wax
nsiadewd ANWaYYDIUAILAL
sheuauuuuiled flsddudelou
danaifiuuarnmsuTuudaiinIuay
81513 N1SIUTHNIULAZNITOBNKUY
N15YNUYDY Wkead UHURN1IVIAaeY
Tudeiiiedes

Basics control theory; process control
terminology and symbols;
components and characteristics of
control loops; process variables:
pressure, level, flow, temperature,
position, and motion; typical control
loop characteristics; PID controllers;

transfer functions, algorithms and

- 44 -




)]

3
e

c

anwuzUuNANNIUszaeA (Graduate Attributes)
audannas Washington Accord

SUEIY/518397

A5 U818

controller tuning; PLC hardware,
progranning and design; laboratory

experiment in related topics.

09-123-201
M3099nSNA TN
Electrical

Machines

ndnnNsulasmdsnuudwvaniniuag
ndaunalndih 2easusiudn
FTUUNAINULASWAINUII vislouUad
Tihwilavauazanuna wdnnisves
Lﬂ%aﬂﬁﬂiﬂaLLUUMgu NMTAATIEN
wSesdnsnalwihnssuansauay
NITUAAAU NITIATISRANTIOULVOS
waweswitenimilana vewmeswieah
anuwla wasddlasdanewes ndnnsSu
WukazmuauAIEITey n1sdasiy
uaztulndeuaiesdnsnallin UfuRns
naaeduiitefiisitos

Principles of electromagnetic and
electromechanical energy conversion;
magnetic circuits; energy and co
energy systems; single phase and
phase transformers; principles of
rotating machines; DC and AC
machines analysis; performance
analysis of single phase induction
motor, three phase induction motor
and synchronous motor; starting and
speed control principles; protection
and drives of electrical machines;
laboratory experiment in related

topics.

09-123-404
ANSTULARDUAIY

Il

Electric Drives

aeAUsTnaUTRINIsTuAAeuR el
AuaudRvedlvan Ushiunvineu
dmsunistuedou Fnmsiusnuewes
MsAIMAarIUIN AuENYULLTIdn
anuwewaweiliin mstundeu
vaweslinszuanss nsduindeu
voweslnihnssuaady seuung
Tuindeuwoslamemes nsUszend
mstuadeusaeliinlussuusmluda
geavnssy UfuRnivaaeduiide
fAedes

Electric drive components; load
characteristics; operating region of
drives; braking methods of motors;
power transmission and sizing; torque-

speed characteristics of electric
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motors; DC motor drives; AC motor
drives; servo drives systems;
applications of electric drives in
industrial automation; laboratory

experiment in related topics.

09-124-304
AAINTIUFDIETINS
[lumination

Engineering

MuLayNsUU wlnvesnsdosaing
JLUUNTERIAIN HIN13d09aIN9
MMTIAAMUTNVDIE NITATUIN
M3d09EIN NVRINNTABIAIN
aU9Iann ToluriTEAUALEDS
Azl nseenuuY
nsdesainanelukazneusneinis
FEUULAEINUTENIANE 191U
msdesainsdmsuiowas Indeyeu
NIMANNAIFD9AINVDINADN
UseanSamuein1sdesaing

Eyes and vision; types of illumination;
lishting systems; lighting scheme; light
measurement; lighting calculations;
laws of illumination; types of lamps;
recommended lighting levels in
various areas; design of indoor and
outdoor lighting; energy efficiency
lishting; lighting for displays and
signaling; determination of lamp

lumen output; lighting efficiency.

09-126-301
Hnuszaunisal
TN
Professional

Experience

Hnuszaunisalivndnlussnnsonyunss
mn3g TnethaufiAeafussuulii
nsRaRgldh sTUUAIUAN SYUUARANS
vionudu 1 uaziinwzanuszendldly
M3y Aneld Auugiihvesniuay
ALalUANIUUTENOUNITHALD1ATE
fivinu Wusveralidtosndy 160
#lus msdphssnuasiuay
ﬂ?iﬁ?Lﬁu@Lﬁ@ﬂ’]'ﬁﬂixLﬁuNa
Professional experience in either the
public or private sectors by applying
electrical system, electrical
installation, control system,
communication, or other related
work, and skills in working under the
supervision of both an approved
internship provider and a faculty

advisor for a period not less than 160
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hours; a final written report, and oral
presentation for evaluation.

09-126-403
1A991U
Aenssulain
Electrical
Engineering

Project

mMelassnudasssenisvinlassnuiu
Hunelinsaiuauguarete1anse
fivinu nmsdeudelauelasanuuas
nslfunsewininerasdiiuinu
ANTNATUMUNIULATINUSWAUDITY
N AHUIIBINUAINAINLN
nsWgusenuatuauysal uag
miﬁ’lLauaimmudauguqmmﬂ
MsAnE1 N1IvilasaueIaznsEYinlag
nsatiuayusuiiodunagaamnssuile
Project work independently or a
teambased project under the
supervision of an electrical
engineering faculty member; written
proposal for a project and obtains
approval by project advisor, regular
review meeting with their supervisor,
progress report, final written report
and oral presentation at the end of
semester. The project may also
carried out in collaboration with

industry.

09-126-405
ATRAIIUNS
Arnssuluin
Internship in
Electrical

Engineering

Anuftanulussinsienvunseniniy
Tngihanusuagyinveuszgnalyly
57 AneldmuuzdiveaunLaws
TuanuUszneunIuaLe1sERvsnm
Wunanlsitdesniy 320 dlus vide

8 dUnv NsdmvisIuaTULaY
msthiauaifiensussifiung

Internship in either the public or
private sectors by applying classroom
knowledge and skills in working under
the supervision of both an approved
internship provider and a faculty
advisor for a period not less than 320
hours or 8 weeks; a final written
report, and oral presentation for

evaluation.
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09-126-406
annafne
Cooperative

Education

msvilassnuiifudgmsuiu
donuusenauns Lﬁau‘jﬁmﬂmimmiuaz
Winwgannsviteu Wusseznanlides
91 640 F3lae 930 16 &Uni nnsdavii
iﬂEN’]‘uﬁiq"dNaﬂﬂiﬁﬁﬂﬂuaﬁvﬁmyiﬂj
nmMsdaue wazdsedliunan1suunau
TngninaugaIuAtguwan
a0uUIENOUNIWAYaNSETUSNW
Project based learning resolution with
co-op employers to integrated
knowledge and skills on working for a
period not less than 640 hours or 16
weeks; writing the final report, oral
presentation, and work performance
evaluation by job supervisor and co-

op advisor.

AAdnsuazdenu (The Engineer and Society)

- ansolfivauazkaanvanmsuaza L 13 an
Uszilulseiiunashansenumies nneden Jrounge
anuvaende nqvine wayansssufiieiuiuns

UFURInaInIAINgsy

04-000-102

AR IAINTIY
Engineering
Materials

ANdTUsTEVIlATEe AuauTR
WAENTTUIUNTHER Useinnuesdan)
FenssuwaznsUssenaly wu lave
Wodkes Wilnuway JaaNay
wunauaaaasnisnldUselenl
autAdsnauaynsidenanimaesian
The relationship between structures,
properties, and production processes;
main group of engineering materials
and their applications such as metals,
polymers, ceramics, and composites;
phase equilibrium diagrams and their
interpretation; mechanical properties

and materials degradation.

09-122-302
ITUUAIUAN

Control Systems

WUUTIARINNAMIAAIERTUBITTUY
Handuaelon wuuiiasesssuy
vilasnnauaglauuaud wuusiaes
N IALAZHANDUAUDINA INVDITLUY
sruvoyLES UM oy Suduans
NIAIUANLUUNTOUUARALLUUNTBY
Un mamuauwuuleunduuazauly
YDITEUU NMIAIUANKULTLRR Uselan
yaamsnuausuudaundu wannisuas
Foulvvesadosnwuesssuy 38ms
VAAOUEDEININUDITEUY N15UsEYNALY
NuszuumIual UiRnsnaaedluriade
et

Mathematical models of systems;

transfer function; system models on
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time domain and frequency domain;
dynamic models and dynamic
response of systems; first and second
order systems; open-loop and closed-
loop control; feedback control and
sensitivity; PID controller; types of
feedback control; concepts and
conditions of systems stability;
methods of stability testing; control
system applications; laboratory

experiment in related topics.

09-123-302
WAL NUNALLNU
Renewable

Energy

A JULUU WAZUMaINaINUnaLmY
FANUATNUBINGITUNALNY AINULANG
sewiamaluladimluuazmalulad
WAIUNALNY LNEINSITUNALINY
Usenause uatenfing ay Adu Fazana
AuFouldfian Aedinm uazvezya
Wy NsIAUNGIIL ngvY
N13AIVAN KATULEUIEYDINAIUNALNY
NTIATITIULATHFANANTVBING N
nawny U URNsnaaedluiide
fiAeados

Renewable energy types, froms, and
sourses; potentials of renewable
energy; difference of conventional
and renewable energy technologies;
renewable energy resourses
including solar, wind, wave, biomass,
geothermal, biogas, and solid waste;
energy storages; law, regulations and
policies of renewable energy;
economic analysis of renewable
energy; laboratory experiment in

related topics.

09-124-304
AAINTIUEDIEIN
[lumination

Engineering

ALATNSURLTIU Yilnvesnisdedaing
FEUUNTEDIEIN  KIN1TADEIN9
AMTIAANUTNVOINET NITATUIN
N3d09aINe NHVBINITABIAI
wlinvoanann JelurilsEAuANUED
anausaziuf nnseanuuy
nsdesaIenglulazNgueneIAg
TEUULAAINUTEUTANS 19U
mydesaivdmsuienas Indeyeu
ATIANNIAIEDIEI VD IVA DA
UsEANBANUDINITADIAIN
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Eyes and vision; types of illumination;
lishting systems; lighting scheme; light
measurement; lighting calculations;
laws of illumination; types of lamps;
recommended lighting levels in
various areas; design of indoor and
outdoor lighting; energy efficiency
lighting; lighting for displays and
signaling; determination of lamp

lumen output; lighting efficiency.

09-124-305
Tssdumaag
annillniheon
Power Plant and
Substations

dnwazvenduladlran wannIinay
vodssdumdmdsionn Tssdumdatoiu
ufia Tssrumasmnusousin 15aauds
wah Tsedulwihien ualssdumda
wasudueded wnasilanaesu
oy Ussinvanniilninees gunsallu
anillwiheges dsaanillviheee
syuvanilnihgesdnlud® nistlesiu
evesaanildoy syuvaunuy

Load curve characteristics; operating
principles of steam power plant, gas
turbine power plant, combined cycle
power plant, hydro power plant,
diesel power plant, and nuclear
power plant; renewable energy
sources; types of substation;
substation equipments; substation
layout; substation automation system,
lightning protection for substation;

grounding systems.

Aawndouuazaudsdy (Environment and
Sustainability)

- gnansanlanansenuresAno Uty naunig
FmnssuluuiunvesdInuazAwIndeN wavaunsa
wamsruiuazanusuduresmsiauniiddy

09-123-302
WAL TUNALLNU
Renewable

Energy

A JULUU LagUMEINasNUNALNY
ANSNINVDINSINUNAWNY AINUBANFA
sewiamealuladvmluuasmalulad
WAIUNALNY LVGINSIUNALNY
Usenaudie uaseriing au adu Frzana
Audouldfian Aedinm uazvezya
Hos NMIIAUNSIIY e
NIAIUAN baTULEUNUBINGINUNALNY
NTIATIZAAULATHFANANTVDINGINUY
oy UfURNmaasdluile
AAedos

Renewable energy types, froms, and
sourses; potentials of renewable
energy; difference of conventional

and renewable energy technologies;

- 50 -




)]

3
e

c

anwuzUuNANNIUszaeA (Graduate Attributes)
audannas Washington Accord

SUEIY/518397

A5 U818

renewable energy resourses including
solar, wind, wave, biomass,
geothermal, biogas, and solid waste;
energy storages; law, regulations and
policies of renewable energy;
economic analysis of renewable
energy; laboratory experiment in

related topics.

09-124-305
Tsenumduay
annillnilheon
Power Plant and

Substations

dnwazvenduladlran wannIinay
vodssdumdmdslonn Tssdumdatoiu
ufia Tserumasnnusousin 15eaunds
wish Tsedulnihiien uarlseumds
Wasutedes waaenlanasu
oy Ussianaanfilniinges aunsallu
annillwihgey dAsaaniluiheos
syuvanilnihgesdnluds nstlesdiu
Wvesantgos szuvatenu

Load curve characteristics; operating
principles of steam power plant, gas
turbine power plant, combined cycle
power plant, hydro power plant,
diesel power plant, and nuclear
power plant; renewable energy
sources; types of substation;
substation equipments; substation
layout; substation automation system,
lightning protection for substation;

grounding systems.

09-126-402
ASLATLNAIN
NSoUNSHNITU
Lagannadned
Preparation for
Internship and
Cooperative

Education

MANNTT WUIRAWALNTEUIUNITVDY
ASRNIUY ﬂszmummazﬁﬁy’umau
lunsadasenu Anulaensolay
ﬂsﬁmmimiuamuﬁﬁfmu ms?%ami
NIWAUIUABNAIN wazuLedNIuS
NMSTLUTIBIULALNTULAUD
Principles, concepts and processes of
internship education; job application
process; safety and ethics in
workplace; communication,
personality development and human
relations; report writing and

presentation.
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09-126-403
1A5991U
Aenssulain
Electrical
Engineering

Project

mailassudaszvsensilassnuiu
Hunelinisaiuauguarese1anse
fivinu nmadeudelauelasanuuas
nslfunsewininerasdiiuinu
ANTNATNUNMIULATINUSWAUDITY
N9 AHUIIBNUANAINLN
miﬁﬂuimﬂmaﬁuamgiiﬁ ey
miﬁ’lLauaimmudauguqmmﬂ
nMsAnE1 N1IvilasaueIaIznIEYinlag
nsatuayusiiodunagaamnssuile
Project work independently or a
teambased project under the
supervision of an electrical
engineering faculty member; written
proposal for a project and obtains
approval by project advisor, regular
review meeting with their supervisor,
progress report, final written report
and oral presentation at the end of
semester. The project may also
carried out in collaboration with

industry.

09-124-302
ATAATIEAIZUY
Ifinrnds
Electrical Power
System Analysis

MTIATIZALlATIU A TELEY
@i Msiesziluanival
nsmuRdlvanliad Mylieseivean
wuvaueshagllaunng @hesnimues
seuulihmas eswgmansnIsinnuves
syuulniimas nsUszanuduiusauiu
MyATEResueiin szuvatufy
Transmission and distribution
networks analysis; load flow analysis;
load flow control; symmetrical and
unsymmetrical faults analysis; power
systems stability; economic operation
of power systems; insulation
coordinations; power system hamonic

analysis; grounding systems.

09-124-303
NM3IDBALUUILUU
Tt

Electrical System

Design

‘ma"ﬂmiﬁugmaamwmwﬂw%
SHALAZUINTFIY ForfmuaueINISARR
syuulii fsn1saemaslain
ASERARUUIUIALALTRAE el
AseRNRULYIBNAE 19T Ans1aluan
nmsiwndvan Msuulsenuseneuy
AAILALNITORNWUUINITAUISTNDS
WUSA N1988NLUUNITUAIETIMAY
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iw3edldlnih nnseenuuuiasUaimed
A5195ENSIan  aneluulazateteu
seuulniignidu msduimnssua
an993 szuvanehy UfURmMmaaadly
TdefiiAendos

Fundamentals of electrical system
design; codes and standards;
regulations for power system
installation; electrical distribution
schemes; wires and cables design;
conduit and raceway design; load
schedule; load calculations; power
factor improvement and capacitor
bank circuit design; lighting and
appliances circuit design; motor circuit
design; main feeder and sub feeder;
emergency power systems; short
circuit calculations; grounding systems;
laboratory experiment in related

topics.

09-124-406
M3tUpeniusEUY
Inlfiras
Power System

Protection

fuguvesnstastuszuuliih
wileudanasosiiotnuasiuwUasdono
gunsaitesiu msdesiunssuaiuuas
NN38n99TAIRUYRtAIds N1sUaeiu
mgSadnan1s nstasiuaivdamesiad
Taszeznne mstesiuanedsmelndons
wd nstesiunewmesivih nstleadu
wifoutas mstosiuedestudialudi
nstesiuluwavesda UuiRnsmaass
TuhdefiAeates

Fundamentals of power system
protection; instrument transformer
and transducers; protection devices;
overcurrent and earth fault
protection; differential protection;
transmission line protection by
distance relaying; transmission line
protection by pilot relaying; motor
protection; transformer protection;
generator protection; bus zone
protection; laboratory experiment in

related topics.
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09-123-302
PNANUNALNY
Renewable

Energy

A JULUU WAZUMaINaINUnaLY
ANUATNUDINGNTUNALNY AINULANG
sewinamaluladimluuazimalulad
WAIUNALNY LREINSIUNALNY
Usenause uadenfing ay Adu Fazana
AuFouldfian Aedinm uasvezya
Hoy MITAUNSIY nYrIe
N1IAIVUAL LAz Ul UBYDINATUNAUNY
NTIATILAAULATYFAANTVDING Y
nauny UfURnsmaaeduided
Aeded

Renewable energy types, froms, and
sourses; potentials of renewable
energy; difference of conventional
and renewable energy technologies;
renewable energy resourses including
solar, wind, wave, biomass,
geothermal, biogas, and solid waste;
energy storages; law, regulations and
policies of renewable energy;
economic analysis of renewable
energy; laboratory experiment in

related topics.

09-124-305
lsenumanay
anillniheon
Power Plant and

Substations

dnwazvenduladlran wannsinau
vodssdumdmdtlonn Tssdumdatoi
ufia Tssrumasnnusousin 15aaunds
wah Tsedulwihien uaslssdumds
nauluades uwiasndanaasu
Ay Ussivaaniilniinges gunsailu
aonillwihgey dsaandluiheos
syuvandlnihgesdnluds nstlesdiu
Wvesantgos szuvatehu

Load curve characteristics; operating
principles of steam power plant, gas
turbine power plant, combined cycle
power plant, hydro power plant,
diesel power plant, and nuclear
power plant; renewable energy
sources; types of substation;
substation equipments; substation
layout; substation automation system,
lightning protection for substation;

grounding systems.
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09-124-407
NI
Tnfusega
High Voltage

Engineering

wuzunalulagluiussiuas nsld
Inuseiuge ussduinluszuulnih
fds msadaussiugaileonaaoy
watlansinlnihussduas nsussanu
duiusawiulniusege Ao
auwliweznsvegeuatiuy nN9LAn
wsnanifluladidnesniiidufie
el uazvewds walanmadeu
Infusetugs fhrwaznistesiu
Introduction to high voltage
technology; the use of high voltage;
generation of high voltage for testing;
high voltage measurement
techniques; insulation coordination in
high voltage; electric field stress and
insulation testing; dielectric
breakdown of gas, liquid and solid;
high voltage testing techniques;

lightning and protection.

09-126-301
Hnuszaunisal
TN
Professional

Experience

HnuszaumsallvdnwlussAnsonsunie
35 lnethaudiAertusyuulih
msfndeliil szuumuey svuvdeans
vidonudu 9 uazinwzanUszendldly
N3y angld Auugihvesdniuay
gualuan1uusznaunisuazeanse
fiUsnw Wusseralidesnd 160
Falus Msdavhasauasiuag
msthiauaifion1suseidiuse
Professional experience in either the
public or private sectors by applying
electrical system, electrical
installation, control system,
communication, or other related
work, and skills in working under the
supervision of both an approved
internship provider and a faculty
advisor for a period not less than 160
hours; a final written report, and oral

presentation for evaluation.
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09-126-402 NANNIT LUIAALAZNIZUIUNITVOS
AMSLES LAY MsEnU ASEUILNTSIATT RO
weounsiingTy lunsadasan anuvasnsdouas
Lasavitafnm ﬁ]iiﬁjUiimI‘l:ﬁmuﬁﬁN’lu ﬂlﬁ?i?ajﬁ
Preparation for msanAYAGnM LL@SEJHME’J?{N‘WUﬁ
Internship and m.mj.sm'mm’muaxmiu%aua
Cooperative .Prmople.s, concepts and processes of
Education internship education;
job application process; safety and
ethics in workplace; communication,
personality development and human
relations; report writing and
presentation.
09-126-403 msilassudaszsenisvilassnudu
lAsaau Hunelinisaiuauguarese1anse
Aennssulii fivsnw madeutoauslassnuuay
Electrical nslesumseysiinnne1ansdiivinm
Engineering NMSRTUMUMIULATNIUTINAUDITE
Project NMSLTYUTIBIIUAIILATINN
nsWeungnuatuauysel uay
miﬁwLauaiﬂinnwudauguqmﬂWﬂ
MMIANYT AITIATIIUDIENIZYINLAY
nsaduayusilofumageamnssuils
Project work independently or a
teambased project under the
supervision of an electrical
engineering faculty member; written
proposal for a project and obtains
approval by project advisor, regular
review meeting with their supervisor,
progress report, final written report
and oral presentation at the end of
semester. The project may also
carried out in collaboration with
industry.
8 | 9398UTIUIVIUN (Ethics) 09-123-302 A JULUU UaZUNEINaINUNALNY
- gnansalguannImsasIeUssauarddln Sulareu | WaNUNAUNY FANUATNUDINGNTUNALNY AINULANG
AansgIUNSURURInAINIAINT Y Renewable svhamaluladiiluuazimelulad
Energy WAIIUNALNY LREINAIUNALNY

Usgnousg weweiing au aau Tavana
AuFouldfian Aedinn wazvezya
Hos NMITAAUNSIIY nguIe
N1IAIUAN LA ULEUNEVBINGINUNALNY
NTIATIZAAULATHFANAASVDINGINUY
oy UURnsnaaedluiite
Aedos
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Renewable energy types, froms, and
sourses; potentials of renewable
energy; difference of conventional
and renewable energy technologies;
renewable energy resourses including
solar, wind, wave, biomass,
geothermal, biogas, and solid waste;
energy storages; law, regulations and
policies of renewable energy;
economic analysis of renewable
energy; laboratory experiment in

related topics.

09-124-301
syuUlninAaa
Electrical Power

Systems

Ausmvedlassrnessuulniing
STUUNSAsazIefalni
szuuwesyiln wuudasiuay
Andnunizveuaiaafuialiiih
WUUTARNaTAMENYLYYRIMLBLUAY
IihAas wuudieesaznsdines
YDITTUVAINNY WUUIADINAY
msfimesvesaeds vanmsiiugiu
TraalWad ndnnsAunWean
UitRnmmeaeduihdefiieade
Overview of electrical power system
networks; electrical transmission and
distribution systems; per-unit system;
generator characteristics and models;
power transformer characteristics and
models; transmission line parameters
and models; cable parameters and
models; fundamental load flow;
fundamental fault calculation;
laboratory experiment in related

topics.

09-124-302
ATAATIEAILUY
Ilfirias
Electrical Power

System Analysis

MTIATIEAlATI A TELAY
emaslii msdeseiluanlnad
nsmuadlvanliad mMylnseivean
wuvaNsasiagldauunng l@hesninwees
sruUlifinfds iesugaansnisinnuves
syuulihigs msUssanuduiusauiu
MyesEiesuedn szuvatufu
Transmission and distribution
networks analysis; load flow analysis;
load flow control; symmetrical and
unsymmetrical faults analysis; power

systems stability; economic operation
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of power systems; insulation
coordinations; power system hamonic
analysis; grounding systems.
09-124-303 ‘Méuﬂmiﬁugmaammmzuﬂwmﬂ
ANTDDNLUUIEUU shaLaranIgIY FormuaveINISAnR
Il syuulni fsnsaneaasli

Electrical System

Design

ﬂ?iaaﬂLL‘U‘U‘U‘u’lﬂLLa%‘U‘aﬂﬁWEJ‘l‘V\I‘NW
ﬂ?i@@ﬂLLU‘U‘ViE]LLﬁ%iNlW‘W’] GﬂiNI‘Viaﬂ
msAavan nsUsuUssusEney
MAIAZNITODNLUUNITANUIGTLNDS
WUSA NIT99ALUUNITLENAT LAY
w3adldliih nseenuuuItasuewmes
psNTIENITian anslukazalelou
sruulilingnidu nMsAunseLa
8n995 syuvanefu UuRnisnaaeduy
FdefiiAendos

Fundamentals of electrical system
design; codes and standards;
regulations for power system
installation; electrical distribution
schemes; wires and cables design;
conduit and raceway design; load
schedule; load calculations; power
factor improvement and capacitor
bank circuit design; lighting and
appliances circuit design; motor circuit
design; main feeder and sub feeder;
emergency power systems; short
circuit calculations; grounding systems;
laboratory experiment in related

topics.

09-124-406
nstesiusEUY
Ilfiras
Power System

Protection

fugruvesnistastuszuuladh
wieulanedesflonuaziudasdaya o
gunsaitesiu msdesiunssuafiuuas
NaRNITAsAUYOdEIEds n1sUeeiu
meTiadnanis nslesduaedeneiiag
Yoszozne mstesiuaedsnelndons
wd nstesiunewmesivin mstlesiu
wifeuvas mstlesfupearniialuih
nstesiuluwavesda YuiRnsmaass
Tudefiieadas

Fundamentals of power system
protection; instrument transformer
and transducers; protection devices;

overcurrent and earth fault
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protection; differential protection;
transmission line protection by
distance relaying; transmission line
protection by pilot relaying; motor
protection; transformer protection;
generator protection; bus zone
protection; laboratory experiment in

related topics.

09-124-407
NI
Tnflusega
High Voltage

Engineering

wuzdunalulagluiuseiuas nsld
Infuseiugs wssiAulusguulnih
A& ﬂ’]ia%fNLLﬁqé’uquﬁawmau
wiatansinlniussduas nsuszanu
duiusauulniiusigs anuasen
auslliliiaznsvegeuawiy nsiie
wsnafluledidnesniidufine
Yaavian uarvasds malanmasdey
Iniusedugs Fhruagnistesiu
Introduction to high voltage
technology; the use of high voltage;
generation of high voltage for testing;
high voltage measurement
techniques; insulation coordination in
high voltage; electric field stress and
insulation testing; dielectric
breakdown of gas, liquid and solid;
high voltage testing techniques;
lightning and protection.

09-126-301
Hnuszaunisal
TN
Professional

Experience

HnuszaumsallvdnwlussAnsonsunie
ma3g TnethaudiAatuszuuli
nsRassldh sTUUAIUAN SYUUARENS
vidonudu 9 uaziinwzanusvendldly
e nelel Auugthvesiaiuau
AualuaNIUUTENOUNITHALR1ANTE
fiusnun Wussernalddosnin 160
Hlus msdavhaesauasuas
miﬁ%aumﬁamwiuﬁuma
Professional experience in either the
public or private sectors by applying
electrical system, electrical
installation, control system,
communication, or other related work,
and skills in working under the
supervision of both an approved
internship provider and a faculty

advisor for a period not less than 160
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hours; a final written report, and oral
presentation for evaluation.
09-126-402 NANNIT LUIAAKAZNTZUIUNITVDY
ANSLAS LAY MsAnU ASEUILNSIATT RO
weounsiingTy lunsadasen anuvasnsdouas
TP BY- SO asseussadluaonuiivhen nsdeans
Preparation for mivlwmqﬂaﬂmw LLas?wwaau‘wuﬁ
Internship and ﬂ’l.iL?J.‘EJu‘i’]EN’mLLa%ﬂ’]i‘LﬂLﬁ‘LlEJ
Cooperative .Prmople.s, concepts and processes of
Education internship education;
job application process; safety and
ethics in workplace; communication,
personality development and human
relations; report writing and
presentation.
09-126-403 MIIATIUBATENIDNITIATINUY
lAsaau Juitunngldnsmunuguareienaise
Aerangsulaih fivinu madeudeiauelasanuuas
Electrical nslesumseysiiane1ansdiivinm
Engineering NMSRTUMUMIULATNIUTINAUDITE
Project NMSLTYUTIBIIUAIILATINN
nsWeungnuatuauysel uaz
miﬁwLauaiﬂinnwudauguqmﬂWﬂ
N3ANE N19911IATIUIAZNTEINLRY
nsaduayusuilofunmagaamnssuils
Project work independently or a
teambased project under the
supervision of an electrical
engineering faculty member; written
proposal for a project and obtains
approval by project advisor, regular
review meeting with their supervisor,
progress report, final written report
and oral presentation at the end of
semester. The project may also
carried out in collaboration with
industry.
09-126-405 Anuftanulussnsionvurseniay
AsEINIUTNg Tngihanusuagyinuenszandldly
Jenssulaiin 157191 AeldmuuzdveAIuALaLs
Internship in ‘LuamuﬂizﬂaumiLLaxajmaéﬁiﬁﬂm
Electrical Wunanlaitosnin 320 $alus wie
Engineering 8 dUnii ER RN TERTIEE
mMsiEueenIsUIEiuNG
Internship in either the public or
private sectors by applying classroom
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knowledge and skills in working under
the supervision of both an approved
internship provider and a faculty
advisor for a period not less than 320
hours or 8 weeks; a final written
report, and oral presentation for

evaluation.

09-126-406
annadne
Cooperative

Education

msvilassnuiiiutamsauiu
anuusenaunis LﬁayimﬂﬂﬂsﬂaﬂuiLLas
Wnwranmsiau Wussegiaildies
91 640 Hlus vide 16 &Unw
mMsdnvienuasuranisyininu
aduauysal Mahiaue uazUseiilung
nsuiRnulagninanugaiugugus
PINANUUTZNOUNITLAZDINSETNUS N
Project based learning resolution with
co-op employers to integrated
knowledge and skills on working for a
period not less than 640 hours or 16
weeks; writing the final report, oral
presentation, and work performance
evaluation by job supervisor and co-

op advisor.

msveuRgazienuduiiu (ndividual and Team| 09-123-201

work)

- yhuihitldognaiiusavsnmsialudung e
wazmsialugiusgsuiinnie fifiuidam
NANMANLYDIEV IV ITN

\r3pssnsnaluih
Electrical

Machines

nanmswlamdsnuuimanlniiuag
wasunalai 299susimdn
STUUNANIULAEWANIUTIY wiloulas
Tflwianawazasuna wdnnnsves
\3sdnsnanuumL Mg
w3esdnsnaliinszuansauas
NTLUAGAU NTIATIZWAUTIOUL VDI
vawesniisnimilana wewmesindeah
anuia uazddlasifauewes nann1sEY
WukazmuauAISIsey nstesiy
uaztulndeuaiesinsnalli UfuRns
naaedlumidefiiades

Principles of electromagnetic and
electromechanical energy conversion;
magnetic circuits; energy and co
energy systems; single phase and
phase transformers; principles of
rotating machines; DC and AC
machines analysis; performance
analysis of single phase induction
motor, three phase induction motor

and synchronous motor; starting and
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speed control principles; protection
and drives of electrical machines;
laboratory experiment in related
topics.

09-123-404 aafUsEnavTeInIsTuAd U N

mstuedousny | anaudRvedvan Ui

I dmsunstueden Fsnsusnuewmes

Electric Drives

MIAIMAarIUIN AuaNYULLTIdn
ﬂ’J’]ﬁJL%’J?JENiJEJLWEJﬂW‘W’] ﬂ’]iEUUULﬂﬁ’ETLJ
vaweslinszuanss nsduindeu
voweslvihnszuaady
sruumstuindeugeiluowmes
nsUsggndnsduiedouse liilusyuy
snludfgnavinssy UjiRn1smaaedly
wifefiieades

Electric drive components; load
characteristics; operating region of
drives; braking methods of motors;
power transmission and sizing; torque-
speed characteristics of electric
motors; DC motor drives; AC motor
drives; servo drives systems;
applications of electric drives in
industrial automation; laboratory

experiment in related topics.

09-124-303
N199BALUUIEUY
Tl

Electrical System

Design

winmsiugueonuuuszuuliih st
wATUINTFIY Forfuupvosnisinma
syuulii fsn1saremaslain
ASERNRUUILIALALTRaa el
AseRNLUUYIBNaE 19T Ans1aluan
msfalvan n1susulseiilseneu
ARILALNITORNUUUNITAUISTNDS
WUA N1988ALUUNATUAIEILAY
whadldlih nseenuuuasHBWES
AN519TENSIan  ansluulazateteu
sruulniingnidu nsAanseua
Gl N P ANTGR MR TRV ERR R RRRR
Tuhdeiifeitos

Fundamentals of electrical system
design; codes and standards;
regulations for power system
installation; electrical distribution
schemes; wires and cables design;
conduit and raceway design; load

schedule; load calculations; power
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factor improvement and capacitor
bank circuit design; lighting and
appliances circuit design; motor circuit
design; main feeder and sub feeder;
emergency power systems; short
circuit calculations; grounding systems;
laboratory experiment in related

topics.

09-124-304
FAINTINED9EIN
[(lumination

Engineering

AAENSNOLTIU ¥ATeIN"TdDIEIN
FEUUNTADIAIN HANITADIEI
AMFTAANUTNVDINAS NITATUIN
M3d09EIN NYVRINNTABIEAIN
wiavimann JolurinszAuALED
anausasiuil nsesnuuy
nsdesainenelunazngueneInis
TLUULAEINUTENIANE 19U
mydesaivdmsuienas Indyeyu
NIMIAIASIFDIEINUD IR

Uz ANSnINUINITd09a3I9

Eyes and vision; types of illumination;
lighting systems; lighting scheme; light
measurement; lighting calculations;
laws of illumination; types of lamps;
recommended lighting levels in
various areas; design of indoor and
outdoor lighting; energy efficiency
lighting; lighting for displays and
signaling; determination of lamp

lumen output; lighting efficiency.

09-126-301
Hnuszaunisal
TN
Professional

Experience

HnuszaunmsaludinwluesAnsionsunie
mn3g TnethaufiAeafussuulii
ARGl FEUUAIUAY syuudoans
vionudu 9 uaziinuzanUsvendld
Tunsvihanu neld Auuzdvesaunu
Aualuan1uUsENauNITUaLe1aTse
fivsnw Wusreznaldosnin 160
Hlus msdavihsenuaiuas
msthiauafiensUssifiung
Professional experience in either the
public or private sectors by applying
electrical system, electrical
installation, control system,
communication, or other related
work, and skills in working under the

supervision of both an approved
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internship provider and a faculty
advisor for a period not less than 160
hours; a final written report, and oral
presentation for evaluation.
09-126-402 NANNIT WUIAAKAZNIZUIUNITVDINT
SIS LAY finu nsrviumsuazdunou
weounsiingTy lunsadises Anudaensdouas
LazAAeA e asserussadluanuivingeu nsdedns

Preparation for
Internship and
Cooperative

Education

NIWAUIYATNNIN wazuyweduus
MMIAUIUTIEITULAZ NITUNAUD
Principles, concepts and processes of
internship education;

job application process; safety and
ethics in workplace; communication,
personality development and human
relations; report writing and

presentation.

09-126-403
1A997U
Aenssulnih
Electrical
Engineering

Project

n3vilasanudassson1villasenu
Juitunngldnsaivauguaretenaise
fivinu madsudeiauslasanuuas
nslesumseysiiannenansdiivinm
N1SNATUIMUNIULATINUTIAUDID15E)
NS THUIIBINUAINAINLN
mwﬁauswmmaﬂ’uamgmﬂ Ay
mi‘ﬁhLauaiﬂiﬂﬂﬁuﬁauguqmﬂﬂﬂ
M3ANE N1IvlAsIIUeIAsNITYNlag
nsaduayusuilofunmagaamnssuils
Project work independently or a
teambased project under the
supervision of an electrical
engineering faculty member; written
proposal for a project and obtains
approval by project advisor, regular
review meeting with their supervisor,
progress report, final written report
and oral presentation at the end of
semester. The project may also
carried out in collaboration with

industry.

09-126-405
ATRAUNG
Aenssulain
Internship in
Electrical

Engineering

Anuftanulussnsionvurseniay
Tngihanusuagyinuenszandldly
N3y anglamuuzdiveaunuus
luanulsznaun1suaze1ansd

fivinw Wunailidosndn 320 4l
%39 8 dUnm nsdavieauagluay
msiaueiiiensUsziliuna
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Internship in either the public or
private sectors by applying classroom
knowledge and skills in working under
the supervision of both an approved
internship provider and a faculty
advisor for a period not less than 320
hours or 8 weeks; a final written
report, and oral presentation for

evaluation.

09-126-406
annadne
Cooperative

Education

msvilassnuidulgmsuiuanu
Usgnaunis Lﬁau‘jim’m’ﬁmmiuasﬁﬂw
nnmsvihau Wussegnailddesnin
640 F3laa vide 16 FUasi
MsdnvienuasURanisyininu
aduauysal Mahiaue uazUseiliuna
nsufURnulagninnugnIvANgLaIn
A0UUITNOUNIHAYENSETUS Y
Project based learning resolution with
co-op employers to integrated
knowledge and skills on working for a
period not less than 640 hours or 16
weeks; writing the final report, oral
presentation, and work performance
evaluation by job supervisor and co-

op advisor.

10

nsaeans (Communication)

- aunsndeansnidmnssuiidudeutunauiufoa
FTFnianssuazdanulaesiulaeegne JUsyandna 919
A1U1T09ULALITYUTIYIIY NTIAINTIULALLATYL
LBNEITATEBALUUNY IInssulaeg1adiussansna
gsauLEue anunsalilarsuAlusitnulaegn
FALau

04-000-104
nslusinTu
ADUTIADS
Computer

Programming

winAnsuaeuiiaes llasluswaiges
uarAONNIWES dIulszNoUTes
Pouiawes Ufduiusuaensawisuas
gorinIs ugiuuazdnsiniaiy
msBeulusunsuneufiames nwiild
Weulusunsuaeuiawmeslutagiu
msianwensus wiesdledildly
msBeulusunsy ninsaty
lowaismes uaglaswaineniuay
msuAlagaunnses danesiiu way
nsUssgnaldanu UjdRnisideu
TUsunT

Computer concepts; microprocessor
and computer; computer components;
hardware and software interaction;
fundamentals and terminology of
computer programming; current
computer programming language;
software development; programming

tools; expressions, operators, and
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control structures; debugging;
algorithms and applications;
programming practices.

09-124-303 MﬁﬂmiﬁyugmaaﬂLL‘UU%%‘UUMWW

N3ONWUUTEUY | SHakasaInTgIY Formusveansiag

Tl syuuliin dsnnsanemdalin

Electrical System

Design

ﬂ?iaaﬂLL‘U‘U‘U‘u’lﬂLLa%‘U‘aﬂﬁWEJ‘l‘V\I‘NW
ﬂ?i@@ﬂLLU‘U‘ViE]LLﬁ%iNlW‘W’] GﬂiNI‘Viaﬂ
msAavan MsUTuUsssvsEney
MAIAZNITODNLUUNITANUIGTLNDS
WUSA NIT99ALUUNITLENAT LAY
w3adldliih nseenuuuItasuewmes
psNTIENITian anslukazalelou
sruulilingnidu nMsAunseLa
Gl N PR ANIG R IR TRV ERRFRRRR
TuhdefiAeites

Fundamentals of electrical system
design; codes and standards;
regulations for power system
installation; electrical distribution
schemes; wires and cables design;
conduit and raceway design; load
schedule; load calculations; power
factor improvement and capacitor
bank circuit design; lighting and
appliances circuit design; motor circuit
design; main feeder and sub feeder;
emergency power systems; short
circuit calculations; grounding systems;
laboratory experiment in related

topics.

09-121-307
lulasmaulnsaians

Microcontrollers

lulasTuswawesilowu andnenssy
lulpsaeulvsians Mmdwaznsen
MWL NTIUTUNTUATULaE A1)
LRIV Bumesimi msdeastoya
wuUBUNIH MuLagAITULM
Msdeudedunniondnm nsUszEnd
lulpsmoulnsaaesdmsudunesidn
Usganuasinds UitRnismaaedhude
fAedes

Introduction to microprocessors;
microcontroller architectures;
instruction and addressing modes; C
and assembly language programming;

interrupts; serial communications;

- 66 -




)]

3
e

c

anwuzUuNANNIUszaeA (Graduate Attributes)
audannas Washington Accord

SUEIY/518397

A5 U818

timer and counter; input-output
interfaces; microcontrollers for the
Internet of Things applications;
laboratory experiment in related

topics.

09-126-402
NI9LHSHUAIY
wiounsEnU
uazannaAne)
Preparation for
Internship and
Cooperative

Education

NINNT WUIAALAYNITZUIUNTUDY
n1sfina nsTUIUMSLAYTURaY
lunsadinsu Anudasndeuas
assmmimiuamuﬁv‘mm ﬂ’]'ia‘lﬁ)ﬁ’]i
NSWAUIUATNAN uazayeduiug
MIAUIUTIENTULAZ NITUNAUD
Principles, concepts and processes of
internship education;

job application process; safety and
ethics in workplace; communication,
personality development and human
relations; report writing and

presentation.

11

N1UM5LATINISUAEN1TaMY (Project
Management and Finance)

- gnansauansdlauiarAile nann1Ine
INTTULREMIUIMIITNU tae anansauseyndly
wannsuIMsiuawewy Tugiugdsiuiuuagin i
WauImssnns Tassmsienssuiiflanmuindounis
MU AUNAINRANYANVIVITN

09-123-302
WAL TUNALLNU
Renewable

Energy

YA JULUU LASUMEINAINUNALNY
FANUATNUBINGITUNALNY AINULANG
sevinamaluladvaluuasmalulad
WAIUNALNY LVBINSIUNALNY
Usenaude uaseriing au adu F1zana
AuFouldfian Aedinm uazvezya
Hop NsIAAUNGIIL ngVIY
N1IAIUAN LAz Ulg U8 UDINEINUNALNY
NT AT NULATHFANANTUBING 1Y
oy UfURNmeasdluiite
fiAeatos

Renewable energy types, froms, and
sourses; potentials of renewable
energy; difference of conventional
and renewable energy technologies;
renewable energy resourses including
solar, wind, wave, biomass,
geothermal, biogas, and solid waste;
energy storages; law, regulations and
policies of renewable energy;
economic analysis of renewable
energy; laboratory experiment in

related topics.

09-126-301
Hnuszaunisal
TN
Professional

Experience

HnUszaunisalividnluesrnsienyuvse

sy Wneaudiedussuuliih

nsiesaliill szuueuAN SzuUdedns
= o o

WIBUBY 9 UavinweanUszendldly

N5y aneld Auugihvesniuay
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Aualuan1uusznaun1suaze1anse
fivsnu Wusveraliitesniy 160
Hlus msdpvhmsnuazluay
nsthiauaiiienisussifiumg
Professional experience in either the
public or private sectors by applying
electrical system, electrical
installation, control system,
communication, or other related work,
and skills in working under the
supervision of both an approved
internship provider and a faculty
advisor for a period not less than 160
hours; a final written report, and oral

presentation for evaluation.

09-126-404
NIUANHING
Aenssulain
Case Studies in
Electrical

Engineering

ihussrutlymmesuiamnssaladi
MIYIINMIEIRANUIANAmNT sl
Wiouidaym wdeuszdiudy q fieates
wBunsdfnuliindnw Anszd uile
USuuse i Ingldanuianivdnway
FVINNUNT UL A UDADAUZNTIUNTT
Tneflonansdiaounioenansdiuinm
Triruugn

Any issues problem on electrical
engineering integrating electrical
engineering knowledge for problem
solving or related topics as case study
for students analysis correction
improvement development by
applying their professional knowledge,
and report presentation to committee

advised by instructor or adviser.

09-126-405
ATRAIUNS
Arnssuluin
Internship in
Electrical

Engineering

Anuftanulussinsionvurseniay
Tngihanusuasyinuenszgndldly
v anelamuuzdiveaunugus
TuanuUszneunIwaLe1sETUsnm
Dunanlaitesnin 320 Halus vide

8 dUanvt MsdavisenuaTULaY
miﬁﬂmumﬁamﬁﬂﬁmﬁuwa

Internship in either the public or
private sectors by applying classroom
knowledge and skills in working under
the supervision of both an approved
internship provider and a faculty

advisor for a period not less than 320
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hours or 8 weeks; a final written
report, and oral presentation for
evaluation.

12 | mMsiSuinaandn (Lifelong Learning) 04-000-104 wAnaursumes lulaslusialges
~ aszminuaiiuanusilulunswieus wield nslusuny uarAIUNILABS dIulsEnauved
asansufiaulalagaiaias anunsanisiseus ABNNILADS ABNTINES URdNWUsVRIEsALITUuAS
aaeadnidiefimaudsunamsiumeluladuas Computer gonlduns Mugruwagddinieiiu

AAINTU

Programming

nsdeulsunsuaoufinmes nwnilld
Weulusunsuasuiamesiutagdu
nRmugendng eslefldlu
nadeulusunsy Bnnsadu
lowaisimes uaglassaineniuay
msuAlagaunnses danesiiu way
nsUssgnaldany UjdRnsdeu
TUsunsu

Computer concepts; microprocessor
and computer; computer components;
hardware and software interaction;
fundamentals and terminology of
computer programming; current
computer programming language;
software development; programming
tools; expressions, operators, and
control structures; debugging;
algorithms and applications;

programming practices.

09-121-206
GRTRIIGEEATA
walulagnis
doans

Signals and
Communication

Systems

fyanauazsvuunasedios dyanm
warsvuunaldsedios nsiasei
audvesdyaauazsTuunareLien
MIaTRaEve iy IuaSEUL
naldsedios msulasarvana
msulasd lassadreszuudeas
sTUUmEAINsUNInIEeAALANY
suvdeasielilasin n1sdeans
aadlen msdeanswuuieidanarlfans
nsdeansieszuuaas UTRnS
naaedluiitefiieites
Continuous-time signals and systems;
discrete-time signals and systems;
frequency analysis of continuous-time
signals and systems; frequency
analysis of discrete-time signals and

systems; Laplace transform; z
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transform; communication system
structure; radio transmission system;
microwave communication system;
satellite communications; cable and
wireless communications; cloud
communications; laboratory

experiment in related topics.

09-123-303
Sannsatindnnda

Power Electronics

AnaTRvesgunsaiansiesntindasing o
wwu taleannas ln3ames
NIUTAROIMAT uoawn Lazled T
AuANYzvesTanuivan Tassaiuas
unumieuUadliiigs wdnnmsuuasiu
e 2sasudasiulvadudulnnss
raasuvasiiulnnsaduliase 299sudasdu
Inadudulnadu wagrsasudasiuliing
Julvadu msuszandldfulas
Budnnseflindiduiionstundouvewmes
Wi UftRnmseaesdurdefiieades
Characteristics of power
semiconductor devices such as power
diodes; thyristors; power transistors;
MOSFET; IGBT; characteristics of
magnetic materials; power transformer
construction and types of cores;
principles of power conversion; AC to
DC converter; DC to DC converter; AC
to AC converter; DC to AC converter;
applications of power electronic
convertors for motor drives; laboratory

experiment in related topics.

09-124-303
N13BBNLLUUIETUU
Tl

Electrical System
Design

ﬁé’ﬂmiﬁugmaaﬂmezwlw%
shaALaranTgIY Formuarenisinga
szuuliin fsn1saemaslain
nsesnLuuILIALazYinaielnin
nseanLuUviawarselnin msneluan
nsAwIluan MsUTuUgsalsenau
MALALNITENLULINATAIUISTLRDST
LUSA N1988NLUUINATUAIEILAE
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Fundamentals of electrical system

design; codes and standards;
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regulations for power system
installation; electrical distribution
schemes; wires and cables design;
conduit and raceway design; load
schedule; load calculations; power
factor improvement and capacitor
bank circuit design; lighting and
appliances circuit design; motor circuit
design; main feeder and sub feeder;
emergency power systems; short
circuit calculations; grounding systems;
laboratory experiment in related

topics.
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Any issues problem on electrical
engineering integrating electrical
engineering knowledge for problem
solving or related topics as case study
for students analysis correction
improvement development by
applying their professional knowledge,
and report presentation to committee

advised by instructor or adviser.
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1. A19°9MaNUASTIEIYNTBURUBARUETNIaNAAINSAMUA (Curriculum Mapping)
M1319N19LBUBIARINNS

nangasIAINTIHAEATUMAN 81913 AN HlndN
Ingdsnaluladananssuwkazn1sianis i Inendewmalulagsvuenaniide

29ARNFT Wann3viieu Yo
#113ANINMUA fluasAAIug

a5
(Wunenn/
P139)

B9ARNNFNUFIUNNINIAENT

Waﬂﬁuuﬁugmmamﬂa@é’a naransvaseynAwayanuiands | 02-231-003 Wand 1
ﬂgmimgauﬁﬂuaﬁﬁ’sﬁu aurEnS
YoseunIkazianudunia
m‘iLﬂgauﬁlLLUUMguLLaSIMLmuﬁm
Ban maedeuinuueniluinesig
e auifvesans namansveslua
Nuuaraufou Miduasiieunas
AAUN9NG

Mechanics of particles and rigid
bodies; Newton’s laws of motion;
kinematics of particles and rigid
bodies; rotational motion and
angular momentum; simple
harmonic motion; properties of
matters; fluid mechanics; work and
heat; vibrations and mechanical

waves.

1

ﬂﬁﬂam'ﬁmamﬁaamﬁaqﬁuLﬁ”am 02-231-004 U{UAMSWaAN 1
lusedw 02-231-003 Wand 1
Laboratory experiments pertaining
to lecture course covered in
02-231-003 Physics

wshmdnlwitidesdu Iwihadn 02-231-005 #@nd 2
AAuLmMENLITN sunsnaen uaz
Mty 299sinfinsyuansuay
Indhnssuaady m"ﬂmi‘ﬁugmsuaﬂ
ddnnselind virurmansiBasvindin
wagiiAuAEnsIdenIen N Nand
adlyln

Elements of electromagnetism;
electrostatics; electromagnetic
waves, interference, and
diffraction; DC circuits and AC
circuits; fundamentals of
electronics; geometrical and

physical optics; modern physics.
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UfTRnmsvnaesiidenadestuiiiom
Tus1e39n 02-231-005 Wand 2
Laboratory experiments pertaining
to lecture course covered in
02-231-005 Physics II.

1

02-231-006 U{UAnsW@nd 2

1

YSunuasduiusiaryagiuves
nufezney AuauTRveIinY
YouMa VDD wazaIsaray
aunawll aunalessu IauEns
1l TAs9asaued0znon Wusziall
AuaNUANSoaRAN anstsnsigunniiv
olanzuaglave wnsudy
Stoichiometry and basis of atomic
theory; properties of gas, liquid,
solid, and solution; chemical
equilibrium; ionic equilibrium;
chemical kinetics; electronic
structure of atoms; chemical
bonds; periodic properties;
representative elements;

nonmetals and transition metals.

o

02-221-001 LATINUFIU

UfTRnmeaesiidenndostuiilon
Tusedn 02-221-001 iafiitugiu
Laboratory experiments pertaining
to lecture course covered in
02-221-001 Fundamental
Chemistry.

v
N

02-221-002 Y URnIsLATiNugIU

AMANENSLITRAINTTY

aa aa

ﬁﬂmiﬁmnmma%mmm AUALLATAINU
soifles mavmoyiuduarUiRusTes
Hsiduaasauazilsiduainnes
msUszand NMsUssgndayius
sUnvudaliiivun medialunns
USus meamusiudidaday
Vector algebra in three
dimensions; limits and continuity;,
differentiation and integration of
real-valued and vector-valued
functions of a real variable, their
applications; applications of
derivative; indeterminate forms;
techniques of integration;

numerical integration.

02-211-002 AAANERS 1
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wugthUSHuseudy Usiushings
WU unapdavesilsidumaseaesdn
WU U sy uagiuiludigd
auii Aiteidedn unagdaves
Handumasavatenlsuas
nsusEend

Introduction to line integrals;
improper integrals; calculus of real
valued functions of two variables;
line, plane and surfaces in three-
dimensional space; polar
coordinates; calculus of real
valued functions of several

variables and its applications.

02-211-003 AMNAAERNS 2

3

a:umﬂ%aauﬁuﬁ‘ﬁaﬂﬁuummﬁ
Uszynd audendinrans d1eu
LLazauﬂsmaqﬁwmu N13N3EIY
BUNITUNELADS wazNITUTELIAA
Handuyagnu

Introduction to differential
equations and their applications;
mathematical inductions;
sequence and series of numbers;
Taylor series expansions and
approximation of elementary
functions.

02-211-004 ARAAERNS 3

D9ARUTNUFIUNIIAINTT

AN lakarANEINTa b
AS0BAANUNRLIYIINLUUNS
NI

MIBUENBIlarA0sUNEUTENDY
WUU NIIRIBAIN ASTEULUUNIN
278 WAZNIWAWLR NISANUAVUIA
wazfifaanuile nMsdounmen
AINTIE WaTUHUAR NITEunIw
Afm nMsdeunuunmuentuLay
amdsenou Wugumslilusunsa
pauInasTIglUN T TEULUY
Lettering and annotation;
orthographic projection,
orthographic drawing and pictorial
drawing; dimensioning and
tolerancing; drawing of section
views, auxiliary views and surface
development; freehand sketches;
detail and assembly drawings;

basic computer aided drawing.

04-000-101 WI8ULUUIAINTTY
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e

o)

dAn3IAINTIU

o)
PS))

ANNdNuSIEnINlATIasenanda
UANITUIUNSHERN Uszinnueadan
FenssukasnsUssyndld 1w lave
WORLDT WTNTNUWAL TAANALUNUN TN
aunawlawaznsinlUlduselon
auAdanauaznisidenaninvesian
The relationship between
structures, properties, and
production processes; main group
of engineering materials and their
applications such as metals,
polymers, ceramics, and
composites; phase equilibrium
diagrams and their interpretation;
mechanical properties and

materials degradation.

04-000-102 &@R3FAINTTH

3

7

WugIunamans

IEUULN waé’wémaqssumm
ANNEUAR LHUNNDATEVRLINGUAY
aun1sauna vedlvieads vaumans
WAZIAUNAAANSVDIDUNALAY IR
31 ngmsiedeuivesiindu e
wazndy duiaduazlumudy
Force systems; force resultant;
equilibrium, free body diagrams
and equations of equilibrium fluid
statics; kinematics and kinetics of
particles and rigid body; Newton’s
second law of motion; work and

energy; impulse and momentum.

04-000-103 NAFANSIAINTTY

Mg 29a5kuih

anudilesiuieafuiuusuay
93AUTENOUTRIIATINTN
nguadleny wAlANITIATILININMAS
Tuseiulun FBnszuawy n1sudas
WAy N3Ietou 19TaNYad
WRlukazwesAY NMsdane
Mdslwihgegn aumideniuas
ANNY NITIATIEININATIUANTIE
Asawuulel nsAamasinih
Turaasliih ssauaaunad
UitRnmmeasdhuidefiieades
Introduction to electric circuit

variables and elements; Ohm’s

09-121-203 293500
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law; techniques for circuit analysis:
node voltage method, mesh
current method, source
transformation, superposition,
thevenin and norton equivalent
circuits; maximum power transfer;
inductance and capacitance;
sinusoidal steady state analysis;
power calculations in electric
circuits; balanced three phase
circuits; laboratory experiment in

related topics.

AU IUMAEIZ U

Funnauayszuunasaiiie
Fyanauazszuunaldsedes
mﬁLﬂiwzﬁmmﬁmaﬂé’@mwml,t,az
sswnam’mﬁaa mﬁmwﬁmmﬁ
vesdyaauayszuUnallfeLiie
mMsuwlasarvata nauUasd
Tnssad1eszuudeans ssuvaneds
ﬂﬁLLW'ﬁ'ﬂwmt‘mﬁ'uﬁwq syuvdoms
selilasin nsdeasniiien
ﬂ?ﬁ%@ﬁ’]'ﬁLL’U’ULﬂLﬁaLLang%lﬁW‘t‘J
nsdeansieszuuaans U§TRns
naaedluiidefiisades
Continuous-time signals and
systems; discrete-time signals and
systems; frequency analysis of
continuous-time signals and
systems; frequency analysis of
discrete-time signals and systems;
Laplace transform; z transform;
communication system structure;
radio transmission system;
microwave communication system;
satellite communications; cable
and wireless communications;
cloud communications; laboratory

experiment in related topics.

09-121-206 &fYeu1adlasszuy
walulagn1saedns
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aunuwsvaniadn

MSIATITIINMADS awulilihatis
fahuazauiu Awglnih

MMINILAENSUINTTUE AUATUNIU

aunualmdnadin a@susdwan
auwilnih Tanladidnvinuas
Tnarlsiwdu awaudmdnlui
FiAsunvamunan aunisuund
nad

Vector analysis; electrostatic fields;
conductors and dielectrics;
capacitance; convection and
conduction currents; resistance;
magnetostatic fields; magnetic
materials; inductance; dielectric
materials and polarizations; time-
varying electromagnetic fields;

Maxwell’s equation.

09-121-204 gunuukaindninin

3

a a a

gunIaluayI99sBianvseil

aa o

uuuuauwﬁaﬂuazmawa

nd

gunsalansfedini1 Adnuaizues
NTZUE WIINY LATAMINYALIT
ATIUE NTIATIZAUAZODNUUUINAST
Talon 29IMINUTANDT UazIeas
NIUTamesTiaued 2993590Ukaul
wazn1sUsEenAld Tuga
wiaseln UjuRnisnaaedluiade
fAeades

Semiconductor devices; current-
voltage and frequency
characteristics; analysis and design
of diode circuits, transistor circuits,
and MOS circuits; operational
amplifier and its applications;
power supply modules; laboratory

experiment in related topics.

09-121-205 Biénnsafind
AFINTTY

JEUUIUIULALIRE apIntnm
Huadlawuuyay wanniswarn1sly
UVBINITODNUUUNATATINLTITA
ny wanduazndurasy winmsuay
ANSLTNUVDINITOBNULUUINATATING
Hudiu gunsalnenssnedtananse
Wsunsuldifienseanuuuisasiasa
wagmssng UfURnsvaaedluvinted
Aendos

09-121-102 N1589NLUUNAIT
AV ALATHTING
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Number systems and codes; Logic
gates; Boolean algebra;
combinational logic design
principles and practices; latches
and flip-flops; sequential logic
design principles; programmable
logic devices for digital circuits and
logic design and its applications;
laboratory experiment in related

topics.

miLLingiJwé“nmuiw%lL%nﬂa

nannswlandsnuusimanliuay
wasunalndi 1easuaivan
FEUUNANULAS NANIUTI
wilaudasliinilsmauazanuna
Mﬁﬂmi‘uam%"aq%’ﬂiﬂawauqu
mwswiedasinsnalui
ATEUANTILAZNTEULAAAY
MIUATILAANTIOULVOILDLADT
willgnhmilana wewesmienia
wa uazdslasiavewes ndnnsisu
LauLLazmuv‘jummL%saU
mslestuuaziupdeuaioinsna
il UfiRnsmeasduiite
fAerdes

Principles of electromagnetic and
electromechanical energy
conversion; magnetic circulits;
energy and co energy systems;
single phase and  phase
transformers; principles of rotating
machines; DC and AC machines
analysis; performance analysis of
single phase induction motor,
three phase induction motor and
synchronous motor; starting and
speed control principles;
protection and drives of electrical
machines; laboratory experiment

in related topics.

09-123-201 1A3eadnsnaluii
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M5InLaLLAsaIiaInnialnii

Wihein warannsgIuTeAdesietn
el AudnwaekaznITWU
vanavyvesaiesietn Mg
N30 NITIALIIRULASNIZRAFINTU
Tuihnszuansawazliihnselasau
FewsesiieTauuukourdenuay
favia nsianasiniih Asinda
Usgneumaslniuaswasu nsin
AIELYIY N5 TRAamienth
nsinAuglnih MsTarud v
WAZYMIAT FYITUNIU FkUAY
Fuaas nsaeuiisuaiasdioln
UftRnmnaaasluidofiieades
Units and standards of electrical
measurement; measurement
analysis; instrument characteristics
and classification; current-voltage
measurement for DC and AC using
analog and digital instruments;
power measurement; power factor
and energy measurements;
resistance measurement;
inductance measurement;
capacitance measurement;
frequency, period and time-
interval measurement; noises;
transducers; instrument calibration;
laboratory experiment in related

topics.

09-122-201 p3esilotauaznis
Tamaluliin

2

ITUUAIUAN

LUUTIADINARAFENSUBITEUY
anduaneloy LUUINaBIUeeTE Ul
vilaunauarlamunud
LUU180INAIALATNANDUAUDING IR
Yos3TUU sruveyiussusuviauas
UAUADY N1TAIUANLUUITBULUA
UAZLUUNTBUTA MIATUANLUY
Jaunduuazanulivessyuu
nsAUANLUUTIleR Ussnvuas
nsmvanwuulaundy nannsiay
Joulvvesalosnmusssyuu 33ms
NAFDULEDYTNINYBITLUY
nsUszendldanussuuniuay
UitRnmmeasdhuidefiieades

09-122-302 sgUUAIUAN
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Mathematical models of systems;
transfer function; system models
on time domain and frequency
domain; dynamic models and
dynamic response of systems; first
and second order systems; open-
loop and closed-loop control,
feedback control and sensitivity;
PID controller; types of feedback
control; concepts and conditions
of systems stability; methods of
stability testing; control system
applications; laboratory

experiment in related topics.

MslUsinsuABURIADS

WA UADNRILADS
lulaslusiwaiwosuazrouiines
diulsznouvesnoNiImes
Ufduiusvesniawisuarsonsiuas
ﬁﬁgﬁuuazﬁwﬁwﬁwﬂqﬁwu
msdeullsunsuneufinges n1wil
IHeulusunsumeuiunesiulagdu
msiamgenduas wnlesdledldly
mMsleulusunsy Bninsat
lawaismes uaglaswaineniuny
nsuilugaunnses danasiiy uag
nsUszandldanu JuRn1seu
TUsunsu

Computer concepts;
microprocessor and computer,
computer components; hardware
and software interaction;
fundamentals and terminology of
computer programming; current
computer programming language;
software development;
programming tools; expressions,
operators, and control structures;
debugging; algorithms and
applications; programming

practices.

04-000-104
nslusinsumsui DS

- 96 -




¢ v
29AANUIN
ANNAINTAINUA

Wannyiiiigu
fluasfnws

bRl

A5
(wiaene/
P139)

waluladn1sdeans

Tyaauagszuunasewien
Tyaauagszuunalidedies
mﬁLﬂiw:ﬁmmﬁmaﬂé’mvmml,l,az
iSUUL’JaWiaLﬁIEN mﬁmwﬁmmﬁ
vesdyaauayszuunallfeLiles
nsulasarvata n1suuasd
Tnssad1eszuvdoans
STUUANBAINISUNINSEINEAALINgY
svuudeansiglulasion nsdeans
adiey nsdeanswuuiadanazls
GUE] ﬂ’]i%@ﬁﬁ@ﬁﬂi%UUﬂﬁT)é
UitRnsmeaedhidefiiendes
Continuous-time signals and
systems; discrete-time signals and
systems; frequency analysis of
continuous-time signals and
systems; frequency analysis of
discrete-time signals and systems;
Laplace transform; z transform;
communication system structure;
radio transmission system;
microwave communication system;
satellite communications; cable
and wireless communications;
cloud communications; laboratory

experiment in related topics.

09-121-206 SRYeU uLazIZUY

'
&

walulagn1sdeans

1

29ARUTANIZNIIANTTU

NUINAMAS-s8T8UANENTTUNTANIFINGY W.A. 2562

ANSNER @9918 INUNLLAY
A5 hUYeIiaabnin

Awnvedlasngszuulninmas
syuuMsdaararemaslnil
szuueselln wuuinasdiay
AndnunzresaIaafiali
WUUTIABILAEAMEN YL VR IVITD
waslwiihigs wuudiasuay
WSRO TVDITLUUAIINY
KUUTIAD A NITTLN DTV IENYES
wdnnsiugulvasliad vdnns
Anuean YjuRnimeasduy
Tdefiieades

Overview of electrical power
system networks; electrical
transmission and distribution
systems; per-unit system;

generator characteristics and

09-124-301 szuulniinnings
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models; power transformer
characteristics and models;
transmission line parameters and
models; cable parameters and
models; fundamental load flow;
fundamental fault calculation;
laboratory experiment in related

topics.

MTIATIZRlATIUNITEILAY Y
masliin mseszilnaninad
nsmvalvaalial n1sATEn
Weaviwuvanunsuayliauinng
wefesnnvesszuulniigs
WiIT¥gANan SN IYIUYeITEUUli
Mg nsUszauduiusauIu
MyeszRsueidn szuvaIufy
Transmission and distribution
networks analysis; load flow
analysis; load flow control;
symmetrical and unsymmetrical
faults analysis; power systems
stability; economic operation of
power systems; insulation
coordinations; power system
hamonic analysis; grounding

systems.

09-124-302 NS HATITNTZUY

A Aas

Snwazveuduladnan wanns
vauvedsedurdmdile Tsedy
Adeiaiuuie 1ssaumaInIusou
s Tsedurndandanh Tseduluiin
fla wazlssunamasnuidundes
LA LHANSIUNALNY Uszian
anilluihdes gunsalluanilih
goy Neannilliinges syuvannil
Inigeednluld n1stesiuimi
Yosanllgey SyUvaNgRU

Load curve characteristics;
operating principles of steam
power plant, gas turbine power
plant, combined cycle power
plant, hydro power plant, diesel
power plant, and nuclear power
plant; renewable energy sources;

types of substation; substation

09-124-305 1599UAaaY

anfllnineas
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equipments; substation layout;
substation automation system,
lishtning protection for substation;

grounding systems.

Huguveamstlestuszuuliih
wiouvanaiosdlieTnuaziuvas
dyaos aunsaidesiu nislesiu
NITUANULATNITININITAIAUVD
aeds NMsUasiumesiadnasig
nstasfuansdamesiadinssesnig
mstesiuanedwiglndensiad
mstestunamesini nistlesiu
nifeutas nstlostupiesriiiia
T nsflesdiulunueada
UftRnmneaasluidofiieades
Fundamentals of power system
protection; instrument transformer
and transducers; protection
devices; overcurrent and earth
fault protection; differential
protection; transmission line
protection by distance relaying;
transmission line protection by
pilot relaying; motor protection;
transformer protection; generator
protection; bus zone protection;
laboratory experiment in related

topics.

09-124-406 N15UBINUSTUU

RGRGH

wuzdunalulaglufiiusediuas
nsldlnusedugs ussduAuly
sruulifinfids nsasieusediues
Wionaaey wiellansialnihusesu
ge MsUszanuduiusauiu
Trifhusege anuesenaunulng
UAZNITVAFDUAUIU NITLARLUTA
amifluladdnesnfidufineg veaman
wazvods wallanisnaaeulniih
wseuge wwaznisdesiu
Introduction to high voltage
technology; the use of high
voltage; generation of high voltage
for testing; high voltage
measurement techniques;

insulation coordination in high

09-124-407 3@nsy

Tnifusege
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voltage; electric field stress and
insulation testing; dielectric
breakdown of gas, liquid and solid;
high voltage testing techniques;
lishtning and protection.

nswUasgudsiangh

anaTAvesgUnIaiansRadniniias
Ang 9 1y lalonnds Insames
NUTARDINET Uoan wazloIT
AudnvzTeTaauian lassasns
wazunundonUasiviiiigs wannng
wlaaduigs reasuasiulnadudu
Irlnse 2easuvasdulrinsadulaings
rasuasiulnadudulnadu uas
rasutassiulnsadulnadu
nsUszgndldfudasdidnvseiing
dafiensdundeunewmaslin
UftRnmneaasluidofiieades
Characteristics of power
semiconductor devices such as
power diodes; thyristors; power
transistors; MOSFET; IGBT;
characteristics of magnetic
materials; power transformer
construction and types of cores;
principles of power conversion; AC
to DC converter; DC to DC
converter; AC to AC converter; DC
to AC converter; applications of
power electronic convertors for
motor drives; laboratory

experiment in related topics.

09-123-303 BLanNsafindg

o

N

ssfUsznavvesnsTuLaauselih
AaauURAvadlvan UsinN1sineu
dmsumstuedeu 33nsiusn
1OLMDT N1TAININILATUUIN
AudnvazLsidn ANEITea
wowasliih mstuedounanes
Tnfhnszuanss nstudeunomes
Tnlfhnssuaady szuunstuindeu
woslwewmas n1sUszend
msfuiedeuseliilussuusaludf
geavnssy UiRnsveasduiite
fifieadoq

09-123-404 MsTuLAAB U

I
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Electric drive components; load
characteristics; operating region of
drives; braking methods of motors;
power transmission and sizing;
torque-speed characteristics of
electric motors; DC motor drives;
AC motor drives; servo drives
systems; applications of electric
drives in industrial automation;
laboratory experiment in related

topics.

AIANLAUNEIUY

wiln JULUU LAEUMEINAINUNALTIY
ANEANYDINFNUNALNY
aauanassErinanaluladily
wazmAlulaENAIUNALIY
WARIWASUNALUUIZNIUAY
wasending au Adu Tazana anudou
Tafinn Mednin uazvezyarios
MIIMAUNSIU QMY
N1IAIUAN uazuUlyUIYOINGIU
VOWNY NIFIATIIAUATHFANANT
VBINAINUNAUNY UURNNINAADS
TudefiAeados

Renewable energy types, froms,
and sourses; potentials of
renewable energy; difference of
conventional and renewable
energy technologies; renewable
energy resourses including solar,
wind, wave, biomass, geothermal,
biogas, and solid waste; energy
storages; law, regulations and
policies of renewable energy;
economic analysis of renewable
energy; laboratory experiment in

related topics.

09-123-302 WAIUNALAY
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VoMU URNINFIY kazaIY
Uasnseluniseeniuuiay
ARl

AuaznsusaTiu wiavesnsdes
A979 STUUNTARIAIN Hannsdes
a7 MTINANUTUYOILES
NIAINNNTADIAINN NYVBY
N13d8aINe WUAYBINADN
YouuziszauAUdDIAINsaY
Nufl nseenuuy msdesarinaniely
LAZAIYUBNDIANT TEUULAIETIN
Usgndandanu Nsdesainedmsu
theuagldyaia nMsmeamasdes
aievewaen Ussansninues
N15809aI9

Eyes and vision; types of
illumination; lighting systems;
lishting scheme; light
measurement; lighting calculations;
laws of illumination; types of
lamps; recommended lighting
levels in various areas; design of
indoor and outdoor lighting;
energy efficiency lighting; lighting
for displays and signaling;
determination of lamp lumen

output; lighting efficiency.

09-124-304 3@EINTIUEDIEIN

3

o

wannIsiugIueaniuuszUUlnih
FALAZUINIFIY TorrunAves
msandeszuulndh Fannseng
el nsesnuuLTLIALaLYTn
aeliih nseenuuuvienazs1aliin
aseluan nsAwaulnan
MsUsulseiUsEneuaaLay
ANSOONLUUNITATUIITRBSULUIA
N99DNLUUNATUEAIY
wSadldliih mseanuuLlees
1OLMDS M1TNTIBATIER EnBLuL
wazaneleu szuulniingnidu
AIAIUIUNTEUAEANAT TEUVEY
A UuRnisneaetluiite
ﬁLﬁ‘lmﬁﬁm Fundamentals of
electrical system design; codes
and standards; regulations for
power system installation;
electrical distribution schemes;

wires and cables design; conduit

09-124-303 A1599ALUUTEUU

Inlsin
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and raceway design; load
schedule; load calculations; power
factor improvement and capacitor
bank circuit design; lighting and
appliances circuit design; motor
circuit design; main feeder and sub
feeder; emergency power systems;
short circuit calculations;
grounding systems; laboratory

experiment in related topics.

Mé’ﬂmi'ﬁugmwWﬁﬂamﬁﬂv\lﬁ’l
TorrunkazanggIunIgbnii
2aslaifiitugu Iihnssuanss
Infnseuaadu ﬁﬁgwuwwq
Sidnvselind nshnsauas
Urgesnwssuuliih n1smvay
AINAIGU

nsWeusuulii YuRnismaaes
TudeiiAedes

Electrical engineering principles;
electrical codes and standards;
basic circuit theory: direct current
and alternating current; basic
electronics; installation and
maintenance of electrical systems;
sequential control; electrical
drawing; laboratory experiment in

related topics.

09-121-101
AugunImnssulnih
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2. pseuansgaauluudazasAnlug

A1319N13IEUBIAAUNS d1913ANTIH {A1wn3Aansalng
nangasIAINIsUAEaRTUMIN
a1w13vn3aansulnii

Igndemaluladanamnsuuasn1sianis unInerdemalulagsivaeaasiide

o

dwiudiifnuUnisinen 2564 - 2568

a13znTsiseuivadudazivn

eYauarAnAinAne oy

29AAUINUTIUNIINEAENT

02-211-002 AfAAEAS 1

Mathematics |

D1915IANNUA NTTUUAY

AU, ANAANERS (UNINEITEIIUA)UATASTITNIIY)
NA.L. ABAFIERS (LNINGTRIULIATT)

Us.0. ARAFNERT (LININYISIULTAT)
Uszaunsalaeu 17 U

02-211-003 AMAAERNS 2

Mathematics I

£19159M1NUA NTTUUA

AU, ANAFNERS (UNNINENTETIA)UATATEIINTIY)
NALL AIAFTENS (UUNINYISUULTAIT)

Us.0. ARAFNENS (LININGIRBULSAT)
Uszaunsalaeu 17 U

02-211-004 AMAAIEAS 3

Mathematics |lI

D1915IANNUA NTTUUAY

AU, ANAATERS (UNTINEIEEIIUA)UATASEITUI)
NPLY. ALAFNERNT (URINUIRYULTADS)

U3.9. ALAAERT (UU1INEIRLULTAIT)
Uszaunsalaeu 17 U

02-221-001 iAflilugnu

Fundamental Chemistry

9191599755 1ndneen

WU, Al (U INedeind)

WM. Fuadl (PANTANINE 1Y)
Uszaumsalaeu 4 U

a wva P

02-221-002 Ugummimu‘ﬁug’m
FundamentalChemistry Laboratory

9191599755 Indnern

WU AT (WANINeNaeTinE)

WAL Fuadl (PANTANTINE 1Y)
Uszaunmsalaeu 4 U

02-231-003 Wand 1
Physics |

el 15a1 lnsusn

Af.U. AANE (UnInedeinge)

Av.4. NANE (UMINGFUEIAIUATUNS)
Usvaunsaldeu 18 U

a va

02-231-004 U{URNSWENS 1
Physics Laboratory |

ne. 1U3a1 Insusn
nA.U. WaNd (Wnninedeinde)
Ay, NANd (U InedsawaIunsuns)

Uszaunmsalaau 18 U

02-231-005 Wand 2
Physics |l

net. 1581 1nsusa
AU, NN (U Inenadevinge)
A3, NANE (U Ine1deaaIunsuns)

Usyaunsaldaau 18 U
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a wa

02-231-006 UURNIWENS 2
Physics Laboratory |l

HYemans1sdisan Insun
neLu. and (WnInedeinge)
A3, NANS (U Ine1dsavaIunsunNs)

Usyaunsalaau 18 U

BIARANUFNUFIUNIANTTU

04-000-101 LQ8ULUUIAINTTY

Engineering Drawing

919138aN5 VBN

9E.U. WINTTUYAANNNT (WIS e Tadia)
AL IINTINGRAMNNT (UnTInendeasaIuaIumd)
U3.0. IMNTINYAEIMNT (UMINe1aEguUasIvsIil)
Uszaumsalaou 16 U

04-00-102 Y@R3FAINT5H

Engineering Materials

919138aN5  qVSAnd

9a.U. IFINTIUYAANANT (UNINeaeIn vl UTR)
A4, IINTINGNAINNIT (UNNINGIRUAVAIUATUNS)
U5.0. IINTTURAAIMNNT (UNTINe1aeaUaTI¥51Hl)
Uszaunisalaou 16 U

04-000-103 NAFARNSIAINTTY

Engineering Mechanics

919138aN5 VBN

9E.U. IWINTTUYAAMNNNT (U InedeLnusiaudia)
A3, IAINTINGAAIMNNT (UNTINEFUEIvaIUATUNT)
U3.a. INITNYRENNNT (UnTINeaEauaTI¥snil)
Uszaunsalaou 16 U

04-000-104 M5IUSUATUADLRILADS

Computer Programming

91915IUTNA A5

m.U. maluladarenianes (UINeEeIdYanYal)
WA, NIANSnAlulagansaund (Un1INe1aeae
Fnwad)

U3.0. Msinn1simaluladasaumnd (Uuine1denae
Fnwad)

Usvaunsaldeu 16 U

09-121-101 ﬁugwumﬁmﬂﬁﬂw%

Fundamentals of Electrical Engineering

2191598 UR  N13FUR
27U, Aenssubnd (WuInenduineudugn)
7.3, Ienssuladn @vinedumaluladuuas)

Uszaunmsalaau 12 U

09-121-102 N1509ALUUNASAINALALHTING
Digital Circuits and Logic Design

HYILMans1156US 1 qunTed

A.8.U. 3AINTIUINIANUIAL (@a1dumalulagnsyaey
NANIAUNINTAINNTET)

2.4 Arnssulain ininedvasaiuasuns)
2.a. Ienssulain @andumalulagnszasunan
WA IAIANTEUY)

Uszaunmsalaeu 14 U

09-121-203 2995 bwl#n

Electric Circuits

D1TIFUR  A1SAUR

.U, Fenssuliin @Ineduinwududia)
6.3, nssulni @inedewmaluladuniuas)
Uszaunsalaeu 12 U
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09-121-204 aunuLadnlniin

Electromagnetic Fields

HYeAans1asUSyan aunsied

A.0.U. Imnssunsauwa @dumnaluladnszaou
NANIAUNINIAIANTEYY)

2.4 Arnssulain @ininedvasaiuasuns)
2.0, Ienssulad @andunaluladnsyasuingn
WinunmsaInnsEU)

Uszaunmsalaeu 14 U

09-121-205 Suénnsedindlifngsy

Engineering Electronics

HYILMans1156US 1 qunsIed

A.0.U. Imnssunsauwa @avumalulagnszaou
WnanNAUNITaIANTE YY)

7.3, Amnssulnidy @ingrdvasvaiuniuns)
6.0, nnssulni @adumaluladnseasuinan
IR TN TEUY)

Uszaunsalaeu 14 U

09-121-206 dqyeyraunazszuumaluladnisdoans

Signals and Communication Systems

HYIemans11sdusyn qunsied

A.8.U. IAINTIUINIANUIAL (@a1dumalulagnsyasy
NANIAUNINTAINNTET)

2.4 Arnssulain @iinedvasaiuasuns)
2.a. Ienssulad @andunaluladnsyasuingn
WIAMNIAIANTEYY)

Uszaunsalaeu 14 U

09-122-201 1A3psiloTauaznsiamslni

Electrical Instruments and Measurements

HYILMans11seUT quUNTIed

A.0.U. Imnssuinsauwa @avumalulagnssaou
naIIRMINIAINNTEUY)

6.3, Anssulnidy @ninedvasvaiuniuns)
2.0, nnssulnih @adumaluladnseasuinan
IR IAIANTEUY)

Uszaunsalaeu 14 U

09-122-302 53 UUAIUAY

Control Systems

HYIeMans11seUTy1 qunTIed

A.8.U. AINTIUINIANUIAL (@a1Tumalulagnsyasy
NANIAUNINTAINNTETI)

2.4 Arnssulain ininedvasaiuasuns)
2.a. Ienssuladn @andumaluladnsyasuingn
WIAMNIAIANTEYY)

Uszaunsalaeu 14 U

09-123-201 wAdesdnsnaluii
Electrical Machines

919158nl591 waesnln

26U, Imnssuliin @uinedumaluladumuas)
2.4, rnssulnin @ninedvasvaiuasuns)
Uszaunsalaeu 13 U
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09-123-302 WAINUNALNY

Renewable Energy

91915801591 waesnln

.U, Aenssuliin WyIneduwmaluladumuas)
2.4 Arnssulnin @ininedvasaiuasuns)
Uszaunmsalaeu 13 U

09-123-303 BLénNTafndnias

Power Electronics

9191581nl591 wasenln

.U, Aenssulii @ininedemaluladuniuns)
2.4 Amnssulain @uninenaeasaiuasuns)
Uszaunmsalaeu 13 U

09-123-404 nsFuLAAaudagln

Electric Drives

9191581nl591 wasenln

2., Aenssuliin (Wineduwmaluladumuas)
2.4 Arnssulain ininedvasaiuasuns)
Usvaumsalaeu 13 U

09-124-301 szuuliinrngs

Electrical Power Systems

D1TIFUR  A1SEUR

.U, Fenssuliin @Inenduinwududia)
2.4 Irnssulnin @ininedemaluladuniuns)
Uszaunmsalaeu 12 U

09-124-302 n53LAsIERsEUUlNTHNAS

Electrical Power System Analysis

D1TIFUR  A1SEUR

.. Fenssuliin @yInenduinwududia)
2.4 Irnssulnin @ininedemaluladuniuns)
Uszaunsalaeu 12 U

09-124-303 n1se8nLUUTEUULNTN

Electrical System Design

9191581591 wassnln

.U, Aenssuliin Wineduwmaluladumuas)
2.4 rnssulain ininedvasaiuasuns)
Uszaunmsalaeu 13 U

09-124-304 3AINIIUADIEING

Ilumination Engineering

919158nl591 wassnln

.U, Aenssuliin Wineduwmaluladumuas)
2.4 Arnssulain ininedvasaiuasuns)
Usvaumsaldeu 13 U

09-124-305 l5apurdanazaniluirgae

Power Plant and Substations

D1TIFUR  A1SEUR

.U, Fenssuliin @Inenduinwududia)
2.4 Irnssulnin @ininedewmaluladuniuns)
Uszaunmsalaeu 12 U

09-124-406 N5t uszUUlNAnA&S

Power System Protection

D1TIFUR  A1SAUR

.U, Aenssuliin @Inenduinwududia)
6.3, enssulni @inedemaluladuniuas)
Uszaunmsalaeu 12 U

09-124-407 Jmnssulnfiusege
High Voltage Engineering

219159dUR  N13duA

.. Aenssuliin WIneduinwududia)
2.4 Arnssulain @ininedemaluladuniuns)
Uszaunmsalaeu 12 U
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- vewfiRnisduindouselnih (8403)

- VewfuRnslnihdeans (8306)
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- vewfuRnsiedesieamaliii (8304)

- Vel URnTsasinii (8204)

- veslfUamslulaslusiwawes (8306/2)

- ViesuRnsaeuiamas (8401)

- viesUfuRnsdianvselind (8304/2)
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IneiisgazideanednuiesliAnsuazaunsainsmaaeduidagiesUfifinisesil

21ASTIUTINEVIYIQATNNTIH
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1) ﬁawﬁﬁ’amﬂﬂ%ﬁmﬂﬂw% Usenaumeyanaaaiemas 1 wa uaz 3 wia sqﬂmaaﬂm%"aq
Autialnil 1 wla wag 3 wla yandewdadlniln 1 wia wag 3 wa YalranauiunIy YalnanaIy
wilend yalvandaifivusey 1 wla way 3 wla 3esinAnusaseu ndesdletausedy taiesdlodn
nTEud, LASeaTnrgaludi W 1ld wag 3 la n3esinusedausimesnsioutasusuausasulite
nsnnaeinl wa way 3 wla wdesneNfinnedinseinanisnaass Lﬂ%aﬂfﬂﬁw}@’lmgﬂﬂguﬁhﬂ 9

g
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wasufiAnsiaTesdnanalniin
hdeuFuRnsd 1 1995 lihnseuaady 1wl uaz 3 ia (1Phase and 3Phase AC Circuit)
ﬁ?‘ﬁ@ﬂﬁﬁaﬂﬂiﬁ 2 ’Jﬂ‘\]iLLJjLﬂgﬂLLagﬁ’JLWjﬁl’]ﬁ’] (Magnetic Circuit and Inductors)
ﬁ?‘ﬁ@ﬂﬁﬁaﬂﬂiﬁ 3 niewUadliin 1 awas 3 1d (1Phase and 3Phase Transformers)
htoufuinsd a \n3esriuilnlWinszUanTs (OC Generators)
hdeufuRnsd 5 wawaslingzuanss (0C Motors)
ﬁ?‘ﬁ@ﬂﬁﬁaﬂﬂiﬁ 6 Lﬂ%@ﬂﬁ%ﬁﬂlﬂﬁ’l%ﬂﬂiﬁﬂ (Synchronous Generators)
ﬁ?‘ﬁ@ﬂﬁﬁaﬂﬂiﬁ 7 misumum%iaqﬁwLﬁ@lﬂﬁﬁ%ﬂmﬁﬂ (Parallel Synchronous Generators)
ﬁ?‘ﬁ@ﬂﬁﬁaﬂﬂiﬁ 8 18LADITILATIEA (Synchronous Motors)
vteUFtRn1si 9 ueLMDSIMileNI1 3 1 (3 Phase induction Motors)
hdoufuRnsd 10 wamesndlenh 1 wla (1 Phase induction Motors)

2) vieelURnssruumuay Usenausie stuuatuaulusaa Yarnn1siakazaiuaulysiva
in3osUFundmsudinmges naudlinnesnnasninisivaluuriiausaudu Orfice nsudfinmes
A329mufL newdlinnednraianadiivesnnudu tieldiaszfuveanal dmuaunszu
nsaeulnsand indesileinsnsinislva indesdliodmiuigamgil niestuiind Aoufiumesdniy
weilwosuarAIuANlUE
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WesufjUAszuuauas
ﬁa‘ﬁ’aﬂﬁﬂ’ﬁmiﬁ 1 Introduction PV Measurement
ﬁa‘ﬁ’aﬂﬁﬂ’ﬁmiﬁ 2 Level Transmitter Operation
ﬁa‘ﬁ’aﬂﬁﬂ’ﬁmiﬁ 3 Smart Transmitter Configuration and Calibration
ﬁa‘ﬁ’aﬂﬁﬂ’ﬁmiﬁ 4 Classical Control Theory
ﬁa‘ﬁ’aﬂﬁﬂ’ﬁmiﬁ 5 Flow Process Characteristics and Control
ﬁa‘ﬁ’aﬂﬁﬂ’ﬁmiﬁ 6 Safety Interlocking
ﬁa‘ﬁ’aﬂﬁﬂ’ﬁmiﬁ 7 Override Control
ﬁa‘ﬁ’aﬂﬁﬂ’ﬁmiﬁ 8 SISO Level Self Regulating Process Control
ﬁa‘ﬁ’aﬂﬁﬂ’ﬁmiﬁ 9 SISO Level Non-Self Regulating Process Control
ﬁa‘ﬁ’aﬂﬁﬂ’ﬁmiﬁ 10 Pressure Control for Single Self Regulating Process Control
ﬁa‘ﬁ’aﬂﬁﬂ’ﬁmiﬁ 11 Cascade Control for Level and Flow Process
ﬁa‘ﬁ’aﬂﬁﬂ’ﬁmiﬁ 12 Override Control for Pressure and Flow for Selective System
ﬁa‘ﬁaﬂﬁﬁﬁmsﬁ 13 Temperature Process Characteristics and Control
ﬁa‘ﬁaﬂﬁﬁﬁmsﬁ 14 Cascade Control for Temperature and Flow Process

3) WeaUuRnisBidnnsetindmas Usenaume gunsalganisnnass AC/AC gunsaigan1snnaey
AC/DC Converter 4an13naaad DC/DC Converter 4nn13naaad DC/AC Inverter qui‘ﬁaﬂ R, L, C
LS89 RLC finas Yalnanuaines Yaduiniounoinasiniinssuanse gaduinfoutatnashniln

ASLLERAU
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% a wva a a a o o
waaﬂgummsamnmaunémm

WU uRN7 1

[

aunsnididnvseindds (Power Devices)

WU AN 2

wifaudasliihaudas (High frequency Transformers)

Y

WteuuRnis 3

29955589n52d 1 d way 3 wid (1 Phase and 3 Phase Rectifier)

WtoufuaNT 4

1995 38enseuanIuAlla 1 wia uag 3 wla (1 Phase and 3 Phase Controller Rectifier)

WtoufUuRnNsN 5

93muANLIIRUliINszuaadul wa waz 3 wia (1 Phase and 3 Phase Voltage
Controller)

Wteuf AN 6

2995%UL DS

WU RN 7

29959 ULI95Ma3 1 wid (1 Phase Inverter)

Wteuf AN 8

29959 ULI5LMBS 3 Wid (3 Phase Inverter)

WeuuRnisn 9

2995andaniiesdnmans (Switching Power Supply)

WeuuRnisn 10

mMstuLpdaunaLwashuiinnszuwanss (DC Motor Drives )

WitoufuRnsn 11

mMsuLedaunawashiiinszwaaau (AC Motor Drives )
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4) viesufuRTuindoumelnily Usenausie yarnUjuanistumasuliiinszuanss yarn
Ufuinstundeuliihnssuaaduriinndlawes yarnufUAnstumdeulnihnszuwaadulaisamnals

WBs YNIIAULIDST 1935¥RUlURT 1RTBULIBIRRTIAYYAlanUDINDS

WosjuRduindoudaelnili

Y QY s 1Y) 4' v s 5 I3
ﬁ’J‘U’e]‘U{]‘UGm'ﬁV] 1 ASTULARDUNDLABS NN SLUANTIMEITTADUIDTABIUUU 1 AIDALTUR
DC Motor : Single-quadrant drive with converter

WteufURnIsn 2 nstundounewasiihnssuansainernsnauefinesiuy 1 Aeawsud wasnisleundu
WIIWURLTBS

DC Motor : Single-quadrant drive with converter and armature voltage feedback

WteufuRnsn 3 nstuindiounewasiviingsuansaing1993ABESABSIUY 2 ATBALITUA

DC Motor : Two-quadrant drive with converter

ﬁ'ﬁaﬂﬁﬁ'ﬁmiﬁ a4 mMstuirdeutanaslninnszuansdieasAEUIESMESUUY 4 AIDAKTLA WaZNIIAIUAL
wuudaundu
DC Motor : Four-quadrant drive with converter and tachovoltage feedback with inner
current loop

WteuuRnsn 5 nsfuAdauLawma NN TLLANTILUUAIUANL T UALALADT WUU W3C
DC Motor : Control of stator voltage with controller W3C

WteufjuRnisn 6 nstundieunawesivihinssuansauumuAuksiuannesuazwssiutloundu
DC Motor : Control of stator voltage with controller W3C and tachovoltage feedback
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Wosjuaduindaudelnili

vdoufuRnisd 7 mMstuindoutelmesnszuaaduLIUAARNLATATUANLUUTBUNEY
AC Motor : Rotor pulsed resistor and tachovoltage feedback
vdeuftAnisd 8 nsduirdeunemeslwinszuaaduuuy PWM
AC Motor : Static drive and tachovoltage feedback
vdeuFtAn1si 9 nsduirdeunemeslwihnszuaaduuuy PWM
AC Motor : Pulse width modulation (PWM)
vadoufiRnisd 10 nstuindousewmeslwihnssuaaduuuuinines
AC Motor : Voltage vector control (WCQ)
vdoufRnsd 11 nsmuaumswemasiiihnszwaaduLasAuauLuuleundy

AC Motor : Speed control with tacho-voltage feedback

WitoufuRns 12 nsiusnuaweslinssuaaduiiesasyouiles

AC Motor: Brake chopper

5) e lniFeans Usenauniy YanN1INAaeIsEuVdRals YaNISNAaeINIsagaty
YANTNARBININANTYY I YANINARDINTIRAITNIMES YnmaeInTaeanslulasiin

Bl o

B et o P N T S SR ST ]

=2

; . € ll.ﬁ»s\!hﬂﬂl-”v]
s311-001-0001 5,12 1| sufu. 2 s labier | 3vdosayooroon [sienlalar
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Wosuslnindoans

WvaufuRnIen 1

NuUFUFYIULaESTUY

WvauuRnie 2

syuuBLEunliuUsiuasusua Aneiomaiaasliseiiamiaian

WvauuRnie 3

nsulasliBesnsaldomaia

WvaufuRnisT 4

nsutasliBesnldsaiiomiaa

WtoUf AN 5 nsudamane
Wtouf AN 6 nsuUad
WU RN 7 ARG OGREEANIG RGN

WvauuRn1e 8

NSUNINTELATUING

WvauuRniem 9

Asdeanshulasiin

WU UaNs 10

AN5ERANTAN LY

WvaufuRnism 11

AsdeaswuuALlakazlsaney

WvaUuRn1en 12

ASERENTAIYTLUUAAIN

6) wieaufuAnisszuulniiings Ysznaumie gunsalssuuunasanglin gannassaiedana

3 wla yaneaeaesesinialii 3 wa gavdowdadlii 1 wia waz 3 wia Ianausiiuniu wanAy
N o v [ d{' A v [y = A v = v o W = A o

wilgnd Wandiiudsgy wesesdliadnusaiu nsesoianssua n3esinmadluiln insesoTayuine

ouwlaaUTUAMTIAY LATRTIRFYQIUTUATUATG 9 YANITNARBY AU TIEILALNAFBUNITANINAT

LASDEIENAADUANUATUNIUAY tATDTlonaaaua Ui TuauIulnin

VR
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Hosuuin1sszuulninias

WvaUuRnIen 1

Studying the operation of a power transmission line in no-load condition

WvauuRnie 2

Studying the operation of a power transmission line in no-load condition with

increased capacitance

WvauuRnie 3

Studying the operation of a power transmission line in different load condition

WveaufuRnisT 4

Studying the series operation of a power transmission lines

WvaUfuRnisi 5

Studying the parallel operation of a power transmission lines

WveauuRn1e 6

Studying the operation of a power transmission line with neutral cable insulated

in condition of ground fault

WvaufuRniem 7

Studying the operation of a power transmission line with compensated neutral

conductor (Petersen coil) in condition of ground fault

WvaUuRn1e 8

Studying the open delta connection of V.Ts. to detect the ground fault in a power

transmission line with insulated neutral conductor

WvaUuRn1em 9

Showing the advantage of phasing a power transmission line

WtoUf UM 10

Protection against overcurrents in a power transmission line

7) fieaufjuinisiasestioTanalnill Usenaume wnsesdlotnAiusenu Tarinssua JaA1au
Aruniu Taari1daldin denuuiduuazuuudaiay irsesdiinguaduwuunig 9 wwseslieiagy
PAudyaI esasllenaaay mauduawiu wsaslenadeumausiunuranay gunsal R L C @

LAZTUINF

| —
mmwrm’“’:n [ |
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WasuRnisiasasiadanislni

WtaUfuRnen 1

1 ) A A o
wiheinuavannsguveaesedeinnialwih

WvaufuRnie 2

VA3 DB TINULAENTELANTNN T LANTIAENTELEAAY

WvauuRniem 3

Tadlmasiarianimaswuunlna

WveaufuRnisi 4

msiamaslufdwas ndeau

WtaufuRn1si 5

MTIAANNAUNIUKAEAINRINTN

WtauuRn1e 6

AT IAAMUNTLIELAL DU LAUS

WtaufuRnie 7

MFTInANLALaEIATULIAN

WvaUuRn1e 8

fruUasdygynd

WvaUuRn1em 9

AsapULiBuLAS Il In

8) WU UAN51995L Usznausig yanisveaetieastiiinssuansiuaznseiaasu aunsal

Usudngusstulniiinszuansaaznszuaadu inseslininguadudygia nsesindaguaduluusig o

1A3DTIAAIANNAEILNIY TaAA&elndn eluudnLasLuUsaLaY
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Wosufjufinisasasinin

hdeuFuRnisd 1 Arufiesiuieatuiulsuarasdusznauraaaasiiih (ntroduction to electric

circuit)
vdeUfiRnisT 2 npuadleny NNIekavaARsYeNil Lagngusswurasaasvoni (Ohm’s law)
ﬁa‘i’faﬂﬁﬁaﬂﬁﬁ 3 usssulum nszuauy (Node voltage method, mesh current method)
ﬁa‘i’faﬂﬁﬁaﬂﬁﬁ 4 NM1529901 WU USAY (Superposition, thevenin and norton equivalent circuits)
ﬁﬁ%@ﬂﬁﬁamiﬁ 5 n1senelaunnaigean (Maximum power transfer)
ﬁa‘i’faﬂﬁﬁaﬂﬁﬁ 6 fulsey wariuwilend1 (Inductance and capacitance)
hdeufuinsd 7 NANDUALDIANIYTIAFUDII5TUN UM (First Order Circuits)
vhdeufuinsi 8 NANDUALDIAN Y TIAFYDII995TUNUABS (Second Order Circuits)
ﬁa‘i’faﬂﬁﬁaﬂﬁﬁ 9 loywayduazinawes (Sinusoidal steady state analysis)
ﬁa‘i’faﬂﬁﬁaﬂﬁﬁ 10 wsanuEuwlasuna (Balanced three phase circuits)

9) viesuUanslulasinswaiwes yaneuiunes ssuunseevisalfiinislulasaeulnsiaes
gannastszuululasreulnsamesuasdumesing yasouiaunIningIadugavaaeIssuUaNaINAlIR)
R - 1% fa & a ¢ =% o o = - = IS DN
Asudsdyealiany yngunsaldidnvsetinduazansneing wnsesdiaianislii wnsesileTadayayralndi
Mixed Signal Oscilloscope
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Wasfjuinislulasnaulnsaiaes

WvaUfuRnIen 1

Getting Up and Blinking with the Arduino

WvaUfuRnie 2

Digital Inputs, Outputs, and Pulse-Width Modulation

WvaufuRniem 3

Reading Analog Sensors

WvaufuRnisT 4

Driving DC Motors

WvaufuRnii 5

Making Sounds

WveaUuRn1em 6

Interfacing with Liquid Crystal Displays

WveaufuRniem 7

Shift Register

WvaUuRniem 8

The 12C Bus

WvauuRnien 9

The SPI Bus

WtoUf U 10

Hardware and Timer Interrupts

WtaufuRnisi 11

Data Logging with SD Cards

WtaUuRn1en 12

Connecting Your Arduino to the Internet

WtoUf UM 13

Microcontrollers Application 1

WtaufuRnisi 14

Microcontrollers Application 2

10) iosuURmsneuiiumes Usznoume aTesrauiiainaiuseulanatugs 30 4n LASosiuiLUY

4 = 1 < as 1
LALYas SEUULASEYBLLAISA LUSLATUUIELIaNARNS ‘)

| | .M“nlm
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4 a wva a s
WaﬂﬂﬂUﬂﬂ’ﬁﬂaﬁJW’JLﬂai

MteuuRnisn 1

SEUUABNNILAIDS

WteuuRnim 2

perUsEnaUrRdlUsunsy wavlassasnalusunsy

WteuuRniem 3

fnUsharfInLIuNSN9AtneEnS

Wteuufnim 4

lassaseniuaunuuiiteuly if —else

WteuuRnisn 5

lassasenupuuuideuly switch-case

WteuuRnIen 6

1A598519AIUANILUUINGN for

WteuuRnien 7

1A598519AIUALLULIUGT while Wag do while

WtauuRnIen 8

Msusendazisenlafendug o

WteuuRnIen 9

N TULDYUUUFIANYT LATLUUALAT

WteuuRn1ei 10

flandugpauuusuniLeg

WteuuRnism 11

91558 wUU 1 4@

WteUuRn1e 12

91558 WUU 2 1@

WteuuRnisn 13

91558 viaedA

WteUuRnien 14

ANFHAIUNTUTBNTUIUAUIAINTTY

WteuuRnIsn 15

ML USLNTUAIUANNMSYIIUYEIUN Tl WImINTSY
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11) viesufjdRnisdiannsedind Usznaumie yannasvaasesduaud gavnasdlalon gaveass
N3UTanes Yannasmsudawmasyiaued Yannaesaingdiannselind unasdtelniinszuansiuay
QEEIGLY

WeasufjuRn1sBianvseling
vadoufuRnasi 1 lalen
ﬁ'ﬁaﬂﬁﬁﬁmiﬁ 2 Zener Diode, LED, Seven segment
vdoufiRnisi 3 NIUTaR0IWUU BJT
vdoufiRnisi 4 1993ADUNAUBIMADT LUd ARALRALNDS
vdoufiRn1si 5 nsbudansiudanes
vdoufiRnisi 6 NIUTaAmeTAING
vdoufiRnisi 7 253nwsziuussilinsisesannudanes
vadouftAnisi 8 JFET
vadouftAnisi 9 w9svenelagly JFET
vadouftRnisd 10 195918nIeualagly JFET
ﬁ'ﬁ‘ﬁaﬂﬁﬁ'ﬁmiﬁ 11 Dual gate MOSFET
ﬁ’aeﬁaﬂgjﬁﬁmsﬁ 12 1995VUNLFYYIULUUNAUINE (inverting) uaglunduiwa (non inverting)
ﬁaﬁi’iaﬂgjﬁﬁmsﬁ 13 NITNARNF YUY IULALIITTINF Y18
vadoufuRnasi 14 n154% Op-Amp
vdoufiRnisi 15 VIUTaRDILUUTRERBIRYT asiiames InldsTanes
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1.2. Wsunsudniagu/vanduas (Software)
LUsunsuUfuRn1smaImInssummans
" AutoCAD

" SolidWorks
®  PowerSim
® Orcad

®  Matlab

" FEMM

®  Comsol

®  Eagle PCB

2. undeuIn1sdeyanaIvInig
2.1. Vesdyauazszuumalulagasaumea
vesaaUsEIngdemalulagignamnssuuaznsinnms uwninedemalulagsvusnaniidy
Usenouse Tensvilsde fail

a6 318113 U e
1. | milsdeniwing 2,013 G
2. | nilsdemwdingy 262 Lyl

guteyaiiionsdudu Tnsdninineuimsuazmaluladansaume
Aeui 318113
1. 51uveya IEEE/IEE Electronic Library (IEL)
2. g’m%’a;ﬂa ProQuest Dissertation&Theses
3. 51uveya ABI/INFORM Complete
4. §1utoya ACM Digital Library
5. F1utoya H.Wwilson
6. F1udeya ISI Web of Science
7. g’m%’a;ﬂa Academic Search Premium
8. gm‘ﬁa@&a Springerlink eJourmal
9. gm‘ﬁa@&a Education Research Complete
10. gmﬁaaﬂa Computers & Applied Sciences Complete
11. gmﬁaaﬂa EMERALD MANAGEMENT E-JOUNAL
12. gﬁuﬁﬁ’a;ﬂa ACS : American Chemical Society
13. gﬁuﬁﬁ’a;ﬂa ScienceDirect
14. TDC Thai Digital Collection
15. g1udeya ScienceDirect (e-book)
16. gmﬁfj’a;ﬂa e-Journal
17. Gale Virtual Reference library (e-book)
18. gm%a;ga E-Library Srivijaya
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3. MsUsziuAuAINNISAnY
FgnuMIUsEiuRuAIMNIsAnuIsEAundngasIminssuaansdudin a1v13v3aanssulii
MedenaluladenavnIsuuaznsinns Wningraemalulagsvinaniivy
HANFUTZIUAUITEAUNNgAS Un13Ane 2560 inausinsuseiiiugaunimnisAnwinigly ane.

[y

38U

ho))}

HAaNSUSEIlURUeITEAUENgns Un1sAinw 2561 nawinsuseiiiugaunimnisinwinigly ane.

ho))}

AU
a % U = = '3 a =
HaN1TUTELTURLISEAUTANgNT Un1sAne 2562 inawdinsuseiliununinnisanwinielu ane.

o
ee
c
ho))}

wamsﬂszl,ﬁumw,aaizﬁwa”ﬂqm LmuszﬁmiﬂizLﬁuﬂmmwmiﬁﬂmmﬂu ANFULUUYBY AUN-QA
=l = v a
Un1sAnwI 2563 SEAUA
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MARWIN 2 T8azBYAvamangnT (WAa.2) atuduysaliduniseylifandaniaartunisine
UARITIYALLIENYOIANGAT (UAS.2) AUUANYTAIVIVINA

NIANUIN 3 LNUNI58DU (UAD.3)
UARITIEALENYOIUAUNITAON (11MD.3) WDy 710N TIUN TSI UAUBIARIINTIAN T IAINTHINUA

Manuan 4 gilaufuiRnisnldlunisiseunisaeu
uanaTgazidenveniioUuan I n e eImInssuildlunnseunsaeu

AMANUIN 5 DU
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AANUIN 3 LHNUNIEDU (UAD.3)

iﬂﬂ%%ﬁﬁugﬁu%mmaﬂ% 519391 GRS
seiniugimng 02-231-003 Wand 1 MTIRUBIAAINF
02-231-004 UFURANSHANE 1 MTINNBIAAINF
02-231-005 Wand 2 MTINUBIAAINF
02-231-006 UURn15wENd 2 MTIRNBIAAINLF
02-221-001 LAfiiiugnu MTIRNBIAAINF
02-221-002 UfiiRnsLiiitugu MTINNBIAAINF
02-211-002 AglnA1aRS 1 MTINUBIAAINF
02-211-003 ANAAIEAT 2 MTINNBIAAINF
02-211-004 ARlAA1ENS 3 ATINNBIAAINF
F18UAINTTH 04-000-101 LT ULUUIAINTIH MTIRUBIAAINF
04-000-102 Yan3FIN5su ATIRNUDIAANNF
04-000-103 NAF@ATIAINTIY ATINUDIAAIINF
09-121-203 29351 ATIRNUDIAAIINF
09-121-206 dgyeyraunazszuumalulad ATINUDIAAINF
nsdeans
09-121-204 gunuusiiwidntiih ATINUDIAAIINF
09-121-102 N50RNUUUNITAIVIAUAY ATINNUDIAAINF
nIINY
09-121-205 Biénnseiindimnssu ATIPUDIAAIING
09-123-201 LAesdnsnaluiiin ATIRNUDIAAIINF
09-122-201 \p3esiloauaznsinms ATIRUDIAAINF
Tl
09-122-302 S¥UUAIUAY ATINUDIAAIINF
04-000-104 mslUsunsumeuiILaes ATINUDIAAIINF
09-121-206 &qyeyraunazszuumalulad ATINUDIAAINF
nsdeans
FEIVUBNIENTIAINTTY 09-124-301 szuuluiiigs ATINUDIAAIINF
09-124-302 M3daszszuulniimea ATINUDIAAIINF
09-124-305 lssduminaauazanilningey ATINUDIAAIINF
09-124-406 n1stasiuszuuliihinga ATINUDIAAIINF
09-124-407 Jernssuluiiusses ATINUDIAAIINF
09-123-303 Bidinnseiindiaa ATIPNDIAAIILG
09-123-404 nstuindeuselnit ATINUDIAAIINF
09-123-302 WAIIUNAUNY ATINUDIAAIINF
09-124-304 JFINT5udDIEIN ATINUDIAAIINF
09-124-303 n1seenuuUsTUUlnin MTINUDIAAIINF
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AANUIN 4 AleUR{U

A5 g lun1s38uN1SaaU

QGEENERLY 187391 GRS
SN 02-221-002 UftRnsiailitugu MTIRUBIAAINF
02-231-004 UFURANSHANS 1 MTINNBIAAINF
02-231-006 UURn1swand 2 ATINNBIAAINF
ﬁ']Eﬁmﬂﬁﬁﬁmiﬁugﬂuimﬂﬁu 04-000-101 WeULUUIAINTTY MTIRNBIAAINLF
04-000-104 MslUsUNSUABNTIADS MTIRNBIAAINF
09-121-102 N50BNUUUNATAIVIAUAY ATINUDIAAINF
MIINY
09-121-203 29350 MTINNBIAAINF
09-121-205 BLanviseiindiminssu ATINUBIARIINF
09-121-206 dgyeyrauskazszuumaluladnig ATINNBIAAIN
doans
09-122-201 \FosiioTauaznisianaluidi ATINUDIAAIINF
09-122-302 S¥UUAIUAY ATINUDIAAIINF
09-123-201 1A3esdnsnaluih ATINUDIAAIINF
09-123-303 Biéinnseiindiaa ATIPUDIAAIING
09-123-404 nMstuindeuselnit ATIRNUDIAAIINF
09-124-301 szuuliliAngs ATIRNUDIAAIINF
09-124-406 n1stasiuszuuliihiinga ATINUDIAAIINF
09-212-307 dyeyrauskazszuumaluladnig ATIRUDIAAINF
doans
WG URNTMIAINTTY 09-121-101 Hugrumadmnssuluii ATINUDIAAIINF
09-123-302 WAIUNALNIY ATINUDIAAINF
09-124-303 n1seenuuUsTUUlNTn ATINUDIAAINF
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