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A.8.4.4A309N8 2546
@Eaduwmeluladnszaeunamssunsiviie)

AU IAINTIUYAANNNG 2541
(@atumalulagsivusna)

6 | weugys ndewmss MAAENE 2551 16
(U inendayingo)
m.UNEnd 2547
(W Inendavinged)

7 | wwsiua duguseAy w.aHE@nd 2559 27
EvInedemalulaggsund)

WALNENE 2546
W IneduasuaIuaIung)
w.uWEnd 2538
(UMM UAAIUATUNS)

8 | weatum Jeswny PV EIGRIGRTE R 2547 21
(RTINS UAAIUATUNS)

W.ULAR 2543
(W Inenduvinge)

9 | weaaen3Tenl J0sfin Us.n.adaransuszens 2562 11
(@antumalulagnsgasundninauymsainnseds)
m.aadaraniuaznaluladansaumne 2549
(WMIeauAaUIng)

M.U.ANAFENS 2544
(WIeIsuAaUIng)

10 | weidvsy f3ae)a 31330551887 2560 11
(WIS UAVATUASUNT)
2A.U. 3N s5ulesn 2393
(WIS UAIVATUASUNT)

11| wAUseans Ingiiies 16.31.3en55ules7 2556 12
(WIS UAIVATUASUNT)

2551

27U AfINSIUlYsN
(WInendedednual)
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3. AnwazUuAinINIUszasRdmiun1sUsENaulIvITNIAINTTUAIUAN (Graduate

Attributes and Professional Competencies)

3.1 msnAnuaNlsssEnienedvlunangasiuanuasiudiniiiaUseasd (Graduate Attributes)
autennas Washington Accord

aeu

anwuzUuNAANNUszaeA (Graduate Attributes)
audannas Washington Accord

s lunangns

m’miﬁﬁuaﬂ’m’i’iu (Engineering Knowledge)

- aansnUssgnildinnudmednuadinenans Ineimans fugiu
yAMNTIN WarauFianigmeimngsy tensudlouazm
mneuvasilymmaimnssuiidudou

00-001-002 Mathematics |
00-001-003 Mathematics |l
00-001-004 Mathematics Il
00-002-001 Physics |
00-002-003 Physics Il
00-003-003 Fundamental
Chemistry

00-020-001 Engineering
Drawing

00-020-003 Engineering

Mechanics

n1531A3123Usynn (Problem Analysis)

- annsnTey Reaums 396 Aud uazdiasest dgmms
Amnssuiidudou ielilddeay vesamiddudiny neld
WANNITNNALAAIANT INLIAEATEITUYIA wALINGINITNY

AAINTSUAERNS

00-002-002 Physics
Laboratory |

00-002-004 Physics
Laboratory I

00-020-002 Engineering
Materials

00-020-003 Engineering
Mechanics

00-020-004 Computer
Programming

15-111-101 Electromagnetic
Fields

15-111-202 Electric Circuits
15-111-204 Signal and
System

15-111-205 Engineering
Electronics

15-112-201 Electrical
Instruments and

Measurements

N1992NWUY/ANRIUIMIARBUYaIUYM
(Design/Development of Solutions)

- asafimmAeuveslammng Imnssufiduden uay
PONLUUSZUU Buu wienszuaums auarssnduuas

15-111-207 Communication
Technology

15-113-306 Energy Storage
System
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a1diu dnwartaudinifieUszasd (Graduate Attributes) sgvlundngns
audannag Washington Accord
mmza:uﬁ’usﬁ'aﬁﬁmm’lmnéﬁummimqm ANUUaDANY 15-114-307 Power System
Sanssu §inu uazdundon Protection and Electrical
Safety
4 AsauAY (Investigation) 15-111-308 Power
- ansadflunsiviuiiemineuvesiywmaimnssui Electronics
Fudeu Tngldniusannuidouasisnside smfniseanuuuy | 15-112-203 Control Systems
NISNARBY MINATILN kaznITLUanNUMINgvestaya N3 15-113-201 Electrical
dunrevideyaitelilinaaguiidedold Machines |
15-113-303 Electrical
Machines I
15-113-305 Electric Drives
15-114-201 Electrical Power
Systems
15-114-302 Electrical Power
Systems Analysis
15-114-304 Distributed
Generation Systems
5 nsldiasasiioviuade (Modern Tool Usage) 15-111-203 Electric Circuits
~ansoadne denld wnedinds ninens wadldiedesileviuady | Laboratory
MmMamnssukaznalulad asaune samiansweinsal N3y | 15-111-206 Engineering
LUUaeeNIuBmnssufidudeuiiiiladesinves Electronics Laboratory
\3odienis 9 15-112-202 Electrical
Instruments and
Measurements Laboratory
15-113-202 Electrical
Machines Laboratory |
15-113-304 Electrical
Machines Laboratory I
15-114-303 Electrical Power
Systems Laboratory
6 AAnsuazdenu (The Engineer and Society) 15-114-307 Power System
- ansnsalding uaznanmdnnisuazmuii Iéuusediu | Protection and Electrical
UsvlAuLazNansEnuUAe 9 nedenn Freunte anulasade Safety
ngvany uagTausssuiiigiuiunsUR TR dnimnsu 15-114-305 Electrical
Systems Design
15-115-303 Electrical
Energy Engineering Startup
7 Aewandounazaaudsdiu (Environment and Sustainability) | 15-114-304 Distributed

- anansalanansznuresmnouveslymaunmaimnssilu
USUNYRIAIAN UALAIINADY UATANITOLARAIAIINST UazAd1Y
Fnduvaanisiaunndatiy

Generation Systems
15-114-201 Electrical Power

Systems
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a1diu dnwartaudinifieUszasd (Graduate Attributes) sgvlundngns
audannag Washington Accord
15-115-303 Electrical
Energy Engineering Startup
8 | 93397UTIUIWTN (Ethics) 15-114-305 Electrical
- @30l IUaNNITNI9RTIEUTIN wasildrdinSulinveuse Systems Design
WPIFIUNTUFURITWIAINTSY 15-115-303 Electrical
Energy Engineering Startup
15-115-404 Cooperative
Education
15-115-405 Electrical
Engineering Internship
9 | meiudeauazriraeududiy (Individual and Team work) | 15-115-403 Electrical
- st dildedndiusavBanislugunisvineuiies wasn1s | Energy Engineering Project
vhawlugedsiuiuvde fihiufifiauvainvansvesanan 15-115-404 Cooperative
J1an Education
15-115-405 Electrical
Engineering Internship
10. | msHeans (Communication) 00-020-001 Engineering
- amnsodemsamAmnssuiidudeutunguiu foaandn Drawing
Amnssu wardsrulaesaulaegsiuse@ndua 019 @wnsaeu | 15-115-301 Preparation for
UAZLTHUTIBIIUNITIAINTIY LAZLATBUONAIINITOBNUULNY | Internship and Cooperative
AmnssulangediUszavsna anansatiaus awnsalilag Education
SuAuuzihaulaegredaiau 15-115-302 Electrical
Energy Engineering Pre-
project
15-115-404 Cooperative
Education
11 ﬂ']iU“imﬂﬂian’liLLazn’lia\ﬁqu (Project Management and 15-114-306 Electrical
Finance) Drawing Design and Cost
- AnansauansdlauiiarAil naNN1INIIAINTIILAY | Estimation
NSV waganunsaUssendldrannisumslunuvesny | 15-115-303 Electrical
Tugnuggsiudiu LLazc;q”ﬁwﬁuLﬁau%mﬁmmﬂmamﬁmmmﬁﬁ Energy Engineering Startup
ANTNINABNNITNNNIU AUNAINUANBAIVIIUITN
12 | m3seuinaandn (Lifelong Learning) 15-115-406 Special Topics

- asgviln waziiumudnduluniswioud WisldawnsaUjun
Nuldlagaie wazansansieuinaendndlefinisudsuulas
menumaluladuagdmnisy

in Electrical Energy

Engineering
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d7uil 3 T19asREABIAA1N3TUNTTUTENBUIVIANIAINTTUAIUAL

1. A1319UANUITBIVIBUAUBIAANNS d1913913AINTIHNINA TR

[ v
29ARNNS
EA1IAINTANUA

S1UALLIYALAZANTEUDIT18V I
wangns
U

SUAIVILAZ VDIV
(M99 )

[

ANTERUBNALAE

AdIUVBUUDRITIBIVT (%)

1. 2IAANUTNUFINMINEAENT

1.1 WaAnduuiugiuved
WABRAE
Y

nafansvaseynIAwaz Tanuianse
ﬂgﬂﬂiLﬂﬁauﬁmaaﬁaﬁu aUAERNT
YooumALay Tanuiunse
miLﬂgauﬁLLUUMguLLaquLuuﬁu
Bas maiedeuiinuuenslain
9819918 AUUANNIENINVBIAIT
namansvestla MuuazANIau
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;
physical properties of matters;
fluid mechanics; work and heat;

vibrations and mechanical waves.

00-002-001
Physics |

3(45-0-90)

3
100%

wslwdnlwiidesdu nihads
ﬂguLLliLﬂaﬂlWﬂW NIFLNINTDALLAY
ﬂ?iLgﬁJﬁLUu ’Nﬁ]ilﬂ/\lﬁ’?ﬂi&l,ﬁ@]iﬂ
wazlnihnszuaadu wanns
ﬁu@umm&ﬁﬂmaﬁﬂé
NAUAAASITLITVIAGS Ay
iAuMmERSIBnIen I Wand
aalelol

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

physical optics; modern physics.

00-002-003
Physics |l

3(45-0-90)

100%
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1.2 il

nannIsazLuIAANIwAL
1A59a3199EARY  71319579)
Nuseall ansavany UHRsewedl
wAEBnIINSARUNTeN aunaiadl
30 1Ud waznde widwedon
wiliedes nsveasdluy
ﬁaqﬂﬁﬁ’amsmuLf‘jammimima
Principles and concepts of
chemistry; atomic structure;
periodic table; chemical bonding;
solution; chemical reaction and
rate of reaction; chemical
equilibrium; acid, base and salt;
environmental chemistry; nuclear
chemistry; laboratory
experiments coordinated with

lecture materials.

00-003-003
Fundamental
Chemistry

3(30-45-60)

100%

1.3 AfRAIERSITNAINTTY

fwadinnwesaulin Alnuas
anwsioidles mavneyiuduas
USudvasilanduaasaasileidu
AINMBSHATNISUTEYNA

I3 v ¢

nsUsrendeyius sULuudsly
AU wAdalunTUTIUG NI
USNudLes e

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

numerical integration.

00-001-002

Mathematics |

3(45-0-90)

100%
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wugiUswusAuEy Usnuslings
WU whapdavesilanduenasaes
s @y szunu wavituiialy
Uipfiandid Afadeda unanda
YoslenguAIasIaIgRILUS LAY
nsuszend

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.

00-001-003

Mathematics |l

3(45-0-90)

100%

aumadseyiusidesiunas
nsUszend auleldndnmans
MAULAYEUNTUVRITIUIU
N1INTTWBUNTUMERDT Uay
nsUsvanauAilantuyagiu
Introduction to differential
equations and their applications;
mathematical inductions;
sequence and series of numbers;
Taylor series expansions and
approximation of elementary

functions.

00-001-004

Mathematics Il

3(45-0-90)

100%

2. IARNUFNUFIUNIANTIU

2.1 anudlanay
LA Ta Y
NNSNDAAUNLIINNLUY
MIAINTIN

NS UYUMBNYILALAIDTUNY
USENOULUU NIR18ATN NS 08U
LUUAINRIY LaZATNENNLR

st mURTLIALAE Rt AALED
MaTeunmen MmtisLazusLAa
MITIUNNEAN NSITYURUUNN
LenTuLaTANUSTNEY ﬁugmms
Talusunsumauimestielunis
\WEULUY

00-020-001
Engineering

Drawing

3(30-45-60)
3
100%
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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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o)

d

o)
DD

AINITU

ANNALNUTIZNILATIASNS
AUANUR LagNITUIUNITHER
USTLNNUBITANIAINTTULAZNS
Usegnald 1w Tave wedlues
wInuaySERHa
wHuNaNaaaasn1sun ULy
Uszlowu audhidana
ﬂ”liL%EJiJﬂﬂ’]WGUEN:JJﬁQ

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 of

materials; materials degradation.

00-020-002

Engineering

Materials

3(45-0-90)

100%

2.3 Wugunarmans

FTUULTI NAANSVDITEUULTI dAN
FUAR LHUNNDATTVDIINGUAE
aunsauna vedlvaatinvaumans
LAEIUNAFNARNSVDIDUNALGY
Tngqunde ngmsiedeuiivesingiy
NUUBTNAINUY Duaduay
Tatusy

Force systems; force resultant;
equilibrium, free body diagrams
and equations of equilibrium

fluid statics; kinematics and

00-020-003
Engineering

Mechanics

3(45-0-90)

100%
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kinetics of particles and rigid
body; Newton’s second law of
motion; work and energy;,

impulse and momentum.

2.4 w993k

29AUTTNOUTDI9R5 LN
NNFIATILHIIAIID I UALAZILY
ngu99slih ARsunIY
ﬂ’numﬁa’gﬁml,azﬂmmﬂwm’]
rassusuniluasSusuaes
ANuLdudadu wagn1sinsdeu
WITOUNTU WITVUIU LASNAINAY
YOIV IUINY ArLmTisathuas
AUl unudavages
1995l AaIn s Laaay
REANGRESIG

Circuit elements; node and mesh
analysis; circuit theorems;
resistance, inductance, and
capacitance; first and second
order circuits; linearity and
superposition; series/parallel
combinations of R, L, and C
circuits; phasor diagram; AC
power circuits; three-phase

systems.

15-111-202

Electric Circuits

3(45-0-90)

100%

2.5 auuuidivantuiin

LLuzﬁwnmmaima@ﬁmﬁamiﬁﬂm
ngefuiwanivi awwlniads
Muazauiy Auglidl 1w
wagn1sunnsewa mméﬁumu
aunuuimvanalin Yanuslivan
ﬂT]lILVTﬁEJ’J‘le ammm'mﬁﬂh\lﬂwﬁ
WasuuUasmua
FuNISUUNGLIaa

Introduction to vector calculus
for electromagnetism studies;
electrostatic fields; conductors
and dielectrics; capacitance;
convection and conduction
currents; resistance;
magnetostatic fields; magnetic
materials; inductance; time-
varying electromagnetic fields;

Maxwell’s equations.

15-111-101
Electromagnetic
Fields

3(45-0-90)

100%
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2.6 gUnsnluaz9as
ddnnselinduuuwauzdon
LasRIa

gunsalansAsiniandn Iz Tes
NITUE-UTIAY LLazmmﬁsumquﬂifﬁ
didnnselind MslATITALaL
ponWULINATialen N1TIATIER
UAYBNLUUNITNTIUTALABLUY
U191 wea Fuea Auvauayluduea
gunsaluazasasdidnnsedinduuy
LOUTARNLATAINA 1995V81Y
sauuaNluaznsUsEynAldau
Tugadelvl weluladnnsdeans
Semiconductor devices; current-
voltage and frequency
characteristics; analysis and
design of diode circuits; analysis
and design of BJT, MOS, CMOS,
DMOS, and BiCMOS circuits;
analog and digital electronic
devices and circuits; operational
amplifier and its applications;
power supply modules;
communication technology.

15-111-205
Engineering

Electronics

3(45-0-90)

100%

2.7 MSWSLNSUABUR MBS

WINAAGIUADUNILADS
lalaslusiagosiazmouianes
drulsznauvosnoNiImes
UfdunusvaIsawIsuassoniwls
ﬁugmuazﬁﬁwﬁmaé’m
MalsulUsnsuAsNRILADS
milideulusunsuneufinmes
Tutlagtu ManaugeniuIs
w3osdiefildlunsideulusunsy
Brinsatu lewewswes uaz
lassasauay nswilugaunnsed
ganea3fiy wazn1suszend Tdnu
Ufuinsgeulusunsy

Computer concepts;
microprocessor and computer;
computer components; hardware
and software interaction;

fundamentals and terminology of

00-020-004
Computer

Programming

3(30-45-60)
3
100%
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computer programming; current
computer programming language;
software development;
programming tools; expressions,
operators, and control structures;
debugging; algorithms and
applications; students practice in

programming.

3. 99AANUFANIINIAINTIN MUlWAEs

3.1 NSKAR @9378 9719%UNY
warnNslgnuveardelnii

IAssas19voszuUlninmas
19aslinszuaady szuunils
WY AUANYULUAZLUUTIADS
vounTestuialifh A
wazluUaewesmiiawUadlnii
MAT WITAPDTUASLUUTIADIVDY
anpds Wdmesiazuuuinan
YoIEeALUA

Electrical power system
structure; AC power circuits; per
unit system; generator
characteristics and models;
power transformer characteristics
and models; transmission line
parameters and models; cable

parameters and models.

15-114-201
Electrical Power

Systems

3(45-0-90)

100%

MIAUIALATINENTELaLINY
Mgl Wanlwad nisauax
anlnad pIrUsEnaUaNLIng
NMTIATIEYNATILUULUUENNAS
wazvlearinuuldanunns @desnn
Y935z uUlninAas Asviaueeig
Usendavessyuulnings
Transmission and distribution
network calculations; load flow;
load flow control; symmetrical

componants; symmetrical fault

15-114-302
Electrical Power

Systems Analysis

3(45-0-90)

100%
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analysis and unsymmetrical fault
analysis; power systems stability;

economic operation.

wugihnsiwdaluiuuunsyany
szuunswasndsnulniiilusas
ASIINAINUNAUNY UWAGINS I
dwfumanaalnihuuunseaneaud
walulagszuundaluiiuy
N32AY  NANTZNULTUNATLAVDY
seuulniTanTEane nansENUse
useAU Nsvavesiasivii
amniidetie Mdsluihgade
nsUosiunazaiiosnin wugi
syuulningaaiey weluladnis
Feusadiuszuulnih
myneszuunlalwiuuunseane
lundisugia AnufURnas@ny
791U

Introduction to distributed
generation (DG); renewable and
conventional electricity
generation systems; distributed
energy resourses; DG
technologies; technical impact of
DG on distribution systems; the
impacts of voltage profile, load
flow, reliability, power loss,
protection, and stability;
introduction to smart grids;
technology for grid
interconnection; economic
aspects of DG systems; hands-on

practice and field studies.

15-114-304
Distributed
Generation

Systems

3(45-0-90)
3
100%

3.2 nMsuwUasguraalih

gunsalanshihmaas gy
anwazlazAuauURvesgUNTal

q 3

Sannselindinds lalanfdauay

15-111-308

Power Electronics

3(45-0-90)

100%
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NUTARNDIANNT NANAITUBINTT
wUasfundanu Heituadndouas
Faueu mamuauiisulagidu
NIATUANLNE WazNITNORLARLIE
rvasulasiulnaduidulinse
r1asulasiulnnsadulings
9asulasiuladudulnadu was
1sasulasiulnsaduladu
Power semiconductor devices
and their functions;
characteristics of power
electronics devices; power
diodes and power transistors;
principles of power converters;
switching functions and methods
of control; pulse-width
modulation control (PWM),
phase control, and phase
modulation; AC to DC converter,
DC to DC converter, AC to AC
converter, and DC to AC

converter.

guUNInluardIUTTNAUAN 9 V09
mstupdeusieliin dhwves
AaautRvedvan fufinsvinuly
WU 4-AIDUWATUNIYBITY U
Fuindou nsuUasguidsludh
Astgauiasluihvesnis
Fupdeuselnil nsesndiuay
AMSLUSNYBINBWes NN Yueiinn
#1149 9 uazAuaLTRAILFITIS
serinaussdatunnusiseuves
wowasliih nsduedeusie
walmeshinnsruanss
mMstupdeuwuuesh

ASTULARBUAIEUBLADT LT

15-113-305

Electric Drives

3(45-0-90)

100%
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nszliaaau n1slosnuuazau
Uasnglunmsesnuuuiazingana
Tnfvesnstuindeuselndh
msAnAundesnudmsussuy
sl mstniundsulay
AUSVATA STUUMTANAUNAIIY
LLUULﬂ?ﬂIau‘ﬁ i%UUﬂﬁﬁjﬂLﬁU
AUl luszuunsuuds
mstuadeusaglilugunmue
Twtndesdu

Electric drive components; load
characteristics; 4-quadrant
operating

region of drives; electric power
conversion and utilization of
electric drives; starting and
braking methods of electric
motor; rated capacity of torque-
speed characteristics of electric
motors; DC motor drives; servo
drives; AC motor drives;
protection and safety of
electrical design and installation
for electric drives; energy storage
for power system; energy storage
and smart grid; mobile energy
storage systems; electrical energy
storage in transportation systems;
introduction to electric drives in

electric vehicle (EV).

3.3 NMIANAUNEIY

syuuiniAundsnulniidesdu
wialuladvesszuuinifiundsany
Tt luguuuusing 9 1wy waianu
LTINE NAIUAINIDU WAITULAT]

NALUNHN wazndsuNAwNY

15-113-306
Energy Storage
Systems

3(45-0-90)
3
100%
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nsUszandldszuuinnundsay
Tun3ndanioziazyueun i
Introduction to energy storage
systems; energy storage
technologies, including
mechanical energy, thermal
energy, chemical energy,
electrochemical energy,
electrical energy, and renewable
energy; application of energy
storage systems in smart grid and

electric vehicles.

3.4 Yo URNInIgIU wae
Anudaensislunsesniuy
wazAnaInglnih

Mﬁﬂﬂ’]i@@ﬂLLUUizUUiWﬁ’]
ToMMUALaLIINTIIU HIN15378
ﬁ’]éJQVLWﬂ’W N3N LLUUVUINLAY
gipanalnidn 9l gunsaliay
wesdieluih nsduaiivan
msusulseidseney AMdsuay
NN990NUUUNITAUITTNDTLUIA
N199DALUUNITUENEINAY
m%ﬂ,ﬁw% N1IVBNLUUNIT
O3 MITNTIBNITIVan ety
wazanewy seuulngnidu
NSAMUIUNTERANAINADT TEUUANE
Auresnsinsaldih

Basic design concepts; codes and
standards; power distribution
schemes; electrical wires and
cables; raceways; electrical
equipment and apparatus; load
calculation; power factor
improvement and capacitor bank
circuit design; lighting and
appliances circuit design; motor
circuit design; load, feeder, and
main schedules; emergency
power systems; short circuit
calculations; grounding systems

for electrical installations.

15-114-305
Electrical

Systems Design

3(45-0-90)

100%
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nsdnnsnuRndesyuuladh
nsUszanansseuulni nsideu
LUUAAGITSY NSHeNII8NITIan
wazaunsallnih Jyuanausunm
Tanuazsian NM3davinluauesnen
msdanisnufndesyuuliinls
Lﬁu"l:dmummgmmiﬁmé‘%ma
T wagnszntndsaudAgyues
ANuUaonf el
Management for electrical
installation; estimation; as-built
drawing; bill of quantities (BOQ),
and quotation; management the
electrical installation follow to
electrical installation standards,
and realize the importance of

electrical safety.

15-114-306
Electrical Drawing
Design and Cost
Estimation

3(30-45-60)

100%

mstleafuszuulnihmgadedi
TumsUATR nifeutasaiosinuas
FuUsdans aunsaidaaiuuas
sguunsvesiu nstesiunssud
\Aunazn1sUoanuAuRanI o9
a9fu 15U LUUNARTS
nstesiuadslagltsiaduuy
syezne Mstesiuavdslngly
Iwaeniad n1slesiu wewwes
mstesiundoutasiviuay
w3nstuiialnih nsteatuda
gunsaifestunuuiivadosi
JUNTIBUAZNINTNITANUUADANE
il druduszuulniiusesh
wagszuuliusegs anudaensie
bt luaaudivihen
Fundamental of protection
practices; instrument transformer
and transducers; protection
devices and protection systems;
overcurrent and earth fault
protection; differential
protection; transmission line
protection by distance relaying;
transmission line protection by

pilot relaying; motor protection;

15-114-307
Power System
Protection and

Electrical Safety

3(45-0-90)

100%
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transformer protection;
transformer and generator
protection; bus zone protection;
introduction to digital protection
device. Electrical hazards and
safety measures for low-voltage
and high voltage systems;
electrical safety in the

workplaces.
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Continuous-time signals; linear
and time-invariant systems;
Fourier series; Fourier transform;
power spectral density and signal
bandwidths; modulations and
bandpass signals; frequency
division multiplexing; transfer
functions of communication
channels; discrete-time signals;
sampling theorem; time division
multiplexing; Laplace and Z
transform; solutions of
differential and difference

equations using transforms.
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Signal and
System
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Introduction to magnetic circuits;
principles of electromagnetism
and electromechanical energy
conversion; energy and co-
energy in magnetic circuits;
principles and analysis of single
phase and three phase
transformers; principles of
rotating machines; principles and
analysis of DC machines; starting
and speed control methods of
DC motor; protection of
machines; application of
electrical machines with

renewable energy sources.
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Electrical
Machines |
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AC machines construction;
principles and analysis of
synchronous machines, principles
and analysis of single phase and
three phase induction machines;
starting methods of three phase
induction motors and
synchronous motors; protection
of machines; applications of
electrical machines with

renewable energy sources.
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Units and standards of electrical
measurement; instrument
classification and characteristics;
measurement analysis;
measurement of DC and AC
current and voltage using analog
and digital instruments; power,
power factor, and energy

measurement; measurement of

15-112-201
Electrical
Instruments and

Measurements

3(45-0-90)

100%




33

resistance, inductance, and
capacitance; frequency and
period/time-interval
measurement; noises;
transducers; calibration; remote
energy measurement via online

network.
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Mathematical models of control
systems; transfer functions,
system models on time domain
and frequency domain; dynamic
models and dynamic responses
of systems; first and second
order systems; open-loop and
closed-loop control; feedback
control and sensitivity, types of
feedback control; concepts and
conditions of system stability,

methods of stability test.

15-112-203

Control Systems

3(45-0-90)

100%

2.9 walulagn1sdedns

wuURessruUAeansuuuiianeuas
wuuliane msuusidygauey
SPUU aUNeSUvRIdyQIMwaENNT
UszandlfounsuniSusuasnans
WUaaises NsuBgEALUY

15-111-207
Communication

Technology

3(45-0-90)

100%




34

wourden NTUBAEANIILBNNEYA
mwaammmu%’wﬁ NTUBYLEN
LaUT9LFIE? mwaammmmﬁ N3
ua@l,ammmﬁl,l,mmm?mﬂu
msua@Lammm?ﬂmumm?{ﬂ’ﬁw
wagnsuenanla dyyisuniu
Iums?%aammml,auzﬁaﬂ N340
LARLUUNAKUUASILEDY NOBENTT
dnfegranaznismeulnd Wadue
uzdenuegati NMSUBRERKUY
sviawad nsuagIanLUULAAM
wadiansiTafnandg wuzihaneds
MsunInTEeAALINY
druseneuuarnsieansiulasiom
ms?ilamimuﬁa:u ﬂ’]igaﬁ’]ﬂ%ﬂ
%3N

Communication system models,
wire and wireless; introduction to
signal and system); spectrum of
signal and applications of Fourier
Series and transform; analog
modulation, amplitude
modulation, double-sideband
modulation, single-sideband
modulation, frequency
modulation, narrowband
frequency modulation, wideband
frequency modulation, and
phase modulation; noise in
analog communication; binary
baseband modulation; Nyquist’s
sampling theory and
quantization; pulse analog
modulation, pulse code
modulation, and delta
modulation; multiplexing
techniques; introduction to
transmission lines, radio wave
propagation, microwave
components and
communication, satellite
communication, and optical

communication.
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15 9m Data Acquisition and Control Interface 1 yn
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1.1.7 viesUfjUiRnsszuuaiuny Wunldasy 80 A1519403

a1fu aunsain1saau/AgAMa U
1| yernlusunsuindaneulnga 10 4
2 | yerlnvusedan 1 9
3 | AouiumesdmsuUgURNS 11 1p%eq

1.1.8 HosfiRnsszutlnihids fuflldaes 80 marauns

a1au aunsaln1saau/AgAua U
1| yedosihilaliiwdeushdy 2 %yn
2 | yolugaszuumunuuazszuutesiuadosinialuii 2 U
3 | yalugadmdunssevunuiaiesiuialiii 1
4 | yalugaviioudasinih 1 90
5 | yalugadmsudnaesnsvihauvesmedaiddliii 1 9
6 | walugadwmiulsuussAnniesuanes 1 9
7| yalugalvaanialuiii 1 %4
8 | yasiadUasriuansdaiuuningg 1
9 | edesinuagiiamzsinaninlih 1 1304

1.1.9 esuftAnisedosdnanalih Auildaes 80 mams

a1au gunsalmsaaw/aginel U

YanAaegsaiil DC Motor AC Motor 1 e uag 3 e
1 DC Motor/Generator 2
2 | Capacitor-Start Motor 2 M
3 | Universal Motor 2 7
4 | ganisenialndi 6 U
5 Power Supply 2 A3
6 Four-Quadrant Dynamometer/Power Supply 2 Yn
7 Data Acquisition Module 2 90
8 | moudumesUfuRNg 2 1309

qﬂwﬂaaﬁﬁm‘ﬁ Synchronous Motor / Generator
1 Four-Pole Squirrel-Cage Induction Motor 2 M




ar

a1au gunsalmsaaw/aginel U
2 Three-Phase Synchronous Motor/Generator 2 M
3 | yannsenaliin 6 U
4 %M Synchronizing 2 Un
5 Power Supply 2 wded
6 Four-Quadrant Dynamometer/Power Supply 2 90
7 Data Acquisition Module 2 90
8 | meumimasufuRns 2 1309
9 | yaneaemwmiloudasiui 2 U
1.1.10 Hesuftnmsndsnumauny fuildaes 80 ansiawns
a1au gunsalmsaaw/aginel U
1 | yaneaeauJuRnisndsnuuaseniing 1 %0
2 | ganaaeIu uRAnInaIuaY 1 %0
1.1.11 viesufjuinisnisiusunsumenitimeswaslulaslusiwalyes
fuildaes 80 psaums
a1au gunsaln1saau/Agaue U
1| inSosneuiiames 30 LA304
2 | wdedlusianines 1 130
3 | gaveaeslUanshulasiuswawesuazlilasaoulnsaaes 10 n

1.2 WesufjiAn1sia3asdnanaluidi
121 dowfing 4u2 emsimnssumaniuaznelulad
1.2.2 gunsal uazyAN1INAaes Usenausiy tdennaesunasangluiaumlayain
waznaaoaial esnidaliiinszuansaweinedwuugdineduva ueinosnd vain
nszuAAdU walmesnsuaaduuULBslasia wsesiudalifiuuudddasda nsddasiud
w3 esrudaliin yednuaznaaemiioutadlniih 1 wa nmsdenfoutasuuuiiay

yalanUadluin 3 wa 1ATeIARNRLADS T IUNISIATIZVAINANITNARDY
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1.2.3 #adan15nnans Usenounie

mMsvaesdl 1 nfeudasiadn 1 wla : Shsdiuvesussdiulanssua

nMsvnaesit 2 udfoutadliiin 1 i : Srvemdioutadliii

Msvmaesdl 3 weutasindln 1 wia : Transformer Regulation

msneaesd ¢ wieudasiiiuuufivay - widouvaslidiuuy Autotransformer

mMsvaaesdl 5 weudasinduuuivey : widouadlwiwuuauy

mMsvnaesdl 6 nileudasiniiuuufey - Distribution Transformers

Msneaesd 7 wieudasindin 3 wla - nssensieudasiniiuuy 3 wia

nsneaesdl 8 wileudasluii 3 wia - AuduRuSIEI LR UnTELE

Msvnaesdl 9 nieudadlniln 3 wla : nssewuy Open-Delta

AsnRaesdl 10 ma‘”ﬂmﬂﬁaqéfmaqmﬁmum%ﬁﬂs - maalii nsgayde wae
Useansnnvesselnas

Aneansdl 11 wewesuazesestudalninnszuanss - wawesluihnsyuanss
WUUNTEAULEN

MIneaedl 12 wewesuasaisssudalniinssuanss . sowmesluihnszuanss
WUUNTEAULEN BUYNTY YUY LAZLUUNEY

neansd 13 wewesuazasestudalninnszuanss - w3sssudaluiih
NITUAATILUUNTEAULEN BUNTH YUY LT UUNEY

Asnnaesi 14 AAN BT TILAYYDILaw s N TTIanSa - ondlResILendy
LarNansENUINNMsaNfvesemas sz uanss

nsneaesil 15 AN LAYYRINaWMDS INTNTEuanse © wamesuuuytiaes
W

MIMPaesd 16 wewmesnisnihnssuaadu | MvadoumNITSinesTe oo
witleath

mManaaesil 17 welwosmilsahnszuaady : audnvurvesmomednieit 3 i
vugilvian

Msneaesi 18 wewesnisntnssuaadu: uewmodimdeth 3 W wuunss
n3EIen

MIneaesdl 19 wewesndenihnssuaadu: sTuuLUINIIEnssRAlaIuLaTLATBY
Aufialniuvesdaasia

nsvAaedil 20 wewweimilsnthnszuaady: naveansusTuienud NNy

SENITIDANUAMULS)
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Msneaesdl 21 wewesnisitnssuaadu: uewedindeath 1 wia

Msvaaesdl 22 uewesdslasifa: uawmesdslasia 3 wia

Msvnaesdl 23 uewesddlasta: ussda PullLOut vesuaInasdalasila

Msnnaesd 24 edesiledslasia 3 wla: wdssudadddasta Tuanaz No-
Load

Msvaaesdi 25 insestuiinddlasifa 3 wla: AuANwAlY Voltage Regulation

mMsvaaesdi 26 iasestuiindslasifa 3 wa: Audkay Voltage Regulation

ASNAFDIN 27 ATaInilaTalasda 3 wa: n1saslasludiasaandia b

1.3 viesufjiansnisiusunsumauiiamasuaslulasiusivaives

1.3.1 @aufing 44 ¢ eransimnssumansuazimalulad
1.3.2 gunsaluazyan1smaaas Usenaunie Youn3 osmauiumosdmiunaaninisg
Weulusunsugalulasaeulvsaaes wasyalulasneuiimes
1.3.3 #299n151na89 Usznaunie
nsmaaesd 1 fugrumslilusunsurouneylnassd (Complier)
AMIVAaBad 2 nIANIstayakuUeNiLse (Array)
nsneaesil 3 ns@eulusunsuwuuivundeuls (f..else)
nsneaesil 4 nsdeulusunsunuumaden (Switch)
Msneaesi 5 MsiTeulusunsuuuuieAnsusuwauaSiudueu (for)
Msneaesi 6 MsiToulusunsuuuuERlinsusuauadiinduou (while)
nsneaesil 7 nsdeulusunsunuunesaes (Pointer)
nsvaaedil 8 Bosnsdoulusunsuuenifunguees (Function)
nsmaaesdl 9 maFenldlusunsungugenuuuiug (Recursive Function)

A15N9a899 10 Mg ulUswAsULUUIATIASTS (Structure)
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nMaveaen 11 msdaiudoyatulid (File)
MsNAaeIn 12 Mssuluswnsuvululasaaulnsaass (Microcontroller)

nMIneaesi 13 mseulisunsuvululasaeniames (Microcomputer)

1.4 virelfjuANsszUUAIUAY

1.4.1 douiine 44 2 opsimnssuransuasmalulad
1.4.2 gunsal uazyan1Imaass Usznousie Iiznaasaaiesnoufiamesllunis
AATERAHANITNAGDS NOANTIUVOITFUU NMTasUBvRsszULmeilsidusalou nanouaues
YOITEUUSUAUT 1 HAROUALBIUBISTUUSUAUT 2 l@desn1naesszuy nMsiesziauiinnais
flan1nzAn NMTBBNLUUFAIUAN HARBUALBTIAND
1.4.3 #98n15NNa09 Usenaunie
Msneasedl 1 msldau MATLAB ey
Msvaaesdl 2 Budulday MATLAB\SIMULINK
MIMRaesdl 3 Soudnginssuvessyuy
M3vaaesdl 4 mseSunevesszuumeilsidugelou
MIVAEBIT 5 WNANDUALBIVBISTUUSUIUT 1
ANAEIT 6 NARDUALWBITEUUSUSUT 2
MIMPaesdl 7 LElusnneessEuY
AMIMAaEd 8 MTIATITRAINLRaNAIATIENTIEAI
AsVAaaad 9 N1508NKUUMAIUAY
MINPasd 10 NanoUaueuTrILd

nsnaaesil 11 yaRnszuvvudig 4 @il
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1.5 wasujiansszuulnianigs

151 anuiins $u 2 emsimnssueansuanvalulad
1.5.2 gunsal uazyan1smaaas Useneume gunsalssuuuvasinglii gavnassane
dawla 3 wia yemeaoaedesiudalnih 3 wa yandfouvadlviin 1 wia uaz 3 wa nan
anudumulnanaumdenihlvasdifvuszaed saetaussiuaissilotanszua
m’%ﬁmﬁwé’ﬂﬂﬁwm%aﬁai’mgmﬂa Mﬁal,maqﬂ%’umLLiqﬁ’uLﬂ%ﬁﬂé’agmmgﬂﬂﬁudwa 9
YANITNARADY FNYEAILTIFIURTNAFBUNITANIIAS
1.5.3 ¥irden1smaaa Usenaume

nsmaaesdl 1 MnaaesaniawTRadInTrazdY, svznans szoylna

MsMAaesil 2 MannassnnaNTRaeddluaniazlifivan

mMsnaaedil 3 MivpassaantRasdsluaniazian

MsMAaesil 4 MannassaNTRaEdIwAz AR TaLING

MsMAaesil 5 MannassnmaNTRaedazAolvanmileh

MsMAaesil 6 MnnassANTRmBdwAzsolanfF U uIIR L AUUTE]

mMsnaaedil 7 MInnassasdsazlednasiuuazionimia

3MAABATl 8 MINARBsANEAMEARITUUADYA

ANSNAABIN 9 NISVAIYTEUUVUIU

AINAQBIN 10 NIIVALTYISUUDUNTU
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1.6 %eIUfURNIT9sINAN
1.6.1 #UNRY TU 2 B1ASIAINTSUMENSLazmALulad

1.6.2 gunsal uazyan1snaass Usenaume gunsalusudtsussiulninnssuanseuay
nsvuaaduirsesiiotnruswutamnszuaiammudumuiaaidsliit o udy
WAELUUALaY (Digital Multimeter and Analog Multimeter) Lﬂ%ﬂfﬁ’%ﬁ@gﬂﬂﬁ'mwu
#1499 (Function Generator) Lﬂ%"aﬂﬁafﬂgﬂﬂﬁuﬁ@mﬁm (Digital Storage Oscilloscope)
w3 oeflonaasuarauduauiued e svdeuan urvews Ul 3 wa w3sdle

€

NAFDUAIALANUNIUNANAUGUNTAL R, L, C ALAZUUIAMINY N15TATIENE Y10
anzAsLazan1Iztang sdUsEneUATANNS U 1aTSUTUNTsuazS U uaDs
NAMDUALDISTTUYIAUALHARDUAUBIMINUNAI918A1I¥TIAT UAaTANIULDY i1
n1sinsieraaasiiinssuaaduluaniuzegda unwiorasiiiigalsunsudiaes
20951l gapdesnouinnoiaszisasinii fevaaamiouunasing a1
UfRnTsasiiindomind

1.6.3 Wiadan1sneaas Usenaume

N1SNARDIN 1 NTHBAUATUNIY KWUUBUNTY YUY LATKEY
NsnAaeIN 2 nQuadlesiy nguenAesyeNfl wavnsussend
N13NARDIN 3 WITBUNTU-VUIY HALITITVUIU-DUNTU LASKUUAATIT-HARA
N13NARDIN ¢ 2ITBUNTU-VUIY WITHUIsIRUlNTuaz9suUInTzwalnih
N151A8097 5 MU 193 NIty uesAu N9 wazn1sdsuiaslni)
NINAEDIY 6 N1TILATIZSATINHILUUATS 9
NSNAADNN 7 MTILATIEUdysasinihmeeoadladlay
nInaaesdl 8 Audnwazdnietiasfiulssy
N15NARBIN 9 AIAITIAIMATAIUWITENIN

-'-NI 2/ v @ v v 6 v *
N15MA8097 10 AUAIUNIUYBIRLAUUTEY warANuduiusvanaluiiuTey
N31Aa8IN 11 NaNTREUELEITIATYBIINRTBUA U

= 1Y) ] YY)
N159AA8IN 12 NANTNOUAUDITIAFUDIIATIUAUABY RLC
N15NARDIN 13 AMENYMEYDNINATOUNTH RC LALINITBUNTY

= = ¢ = ¢
N15NAADIN 14 19353 BUUUTULUUDYNTURALINTTI MUUUTULUUUUIY

A5NRa9N 15 Maakninluiasluiinsenaaaunazinamasniad

N131A809N 16 NMIUszeNAlTlUsuNIIAATIZReaslNn
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1.7 %eeufjuinisBidnnsaiindimanssu

1.7.1 daufine Tu 2 enmimnssumansuazmalulad
1.7.2 aunsal uazyansnaaas Usenausae DC Power Supply, Function Generator,
Oscilloscope, Bread Board, qﬂmaﬁ&ﬁﬂwiaﬁﬂé R, L, C, Transistors, Diode, ICs.
1.7.3 #aden1snaass Usznausme

nsnAaeadl 1 SPICE Circuit Simulation and Equipment Usage

M5VAaB<Tl 2 Diode characteristics

MsMAaesl 3 Diode Application: Power supply

M3VAaesT 4 Diode Application: Clippers & clamper

MIVAaLT 5 Transistor Biasing

nsNAaesdl 6 Transistor AC Amplifiers |

nsnAaesd 7 Transistor AC Amplifiers I

MsVAaesl 8 Transistor Small Signal Amplifiers

nsnAaesd 9 Frequency Response

MsVAaBsT 10 MOSFET Parameters

MsVAaesdl 11 MOSFET Amplifier

mi‘mmamﬁ 12 Opamp Circuitsl

mi‘mmamﬁ 13 Opamp Circuits |

nsnAaeafl 14 DAC & ADC circuits

A15MAAB9N 15 Interface Circuits
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1.8 viesufuAnIsn1sinuaziaaliainnielui

1.8.1 @nuiine 94 2 ensirmnssumansuavinalulad
1.8.2 gunsal wazyAn1INAaaY Usznauniy 1IandnasnsslansiasnIsuaadu
woudimed nszuansenaznsyuaasu lovuines daaruesimes audiines
T9Awes 1 wa esunneasimes 1 wd 15iwes 1 wa CT PT Aladnd-a13s
117035 RLC Load WNIADII9T
gunsafusznauiuin Yaunastieussiuliinssuansanuuuiuenle sfad

fmesiauudunaruuusay (Digital Multimeter and Analog Multimeter) 1A3 8¢9
M&slli 1n3esdinszrinun widslaia ta3esdndnguadunuusiieg (Function
Generator) Lﬂ?aqﬁai’ﬂgﬂﬂﬁluﬁmmm (Digital Storage Oscilloscope) gunsai R, L, C
wara1sfsiniduazanIneg  Ienaasmeuunasiglufiiuazlfsufoanig
in3osiloYaluiimdouing
1.8.3 #299n151Aa8e Usynaunie

MsMeaesd 1 nsinuasauinwans

Msneaei 2 weutfiwmesuariadinesnsvuanse

Msneaesdl 3 nsvenefdunsosialuiiinssuanse

MIMAaesd 4 MarfimosnssuaaduLuuASIRAULasLUULGLARY

mMsveaasil 5 mMsseldnuasosiamaslni

M3vnaesdl 6 U3asluihnssuanse

mMaveaesdl 7 mamuaulaglindnnisveandesinuuuiiadnszuanss

nneaesd 8 UFtRn1snissieldanues CT uag PT

Msvaaasdl 9 msiausnamsliihdeidneadaniines

nsneaen 10 nsldnuasadwmaeiamuninliii

mMsneassi 11 dygramslnihnsiadygruliihaivesadaladlay
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N13NAaesN 12 Myindygrusuniugiuanivetindaiginsasiiasisnamnm
sl
QII U s ¥
nInaeed 13 awansueuilawesuasnsldeu
NsnAaesll 14 ssuudugaanudguansindyayiuaudgwmeaUansy

aulawwas

ASNAFDITN 15 WULYDTHATNIIUARLYDS

1.8 vissufuAnIsszuuAuANdnludifuag lloT
1.8.1 anuiie $u2 emsimnssumansuasnalulad
1.8.2 aunsal uazyan1sneaas Usenauniy unasanglinssuaadu/nssuansa o
AIUANNITOBENAT YaAuANAaIlNaTIT SEUUAIY YaAuANERIS/LAasT YaRN
dunTwes Yalnatenuaae Yarnlraneas 4n PLC an1din1sanedua anindn

v

a = o A v aw ~ s 1Y A v
BUINU FDIUNAADU AD1ULATDIVNTIVU FDTIUNTIVADUIUIIUAIY RFID @nutAaauee

a

FuU aotindouieBuausmenunasnlutia aoddniukazinoanadsdum

De

1.8.3 92U9N15NAADY USZNDUMNIY
N131AR09N 1 N1SAIUANNIINAUNIMILUVBINBLADST 3 Ll
ASNAFDIN 2 NTARISNUBLADSLUUARS-LARA
N1599@839 3 NIATUANNIINTUNNALULALARSNUBLADT LUUARIS-LAREN
Nsneaei 4 NM3AuANTEUULNesaT 1
NsnAae 5 NMIAuANTEULlNeg1aT 2
a
N13AaeIN 6 N1sAIuANsEUlela
N15NAAW 7 NMIAIUAYN 7-Segment
a a N
ASNAFBIN 8 NMTATHTTUUANY]
ANSNAABIN 9 ANSAISANITNTBNULEVIN

N151AR097 10 S3UUNSAIUANTNENSRLLIR
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Asneaesd 11 N13AIUANNTIINAUNNNYULDINDS

AsnRaesi 12 NIAIVANEENTUANEE

MsMAaesil 13 MsmuAuanesuein 7-Segment

Msneassd 14 Msfnuenduaudieivenead

mMavAaedil 15 MImuauialneifedunedines
1.8.4 #U8N15NAABY UsLnaunley

nMsvnaesit 1 aandideutasansneduau

Msneassd 2 aantinantuau

Msnnaesd 3 aaniinaaoutuay

Msneaesi 4 anniinsiaaeutunusendos

nMsvnaesd 5 aaniingreaeutusugie RFID

MINRassd 6 aanihAdeuieTunumULLITEUY

Msneaesh 7 anthadeudnetunusiousunasmlusa

M5AAN 8 anddntAunaziileonASEUALUUTUY

y : L] __'_ ;

.l'l b1 Sk e S A
Ty T Ty R TN P ) (O o)
W hlb ‘
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2. uUnAeUINISUaYaNIIvINg

2.1 Hosayauazszuumalulagansaumea

aa o a (%

Iiisaynvesdinvoayno1ATIngusns unInendemalulagsvunaniite Ingens

s L a v

Pfimnunfousnunilsde fMsuseu nsens AdRud dedianvselind gudnisBeuiiienues

Y

[

AMSIAUSNNSNN Internet KagNSIAUSNNITANWITINIAN 9 Inelisneazidunnsil

1. APAUN

MisdonazmnsiseunIwineg U 16,504 Lau
NIADULAZANTUITIUNIFIUTENA WU 995  Lau
N9EDD19D9 U 2,200 L@
213815999 Hnwlneuasnasene MU 35 PR
wilsdeRuna 1w lnewaznwding U 6 atu

2. Aedidnnseiind
g1utoya E-book (GALE)
g1uteya E-journal (OOKBEE)
g1utoya E-Thesis

3. grudeyadidnnsetindiiionsiudy
g1utoya ACM Digital Library
g1udeya IEEE/IET Electronic Library (IEL)
ﬁmsﬂjamﬂa ProQuest Dissertations &Theses
gm%’aaﬂa SpringerLink — Journal
ﬁmsﬂjamﬂa Web of Science
§1uteYa Academic Search Complete
gﬁu%uua Computer & Applied Science Complete
gﬁu%uua Science Direct
gm%’amﬂa EBSCO Discovery Service Plus FullText
§1uteya American Chemical Society Journal (ACS)
g1utoya Emerald Management (EM92)
g1utaya Thai Digital Collection (TDC)

gm%’amﬂa Journal Link


http://pubs.acs.org/
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2.2 &9971UWANELAIN

03 Co-working Space WU 1 Yed
RNGRITAlGH W 3 189
Wesfnwnqunieunauiines I 1 e
osnaumes (Self Access Learning) U 1 s
AUGNIW w1 gud
weaguilailanag I 3 189
LUFUY W 1y
13 Relax time Juau 1y
Usnstilndn $uu 12 1ASes
ARNNmBTAMIUAUAUYBYA f1uu 17 1Ades

UsnsgUnsaididnvseling : insesaunu gamils Uanlu



LUUN150999 (Checklist) dvsunisudeiusesuSyan avnimnssuliih euluiamas
WUUN13A593 (Checklist) dmiumstiuAtvaiusasdigyn Useniatiedns wiajaidnslunisusznauduaniainssuatuay 81u13an3sulniny mulninids

9

wangns :  wangaTImnssumanstudin avivimnsuln TunduAva/ufluenans : s NOuNIAL. 2568

Ysueyn : Aennssuenanstudia Geanssulniii) wRdgndatunsinen :  anuinerde Winnadiuseundnans lu
AT1IUSEYUATIN 243-9/2567

ARE 1 AuIAINTINAmARSLasnAlulag UnsAneiiveduses:  w.e. 2568 fg .. 2572

antunisinen @ uminendemalulagsvienarside Inenunnss gedemuszilouasAndnug :  suilevan1iamng w.e. 2567
. v 0w . N135UTDINULDY
a6y aytinldlunisnsiasautenansAtfusasnulas (Self-Declaration) 5| L R
Ey 3l
NANgN
wananssedldsupnuiiuau/ayifananianiunisAng v nilsdoSusewuLes dun 1 Wlen 8 nii
12

O wangnslval (FesdumvauarlasunisiusestSym newlasuindnw)
v Waﬂﬁmﬂi’uﬂiﬁ (mawumﬂuaimaaﬂimmw melu1d uuLLmummuﬂﬂwﬂ‘mmmmu%a‘uﬂsuﬂiﬂ)

o I3 I3 v = a o

2. | nangnsneaiing AU Lwaiﬁwmawmmiﬂﬂ‘mmﬂwaﬂammmsaﬂﬁvmau v PEDSUTDINULDY @UN 1 Te9 4 w1

’J‘U’]?JWG]’]ZJﬂiE]‘Uﬂ’J’]N?ﬁlﬂiﬂIUMi‘UiuﬂaU’J‘mﬂj‘W’Jﬂ’Jﬂi‘mﬂ’J‘Uﬂll IuawﬁuwwﬂuaiusaqlmaEmmm,au il NIvANgns wifsdeSusamuies dwdl 3 Wadedt 1 mid 18
wumiﬂuaimammmmmmﬂmmﬂummmimmuau ‘manqmsaumaqmaqﬂmmiﬁummwwmmmsmmmmuu 97
205UTRIATUNIU

3. | ywezidunuaraszIeiv MM@ImﬁﬁmﬁmmwizLﬁumamil{%auiﬁaaﬁaaﬁmmflumi v wilsdesusawmues dwdl 3 Wadedl 1 wihd
Usgnauindwimnssunuay muiianimnsiug 18

4. | S¥UUNSIANISANEN v wilsdesusawmuies dwdl 1 wadedl 5 wihd 2

v szyuninig
0 szuulnsnia
O 5¥UUdUY (911 TUUARMILAn, luna Wardus A1UNTENTN 97.)

5 | lnssasamangns v wifsdofusosmues dwil 1 shiedl 6 winil 2
- fdmnumbedslumnaivienzdulumungmneivhemssaudnuuasngrneduiiiisitesimue uas T lddesndn 115 wiiefn
- ﬁ"?“mLawwmﬁmﬂﬁuﬁLfluaaﬁmmfluamﬁm%w%mﬂiiumuamﬁma%’maaﬁ”’u Lidasndy 30 wiiseia . 42 whein
dnunsliudiniifeUszasduazaaiuayunissous
1. | dnwasddinfifisUszasddmiunmsyszneuinwimnssuniuam (Graduate Attributes and Professional v wilsdo¥usosmuies dwil 2 vhdedl 3 wii
Competencies) 15

v swiinluvdngnsiudnuasdnudiniileUszasd (Graduate Attributes) aaennas Washington Accord ¥3a

O MeIvunangnsivdnuaedndinifleszasd (Graduate Attributes) mudannas Sydney Accord

1)4



WUUNI3M929 (Checklist) dmsunisBiumvasuseaUsygi amnienssulvin nuluiig

a10U suiiildlunisasiaseuienaisAiusesnuias (Self-Declaration) n;ﬁmm{:;m NUEWR
2. | aandumsinedestinisiSeu msufdAnns JanaunsainsiSeunsaeu uasunasudmsdoyamainnis Wdenndesiu | v wilidesusosmulas dawil 4 dedl 1 wihi
osfnnuluavindnimnssumunuiiveduses 43
msuanuasneivlundngmsiiieussdanuiilanideansimun
.4 AszuUaenn . Y NUBLO
afu aeAnNETignddansiviun SHaIY a-ﬁ,fj wlwuamay U8R NUBAA ammmg Cilds . ;
N (szydeivlunrendengs) v g anMeel | ananmel | (ssyeuntivesenatsinlddnede)
MUNENGNT | Nvaiey
1 | ssdAuditugrumeinenaans duil 3 shdedl 1 wihil 18
1.1 Wﬁﬂﬁuuﬁuimmammaﬂé’a 00-002-001 | Physics | 3(45-0-90) 3 4 v il 3 adefl 1 wihil 18
00-002-003 | Physics Il 3(45-0-90) 3 v v il 3 vadedl 1 wihil 18
1.2 1ail 00-003-003 | Fundamental Chemnistry 3(30-45-60) 3 v v dufl 3 adied 1wt 19
1.3 AAAAASLTNAINTIY 00-001-002 | Mathematics | 3(45-0-90) 3 4 v il 3 adedl 1 whil 19
00-001-003 | Mathematics I 3(45-0-90) 3 4 v dwil 3 Wadedl 1 wihit 20
00-001-004 | Mathematics Il 3(45-0-90) 3 v v dwil 3 Waded 1 wihit 20
2. | ssdamudiugrumedaangsy daudl 3 vadiefl 1 wihil 20
2.1 anudlanazanuaiuisalunisoen 00-020-001 | Engineering Drawing 3(30-45-60) 3 v v il 3 adefl 1 whil 20
AUNINYIINWUUINSIAINTTH
2.2 *ﬁ'aefgmﬂﬁm 00-020-002 | Engineering Materials 3(45-0-90) 3 v v AUfi 3 st 1 w21
23 ﬁug’mﬂamam% 00-020-003 | Engineering Mechanics 3(45-0-90) 3 v 4 duil 3 vaded 1 wihd 21
2.4 nqwineasivih 15-111-202 | Electric Circuits 3(45-0-90) 3 v 4 drudi 3 atedi 1 windl 22
2.5 aunuuaimanigii 15-111-101 | Electromagnetic Fields 3(45-0-90) 3 v v dwil 3 Wadedl 1 wihil 22
2.6 gunsnluazasdiannsedng 15-111-205 | Engineering Electronics 3(45-0-90) 3 v v dhufl 3 shdedl 1 wihil 23
< o
WUULBUERBNLATAIVA
2.7 MslUsinTUABUNILADS 00-020-004 | Computer Programming 3(30-45-60) 3 4 4 duil 3 adedl 1 wihil 23
3. | 29ARNNSlAaNIENIIAINTIY il 3 adefl 1 widl 24
Ul
3.1 NMSHAR d9979 Puelaznsignu 15-114-201 | Electrical Power Systems 3(45-0-90) v 4 il 3 adefl 1 widl 24
voaidaluii 15-114-302 | Electrical Power Systems 3(45-0-90) v v ehm’?i 3 ﬁ?‘ﬁ@‘ﬁl 1 Mﬂﬂﬁ 24
Analysis
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3.4 TofeUfURNINIgU wavauUaendy | 15-114-305 | Electrical Systems Design 3(45-0-90) 3 v v dfi 3 shdedt 1 wihil 28
TunnseenLUULaAnsw sl 15-114-306 | Electrical Drawing Design and | 3(30-45-60) 3 v v d1ufl 3 aded 1 wehit 28
Cost Estimation
15-114-307 | Power System Protection and |  3(45-0-90) 3 v v drudi 3 Fatedi 1 wihdl 29
Electrical Safety
3.5 ey adilazszuu 15-111-204 | Signal and System 3(45-0-90) 3 v 4 dwil 3 Wadedl 1 wihil 30
3.6 Mawvasgunasnulningana 15-113-201 | Electrical Machines | 3(45-0-90) 1.5 v v duil 3 vhded 1 wihil 30
15-113-303 | Electrical Machines I 3(45-0-90) 15 v v dwii 3 Wadedl 1 wihil 31
3.7 myiauaviesesiieanaliin 15-112-201 | Electrical Instruments and 3(45-0-90) 3 v v dufl 3 adedl 1 wihil 32
Measurements
3.8 JBUUAIUAY 15-112-203 | Control Systems 3(45-0-90) v 4 il 3 adefl 1 wihil 33
3.9 waluladnsdoans 15-111-207 | Communication Technology 3(45-0-90) v 4 duii 3 Wadedl 1 winii 33
o g A ANTERUBAA . Y Y
. mom Y e R s1gAvINveLigy — — 29AAN5 | deou RUELAR
a6 UfjuRnnsiidanndownisesnnus AU 4n ow Y nu28fin wuein p v Y Y vy -
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AIUVANgNT | veliley
a. | Ujtansmedudanssulvihiiieades vifsdoFusesnuLes dwuil 4
4.1 UfURN1s 1: 00-020-001 | Engineering Drawing 3(30-45-60) 1 v v At 4 w43
4.2 Ujtang 2 15-111-203 | Electric Circuits Laboratory 1(0-45-0) 1 v v dwil 4 wihil 44
43 Ui 3 15-111-206 | Engineering Electronics 1(0-45-0) 1 v v dwil 4 wihil 44
Laboratory
4.4 YfuRns 4: 15-112-202 | Electrical Instruments and 1(0-45-0) 1 dwdl 4 wind a4
Measurements v v
Laboratory
45 YIRS 5 15-113-202 | Electrical Machines 1(0-45-0) 1 v v il 4 wihii 45
Laboratory |
15-113-304 | Electrical Machines 1(0-45-0) 1 duii 4 wihil 45
4.6 Uﬁﬁ’ams 6: Laboratory Il v v
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v v Yo a o o w .
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1. | Yef5useveysindeya nilsdoTusenuies
Mans19158g 391 Sysa 85N13UA 4 fqungu 2567 - 3 iquiey 2571 dwil 1 v 12
2. | YegSuRavaunangns vilsiofusenules
AYIeAans1a13e3sedng luewnsy Useauvianans 20 91.A 2566 dui 1 i 12
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00-000-001

S19aZLDYAADSUIYSI8IYN

Bnsspuivauyed 3(45-0-90)
How People Learn

FvdaAunau: -

Prerequisite: -
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Brain and mental functions; cognitive neuroscience and how people learn;
behavior shaping and chaining; the nature of intelligence; nature and
characteristics of expertise; the five main learning theory: behaviorism,
cognitivism, constructivism, humanism, and connectivism; learning theory for
21°" century learners; the development of cognitive skills using the eight
types of intelligence; how to improve memory; contributions of
neuroscience to learning process; neuroplasticity and adult learning

principles.
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00-000-002

00-000-003

Aauddny 3(45-0-90)
Art Appreciation

FyrdsAunau: -

Prerequisite: -
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The visual element of art and principles of design; visual literacy of artworks,
the ability to appreciate, examine, and criticize works of art; techniques and
expressive qualities of various media used to create visual art; understanding
and appreciation of artist’s intentions; how to view and interpret art; art and
cultural heritage; evaluated Western artworks from the ancient, classical,
medieval, renaissance, baroque, and modern periods; survey of ancient and

contemporary Thai art.

AMYIDINGWYIIVING 3(30-30-75)
Academic English

yUsAunau: -

Prerequisite: -
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Language patterns of academic writing; basic knowledge and cognitive skills
related to academic reading and writing; retrieving information and
reference; critical thinking skills in interpreting, paraphrasing, analyzing,
summarizing, and evaluating the academic documents; writing practice in
various forms; developing independent learning strategies through digital

media; reading and writing assignments.
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00-000-004

00-000-005

P[YANEATH MUY Y 3(45-0-90)
Ethics for Human Beings

FyrdaAunau: -

Prerequisite: -
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Exploring basic issues in ethical theories and metaethics such as expressivism,
subjectivism, objectivism, utilitarianism, deontology, and virtue ethics;
justifications and punishment; questions and problems in moral philosophy;
stages of moral development; the standards of right and wrong; analyzing
and solving moral dilemmas; cultures, traditions and their roles in ethical
behavior; steps of ethical decision making process; moral problems, ethical

questions, and ethical behavior in contemporary society.

auSaM IR ANTin 3(30-30-75)
Meditation for Life Development

AyrUsAunau: -

Prerequisite: -
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History of meditation and the methods which different cultures use;
scientific study on the benefits of meditation; patterns, methods, and steps
of meditation; feelings, emotion and proper mind set; proper meditation
postures, breathing, mind and body relaxation techniques; meditation and
Yoga; how to practice Noble Eightfold Path; the tradition of Vipassana or
sitting in stillness to help free tension in the body; meditation practice in

everyday life for a happy body mind and soul.
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00-000-006

ANUANATINATIALAZUINNTIY 3(30-30-75)
Creativity and Innovation

FvrUsAunau: -

Prerequisite: -
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National policy on science, technology and innovation; exploring the
creative approach of innovations in the past through a case study; creativity
and innovation for new products, new process, new services, and new
solutions for existing problems; methods for generating ideas and turning
creativity into innovation; roles of innovation for business growth, success,
and future development; technological innovation for competitiveness,
developing life quality, improving agricultural productivity, food quality, and
borderless communication; designing innovative projects in collaboration

with team members.
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00-000-007

nsdlAnwIAEARUGUsENaUNMSIMLATF 3(45-0-90)
Case Studies of Billionaire Entrepreneurs

FyUsAunau: -

Prerequisite: -
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Difference between millionaire, billionaire and trillionaire; the world’s
billionaire population; from zero to billionaire — from poor to rich;
entrepreneurial success and failure; work ethics and character logic patterns
of billionaire entrepreneurs; Napoleon Hill’s 13 keys to success from Think
and Grow Rich including desire, faith, auto suggestion, specialized
knowledge, imagination, organized planning, decision, persistence, power of
the mastered mind, the mystery of sex transmutation, the role of
subconscious mind in achieving success, the power of the brain, and the
sixth sense; how to outwit the ghosts of fear; the art of changing mind from

failure consciousness to success consciousness.
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00-000-008

WUIRAALUULUIZNAUNNS 3(30-30-75)
Entrepreneurial Mindset

FyrdsAunau: -

Prerequisite: -
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Entrepreneurial business types; the entrepreneurial process; the creation of
a new venture from idea through startup, growth and success; how to
evaluate opportunities, develop strategies, create a business plan and find
out financial supports for a new venture; the key characteristics of
entrepreneurial mindset including enterprising contexts, skills, behavior, and
value; real world challenges of today entrepreneurship; skills needed to
identify and assess opportunities, solving problems creatively, and

communicate effectively; details of PDPA.
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00-000-009

nsWmuIagneddy 3(45-0-90)
Sustainable Development

yUsAunau: -

Prerequisite: -
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The King’s philosophy of sufficiency economy; timeline for Sustainable
Development (SD); the three pillars of SD; the UN 17 SD Goals; factors that
affect the environmental, economic and social sustainability of communities;
cause of degrading natural system, diminished resources, changes of climate,
loss of biodiversity, and increased health risks from pollution; how to
improve quality of life in a sustainable way and changing of attitude,
awareness, behavior, and lifestyle; methods for assessing the achievement
of SD.
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00-000-010

QUEGCHGERRERL R 3(45-0-90)
Honest Society Creation

yrUsAunau: -

Prerequisite: -
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Knowledge of being a good citizen in democratic societies; being an honest
individual with virtuous traits such as fair-minded, candid, sincere,
trustworthy, rigshteous, and allegiant; demonstrating of reliability and
dependability; social responsibility, equality and self-reliance; positive
attitudes and behavior such as cheerfulness, friendliness, poise, and
stability; causes, consequences and cures of commercial immorality and
political corruption; intolerance and being ashamed of involving in
corruption; civic duty and responsibility for anti-corruption; public mind and
moral consciousness of citizen by learning and practicing good manners;

field trip to historical park.
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00-000-011  Usyndaay 3(45-0-90)
Social Problems
Fy1UsAunau: -
Prerequisite: -
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Examining of current social problems through sociological perspective;
subjective and objective elements of social problems; the causes,
consequences, solutions, and prevention of major social problems in our
society such as poverty, inequality, prejudice and discrimination, crime,
mental illness, family instability, environmental degradation, drug addiction,
internet addiction, online gambling, and declining quality of life in digital

world; deviance in society; social problems resulting from modernization.
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00-000-012

SwiviulannsiUAsuuuas 3(45-0-90)
Global Change Literacy

Fy1UsAunau: -

Prerequisite: -
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An overview of global change in various perspectives and its causes; the
environmental, economic and social dimensions of global changes; human
dimensions of global environmental change; changing patterns of
consumption, production, and utilization of natural resources; economic
development achieved at the expense of natural resources, change of
climate, loss of biodiversity, and increasing health risk from pollution; the
implications of overuse of resources, population growth, economic growth
and sustainability; person change of attitude, awareness, behavior, and life

styles; Thai’s Bio-circular-Green Economy model.
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00-000-013

ﬂ'nw,“f]uwal,ﬁaﬂan 3(45-0-90)
Global Citizenship

FyUsAunau: -

Prerequisite: -
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Concepts of globalization and global citizenship; the interconnection in
various issues between people, institutions, and societies across the world;
literacy, competency, values, and necessary traits to become a global
citizen; global inequalities in health, well-being and natural resources;
intercultural communication; global division by race, ethnicity, culture,
society, and nation; economic and cultural dimensions of globalization;
global poverty and healthy society; ethics of global citizenship; the impact
of inequality and discrimination related to social, environment, food, energy,
and technology; preparing oneself to work in multicultural, diverse and

global work environment.
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00-000-014

NIAUNIDIINIAIBUIAR 3(30-30-75)
Future Career Exploration

Fy1UsAunau: -

Prerequisite: -
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Exploring all career pathways and career clusters offered in the country; factors
to be considered before selecting a suitable career; personal strength and
weakness related to career decisions; introduction to International Standard
Classification of Occupations; searching list of careers, duties, responsibilities,
salary information, education training, and certification requirements; ILO job
searching, list of job vacancies, and job available worldwide; career
exploration with online resources; definition of green jobs by United Nation
Environment Programme (UNEP); decarbonised economy, circular economy
and creating numerous green jobs in a great number of sectors; booming

sectors with green jobs; searching for green job information infographic.
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00-000-015

\WsegAEnsluTInUszan T 3(45-0-90)
Everyday Economics

Fy1UsAunau: -

Prerequisite: -
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Introduction to economic principles; economic structures, institutions and
performance; utility, decision making, and opportunity cost; roles of
government and economic organization in economic systems; consumer
rights and benefits protection; household economy; financial planning
process; income, expenditure, and debt management; money and banking;
inflation, unemployment, recession, and depression, aggregate demand and
aggregate supply, interest rate, taxes, retirement saving, and insurance;

economics of healthcare and health insurance; household sustainability.
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00-000-016  N138ANMAAINBLALNTHUETUFVAIN 3(30-45-60)
Physical Activities and Health Promotion
yUsAunau: -
Prerequisite: -
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Guidelines for lifetime physical activities; different modes of exercises and
physical activities for health and wellbeing; how body moves and responses
to exercise; selecting sport activities of interest, how performance can be
measured, how fitness can be developed and maintained to optimize
health; health impacts of pollution, poverty, emerging infectious diseases,
workplace hazards, lifestyle choices, addictions, and cancer risk; prevention
of chronic diseases and obesity through good nutrition and healthy eating;
designing, implementing, and evaluating personal fitness and wellness

program.
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00-000-017

00-000-018

iNYZNISANUBNNTIU 3(45-0-90)
Lateral Thinking Skills

FvsAunau: -

Prerequisite: -
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Vertical thinking and lateral thinking principles; driving innovation and
creating work with lateral thinking; lateral thinking techniques including
alternatives, focus, challenge, random entry, provocation, harvesting, and
treatment of ideas; brainstorming techniques and the six thinking hats
principles; lateral thinking examples; the use of games, puzzles and case

studies to examine how lateral thinking can be developed and applied.

Nnweaniulanmava 3(45-0-90)
Skills for Digital World

FUsAunau: -

Prerequisite: -
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The impact of online activities on personal, academic and professional lives;
identifying, evaluating and articulate global, national, local and personal
issues that arise from digital activities; basic digital skills essential for life and
work including the use of digital technology as using a browser, connecting
to the internet, and keeping passwords secure; using search engines and
being aware that not all online content is reliable; purchasing of goods and
service online, using different secure payment methods; finding solutions to

problems using software.
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00-000-019

00-000-020

Tanavmiuazdogalus 3(45-0-90)
Globalization and New Media

Fy1UsAunau: -

Prerequisite: -

Ufdusiusseninan walulad weswgmand uaznisisles Aunslideyelml
nsuslaedeludinuszsniiu unumvesnwdingudmiunwlanifndifiede
gelvsl TamAfmidmivde nslvadsuvesdorilan mslvamumsesde
nsvilnduidedentu nsademuuansng uasnsnEuray Sn3a53ATen
nsdems nsdwidefonasluduailfe maduwadedan lowwedied analiu
Aneadnsia  nswiuiidangrineuasiiuil

The interaction between language, technology, economics and politics in
the new media; media consumption in everyday life; the role of English as a
globalizing language of new media; media globalization; global flow of the
media; contra flow of the media; homogenization, heterogenization and
hybridization; media imperialism; mobile phone and social media;
cosmopolitanism; cyberpunk; crypto currencies; illegal gambling and the
dark web.

wusthUygUszhvg 3(45-0-90)
Introduction to Artificial Intelligence

AyrUsAunau: -

Prerequisite: -
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Fundamental concepts, principles, and methodologies related to Artificial
Intelligence (Al); applications of Al in various sectors including education,
agriculture, astronomy, healthcare, gaming, finance, E-commerce, data
security, social media, travel and transportation, industry, robotics, and
entertainment; Al and Chatbots; using Al for problem solving, statistical
analysis, data acquisition, data visualization, decision trees, deep learning,

and tensor flow.
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00-000-021

00-001-002

21113 N158BNMAAINTY UAZEUNN 3(45-0-90)
Diet, Physical Activity and Health

Fy1UsAunau: -

Prerequisite: -
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n3lTinLazN1SALDIMIT

Relationship between diet, physical activity and health; WHO dietary
guidelines; nutrients and their nutritive values; functions of the different
nutrients; junk food; nutritional needed for different groups; planning meal
for people with health conditions; meal planning and pattern; food spoilage,
preservation and storage; methods of food cooking; food additives; flour
cookery and confectionery; convenience food; left over foods; the six pillars
of lifestyle medicine; essential components of physical fitness; life style and

diet related diseases.

ANAANERAS 1 3(45-0-90)
Mathematics |
FvUsAunau: -
Prerequisite: -

a

flundiannnedaniid alouazarusoies mameyiudiagTwus
YoafaituAIasmasanduAtINmasarNsUsEeNd N1sUssyndayius
sUsuudaldimun wedalumsdsiug nsmusiusigeiaee

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

techniques of integration; numerical integration.
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00-001-003

00-001-004

00-002-001

AMAANEAT 2 3(45-0-90)
Mathematics Il

deAuniau TalsEuAdUA: 00-001-002 Adinmans 1

Prerequisite or Corequisite: 00-001-002 Mathematics |

wugdUSiusmudy Usiuslinsauuy wrandavesileidunasaniauls

B s wasiuialuuigfawdii Aifaden uespfavesiliiduraiivansd
wUsuaznsUsEend

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.

AMIAANENS 3 3(45-0-90)
Mathematics Il

deAuniau visalsEuAluA: 00-001-003 AdinFNERT 2

Prerequisite or Corequisite: 00-001-003 Mathematics |I
aunsdseyiusifosunasnsuszgnd guieidendinmans drduuazeunsa
YDA NIINTLALOUNTUNGLADT wazmsUszanaueilanduyagiu
Introduction to differential equations and their applications; mathematical
inductions; sequence and series of numbers; Taylor series expansions and

approximation of elementary functions.

Wand 1 3(45-0-90)
Physics |

v 1UsAunau: -

Prerequisite: -

ﬂamam%ﬁuaﬂaymmmﬁa@LL%QLﬂ%@ ﬂgﬂﬁiLﬂgauﬁ%aﬂﬁaﬁu AUAERTVO
mémﬂl,t,azi'aﬂt,lfﬁﬂl,ﬂ%ﬂ ﬂ’lsmgauﬁLLUUMyuLLaﬂmLmuﬁwﬁmm M3AFeUARUY
gnslulined1ediy audinianen neesdls naransvediva uLarANSau
nMsduaziioulazaduniana

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; physical properties of matters;

fluid mechanics; work and heat; vibrations and mechanical waves.
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00-002-002

00-002-003

00-002-004

00-003-003

UuAnIsiEng 1 1(0-45-0)
Physics Laboratory |

yrUsAunau: -

Prerequisite: -

UfRnmaaesiiaenedesiuidonilusiedu 00-002-001 fand 1

Laboratory experiments pertaining to lecture course covered in

00-002-001 Physics I.

Wand 2 3(45-0-90)
Physics |I

deAuniau WsalsEUAdUA: 00-002-001 WaANd 1

Prerequisite or Corequisite: 00-002-001 Physics |

wimdnlifidosdy WWihadn aduwudnliiih nsunsnaonuas

nsds UL 2aslinssuansuas nihnssuaady wénnisiugiuves
dlannsednd Mirumansidasvinns warirumansidanienn Aandadelval
Elements of electromagnetism; electrostatics; electromagnetic waves;
interference, and diffraction; DC circuits and AC circuits; fundamentals of

electronics; geometrical and physical optics; modern physics.

UfuAnsHaEnd 2 1(0-45-0)
Physics Laboratory I

A1dsAunau wIBFEUAIUA: 00-002-003 WaANd 2

Prerequisite or Corequisite: 00-002-003 Physics Il
UftRnmaaesiiaenadesiuidonlusedu 00-002-003 fiand 2

Laboratory experiments pertaining to lecture course covered in

00-002-003 Physics .

\niiugu 3(30-45-60)
Fundamental Chemistry

Fy1UsAunau: -

Prerequisite: -

anMskazuAanIwAll lasaivesney ANseEe usell ansavane
Uffsonaiinazdnnainufiten aunaiedl nen wua uazinde Lafidswandon
wiluedes maneaeduiesufifinismuidommsussens

Principles and concepts of chemistry; atomic structure; periodic table;
chemical bonding; solution; chemical reaction and rate of reaction; chemical
equilibrium; acid, base and salt; environmental chemistry; nuclear chemistry;

laboratory experiments coordinated with lecture materials.
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00-020-001

00-020-002

00-020-003

LIULUUIAINTIU 3(30-45-60)
Engineering Drawing

FvsAunau: -

Prerequisite: -

ﬂ’ﬁL%BUﬁﬁﬁﬂwiLLazﬁ’]’a%U’]EJ‘U'ﬁ%ﬂE]‘ULL‘U‘U N1IRIYANTIN ﬂWiLstEJuLLUUﬂWWQWEJ LAy
AEudf nsiusrwawasitaaie nsdeunngs nmee
LL@%LLN‘LAF’]?{ ﬂ’ﬁL%&lUﬂ’l‘WﬂLﬁ@ ﬂ’liL%EJ‘LJLL‘U‘Uﬂ’l‘INLLEJﬂ%ULLﬁ%ﬂ’]W‘LJ'ﬁ%ﬂE]U ﬁyugm
nslglusunsupeniamesdlunsi@euluy

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.

VRIAINTIY 3(45-0-90)
Engineering Materials

Fy1UsAunau: -

Prerequisite: -

ANENTUSTENINNLATIAINS AaNTR waNIEUIUNIHER Ussnnvesian
ArnTsuLasNITUTEENALY 1y lane wedwes winlinuayianuay
wuamannawlauaznsi lUliUslowd audRdaing madenanmuesian
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 of materials; materials degradation.

NAANANSIAINTIY 3(45-0-90)
Engineering Mechanics

Fy1UsAunau: -

Prerequisite: -

JEUULTY NAGNSUBITEUULTY ANINANAD WNUNNDATZVRITRgUaTaUNITANN
voslvaadn JaufaRSLazIaUNAMERSTDIOYNIALAY TIN5
ngmsiedeudivesiadi uuazndanu Suiaduazlnsudy

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.
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00-020-004

15-111-101

N15IUSHNSUADNNIALNDS 3(30-45-60)
Computer Programming

FvrUsAUnaY: -

Prerequisite: -

wnAnuAsNiuees lulasluswaesiazaoniimes d1uUsznouves
poufwes Uiduiusvesensauisuazaondung Hugiuuasddwinisinu
madeulUsunsuresiawes niliideulusunsuasufinmeslutiagdy
mMsiamngendus wlesdlefildlunndoulusunsy Wnmsadu Tewaswes
waglassadauay n1suilugaunnses danesiiy uasn1sussgndldau
UuRnsleulysunsy

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; students practice in

programming.

duausmanlnii 3(45-0-90)
Electromagnetic Fields

AyrUsAunau: 00-002-001 Wand 1

Prerequisite: 00-002-001 Physics |
wuzihnamesunagdaiiiensAnymquiudvanini auulidhadin
fuazauiy auglii nswnasn1siinszd ANUEUNIY @WINLLWAN
ane 5JﬁﬂLL3J'L‘Vi§ﬂ A aunuudwanlnihdiiuasundamiunan @aunns
wungIag

Introduction to vector calculus for electromagnetism studies; electrostatic
fields; conductors and dielectrics; capacitance; convection and conduction
currents; resistance; magnetostatic fields; magnetic materials; inductance;

time-varying electromagnetic fields; Maxwell’s equations.
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15-111-202  2995lW#1 3(45-0-90)
Electric Circuits
AyrUsAunau: 00-001-002 AMAAIENT 1
Prerequisite: 00-001-002 Mathematics |
9IAUTENBUTBINATINN  N193LATIEMI95MITTIUARAZIIY VU995 b
Audunu answieniuazeuglidh wsesdusuviuasduduans
AT AEU Lazn15eteu NWATOUNTU WITVUIU LAY NITHEANVDY
AUATUNTY ﬂ’smmﬁmﬁﬂLLamam’aﬂWﬁﬂ WHUENERS 2995lWAnAaa
nszlaadu szuvatua
Circuit elements; node and mesh analysis; circuit theorems; resistance,
inductance, and capacitance; first and second order circuits; linearity and
superposition; series/parallel combinations of R, L, and C circuits; phasor

diagram; AC power circuits; three-phase systems.

15-111-203  UjUAn152995kuvin 1(0-45-0)
Electric Circuits Laboratory
y1dsAuUnau wIBEUAIUAT: 15-111-202 2995l
Prerequisite or Corequisite: 15-111-202 Electric Circuits
UfTRnsmaaeafetuissiiiluidefiaenadestuidenluin
15-111-202 2335LW7in
Laboratory exercises on electric circuits corresponding to the topics
presented in 15-111-202 Electric Circuits.
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15-111-204

15-111-205

A EUIRUAZIZUY 3(45-0-90)
Signals and Systems

yUsAunau: -

Prerequisite: -

Fyanamaieiles sruuladunarlinusnune eynsuizes n1sudas

Wides mumuuluaUnedufduasuunsavivosdyana Msnandyanauas

Y
[ d‘

Fuaumauanuini nstafndnduuuntinnud feitudelouveses
mensieans dyanaaliveiies nguinsdindieg1s nsafwanduuunus
a1 nMsuwlasanvanwuazd NaLaaEJ%EN&%JH’]SL%Q@QWU%LL@%&@Jﬂ’]imaﬁhﬂﬁmﬁ@ﬂ
Taglgnsudas

Continuous-time signals; linear and time-invariant systems; Fourier series;
Fourier transform; power spectral density and signal bandwidths;
modulations and bandpass signals; frequency division multiplexing; transfer
functions of communication channels; discrete-time signals; sampling
theorem; time division multiplexing; Laplace and Z transform; solutions of

differential and difference equations using transforms.

didnnsatindidanssy 3(45-0-90)
Engineering Electronics

FvUsAunau: -

Prerequisite: -

gunsalansiafi AudnuNrYRINTELA-UTIRY uazAuduesgUnal
dlannselind N1TIATITALALDENLULNATIALEA NTIATIERLAYEBALUUINAT
i udaneswuudiad vea Juea Aueauazluduea gunsaluazlsasBidnnseling
LUULeUzADNUarATYIa 199vengeaUwenluaznsUszandldau Tugadnglu
waluladnisdoans

Semiconductor devices; current-voltage and frequency characteristics;
analysis and design of diode circuits; analysis and design of BJT, MOS, CMQOS,
DMQOS, and BiCMQOS circuits; analog and digital electronic devices and
circuits; operational amplifier and its applications; power supply modules;

communication technology.
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15-111-206

15-111-207

UfURnsBiannselindiaanssu 1(0-45-0)
Engineering Electronics Laboratory

ndsAunau wialteuAUgRl: 15-111-205 Bidnnsetindimnssu

Prerequisite or Corequisite: 15-111-205 Engineering Electronics Laboratory
UfTRnmvaanmadidnnseindiennssuluideiiaenadestuiienluiun
15-111-205 Bwdnnseiindimingsu

Laboratory exercises on engineering electronics corresponding to the topics

presented in 15-111-205 Engineering Electronics.

waluladnisaedns 3(45-0-90)
Communication Technology

AyrUsAunau: -

Prerequisite: -

wuudaesyuUdeasuuuiianeuasuuulans NS U UNFYYIULAZ TEUU
awnafuvesdyaauazmsUssendldeynsuSesiasnanisulaslises
ﬂ’]iJJE]@JLaWLLUULLE)uzﬁaﬂ NSUOANIAANIIUDNNAYA mwaammmwff’m@j
msua@mmmusﬁﬂuﬁm msma@mmmmﬁ mimaLammmﬁmummﬁlmu
miua@mmmmﬁuaumm‘ﬁlfﬁw wazNIINDALanLIE ﬁmiyﬂm§Uﬂau1uﬂﬂi§aaﬂi
WUULBUTABN mima@l,amLLUULuaquﬁgmam VWA NITNAIDEUAZNITAIDU
nd Waduouzfonuegatu MsueguaaLuUTaiad NsNegEALUUAGRT
wellansadindnd uuzthanods msuninszaneaduing drulseneulay
msfeanslalasinl nsdearsaadion n1sdeasidauas

Communication system models, wire and wireless; introduction to signal and
system; spectrum of signal and applications of Fourier Series and transform;
analog modulation, amplitude modulation, double-sideband modulation,
single-sideband modulation, frequency modulation, narrowband frequency
modulation, wideband frequency modulation, and phase modulation; noise
in analog communication; binary baseband modulation; Nyquist’s sampling
theory and quantization; pulse analog modulation, pulse code modulation,
and delta modulation; multiplexing techniques; introduction to transmission
lines, radio wave propagation, microwave components and communication,

satellite communication, and optical communication.
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15-111-308

15-112-201

diannsaiindninag 3(45-0-90)
Power Electronics

AsAunou: 15-111-205 didnnselindirngsy

Prerequisite: 15-111-205 Engineering Electronics Laboratory
gunsalmsiafiiduasileidy dnvausuaranatRvesgunsaiBidnnsetnd
mMas lalonmaslaznsudamnesnids nannsuesnIsuasiundsy iedduy
ﬁ%m%umﬁ%‘mum miﬂ’mﬂmﬂﬁmﬁagﬁu N1IAIUANLINE LaznITHONLAALINE
rasuvasiulnaduilulvase 2asuvasiulinsaduliess 29sudasiulvasy
Julwadu wavasasuvasiulvnsadulvadu

Power semiconductor devices and their functions; characteristics of power
electronics devices; power diodes and power transistors; principles of power
converters; switching functions and methods of control; pulse-width
modulation control (PWM), phase control, and phase modulation; AC to DC

converter, DC to DC converter, AC to AC converter, and DC to AC converter.

in3asdiatauaznsTanslnii 3(45-0-90)
Electrical Instruments and Measurements

FvsAunou: -

Prerequisite: -

mheinuazinasgiuvesedosleiamalilin andnuazuaznsutsmavyves
wieailetn MTIAIZANISTA NITTANTEUANS NSTUAREU LIITUATILAZIINY
aduieedesdiotnuuuawaenuazidva nsTamasini fuseneumduas
waau msfanrudun anumideanh wagaugliih msfanuiuagaiu
9291987 FYradsuniu Fllasde i nsasuisy n1snsiianasaulaiii
HuAsed1geoulall

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

transducers; calibration; remote energy measurement via online network.
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15-112-202

15-112-203

UjtiansiasasiiedauaznsTamslnia 1(0-45-0)
Electrical Instruments and Measurements Laboratory

Jwrdedunou: 15-112-201 wn3asdlotnuarnisianialudin

Prerequisite: 15-112-201 Electrical Instruments and Measurements
UiTRnmeaesmaedesiiotanasmsamiliiihluhieiiaenadestuiom
Tudwn 15-112-201 n3esdietauaznisinmslnih

Laboratory exercises on electrical instruments and measurements
corresponding to the topics presented in 15-112-201 Electrical Instruments

and Measurements.

ITUUAUAY 3(45-0-90)
Control Systems

FyUsAunau: -

Prerequisite: -

WUUTIaRmAdinAManTYeITEUUAIUAN Tenduaeloy wuuTIaodueIsEuuuy
I@LMUL’J&WLL@%I@L&JUWN&JE{ LUUTIADINAIALAENANDURUDINGINVBITLUY
sruveyiussusuvilauazsufuans nsmuAuLUUNTeUDaLATIUUNTE TR
ﬂ’ﬁﬂ’]‘UﬂﬂJLLUU‘ijJUﬂﬁWULLﬁ%ﬂ’J’]ﬂJI’JSUE’NSBUU ‘Ui%LﬂVlsUaﬂﬂ’]iﬂ’JUﬂﬂJLLUUﬂ@‘NﬂﬁU
wﬁﬂmmazL'Ejauléusuauaﬁmmwmaﬁzw ABNINAROULEDYTNNUDITLUY
Mathematical models of control systems; transfer functions; system models
on time domain and frequency domain; dynamic models and dynamic
responses of systems; first and second order systems; open-loop and
closed-loop control; feedback control and sensitivity, types of feedback
control; concepts and conditions of system stability, methods of stability
test.
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15-113-201

15-113-202

\n3nednsnalniin 1 3(45-0-90)
Electrical Machines |

Adeduniou: 15-111-202 1395k

Prerequisite: 15-111-202 Electric Circuits

arufilosfuieaiuinausingn udnnsudindnlwihuazmadasundsnuna
Tl wassusazndsnusmluisasudivdn wanmsuaznsiaszinionag
Iwihwilaauazanuing wdnnsvosaiesdnsnanuuva ndnmsuag
mMyiesgiaesdnsnalwiiingzianss MmaBumyuLagnIAIUANANITITEU
vowowmosliiinszuanss msdesturdosdnsnalnih nsuszgndliiniesinina
I AuLraIna I ULy

Introduction to magnetic circuits; principles of electromagnetism and
electromechanical energy conversion; energy and co-energy in magnetic
circuits; principles and analysis of single phase and three phase transformers;
principles of rotating machines; principles and analysis of DC machines;
starting and speed control methods of DC motor; protection of machines;

application of electrical machines with renewable energy sources.

UjtiRnnsiasasdnsnaliii 1 1(0-45-0)
Electrical Machines Laboratory |

Judeduniau ialdeunugiu: 15-113-201 in3asdnsnalwii 1

Prerequisite or Corequisite: 15-113-201 Electrical Machines |
UfTRnsmaassmaadesinsnaluilluidefiaenndastuienluin
15-113-201 wa3esdnsnaluih 1

Laboratory exercises on electrical machines corresponding to the topics

presented in 15-113-201 Electrical Machines I.
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15-113-303

15-113-304

\n3nsdnsnaluiii 2 3(45-0-90)
Electrical Machines I

Jurdaduniou: 15-113-201 w3esdnsnalwidin 1

Prerequisite: 15-113-201 Electrical Machines |
Tnssasavanadesdnsnaliihnssuaadu ndnnsuaznisiinsgiadesdnana
Tufuuudddasia ndnnisuaznisinseiesesdnsnalilfiuuumienimiana
wazala 33nsBuiutewmeiniehuuuaulaaruemeiddlasia
mstestuniesdnsnaliin nmsUszendliiniesdnanalifihfuumaamdsany
NALLNU

AC machines construction; principles and analysis of synchronous machines,
principles and analysis of single phase and three phase induction machines;
starting methods of three phase induction motors and synchronous motors;
protection of machines; applications of electrical machines with renewable

energy sources.

Ujtianmsiasasdnsnaluii 2 1(0-45-0)
Electrical Machines Laboratory I

Sundeduniau viaisaunugiu: 15-113-303 edosdnsnaliidi 2

Prerequisite or Corequisite: 15-113-303 Electrical Machines |I
UfThnmmaaswnaedesinsnalinluidefiaenndesiuiiomluin
15-113-303 \p3esdnsnaluii 2

Laboratory exercises on electrical machines corresponding to the topics
presented in 15-113-303 Electrical Machines II.
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15-113-305

15-113-306

nstuadaudaelni 3(45-0-90)
Electric Drives

AUsAunou: -

Prerequisite: -

gunsnllazauUszneUs q vesmstuindeuseliin dnvazanautRvedvan
fuinisvhanlunuy a-mounsuivesszuuiuiadon nsudasgumasiuih
msldeumdslnivesnsduedeuselnih nseendnasnisiusnuoenes
il awefidase 9 wasauautRnnuduiusserinusedaduanusiseuves
vawasliih msturdeussuawesliinssuanss nMstundeunuueedla
mstuedsumenawesliiihnssuaadu mstestusazanudasasielunis
ponuuULarfnaamsliinvesnsiundeudelnih nsinfundsnudmiu
sruumaslnih msinfundsnusazauninnsa seuunsinuNSsuLUY
wasud sruumsinfundsnulnilussuunisuds nstuiadouse ity
gyl iy

Electric drive components; load characteristics; 4-quadrant operating
region of drives; electric power conversion and utilization of electric drives;
starting and braking methods of electric motor; rated capacity of torque-
speed characteristics of electric motors; DC motor drives; servo drives; AC
motor drives; protection and safety of electrical design and installation for
electric drives; energy storage for power system; energy storage and smart
grid; mobile energy storage systems; electrical energy storage in

transportation systems; introduction to electric drives in electric vehicle (EV).

szuuinnunassului 3(45-0-90)
Energy Storage Systems

FUsAunau: -

Prerequisite: -

sruunifundslaitndesiu welulagvesszuuinifundamulnihlusuuuy
A9 9 19U WRNIULTING WANIUAMNFTOU W uLadl wasulni wazndasnu
nouny N1sUszandldssuuiniundsulun3ndansuzuazeueudlih
Introduction to energy storage systems; energy storage technologies,
including mechanical energy, thermal energy, chemical energy,
electrochemical energy, electrical energy, and renewable energy; application

of energy storage systems in smart grid and electric vehicles.
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15-113-307

15-113-308

N1599NUUUIZTUUNAIUNALNY 3(15-60-60)
Renewable Energy System Design

Fy1UsAunau: -

Prerequisite: -

mseonuuuszuUTlFildiaymevanfivnzaniaslussuund snunauny

A sALNSUAT U ABITEUY . WATamzd M UNSAANTIvIN AL YRS
FEUUNAIUNANULUUNGN  N1599NLUUNIIAINTTUEMTUISUUNEANG 39U
msmuRugUAsalmandsny madessengszuuanelnilman AnufdR
Designing a workable system and optimization in renwable energy systems;
formulation of equation and energy system simulation; various optimization
techniques of hybrid renwable energy systems; engineering design of energy
production system; energy equipment controls; grid connections; hands-on

practice.

nanvansuznazaallningen 3(15-60-60)
Smart Grid and Substation Automation

FyUsAunau: -

Prerequisite: -

n3nsaasezdowiu nsdndauisvesandlniiusegs wesinusnines
dnddanou Thdussgs ndeuUasnseua viloulasseiu vdoudasinilings
fufulsyy fwilenigunsaidaeier nsysannsvesszUULAETYNY
sfulsl muszananatoya myeneiuaznsldnudoya nsdeansdoya
nseankUUKAEN1TInULULUNSA M3dansaudliliuuudnlul@ nalulad
nswaalnihuuunsztedy aandlniussgeuasussiudunans Hnujon
Introduction to smart grid; busbar arrangement in electrical power station;
circuit breakers; disconnecting switches; current transformers; voltage
transformers; power transformers; capacitors; inductors; intelligent electronic
devices; system integration and interoperability; data processing; data
analysis and application; data communication; design and arrangement of
power grid; automatic demand response; distributed generation technology

in medium voltage and high voltage; hands-on practice.
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15-113-309

15-113-310

NISNANNTAS INAIAIINAIULEIDTINILAZWAITUAN 3(15-60-60)
Solar and Wind Power Generation

FvrUsAUnaY: -

Prerequisite: -

wugthnGIUaNLaTLaeTnd AndNuazvetal ssuuliihideinnasnuay
AENEUEYRIIIAY AMANYEYRIAITng stuuliilhmamineaduaeniing
WANTANUTOUINUADING  ALANYEVBAYAALEDWNE AUSTNULYRS
IAzAINE I UANLSounuaenTing  Bidnvselindfduasruutuedeunig
INE WS UM TR IN RS NUINNNA N TULEND TS UAE AN SYUUN SRS EUNAINY
sruulandeuarszuudeuseruszuUlnih AnufR

Introduction to wind and solar energy; wind characteristics; wind power system;
characteristics of wind turbines; solar radiation characteristics; solar photovoltaic
power system; solar thermal system; photovoltaic cell characteristics; solar
thermal collector characteristics; power electronics and drives for solar and wind
energy conversions; energy storage systems; stand alone and grid connected

systems; laboratory that correspond to the subject; hands-on practice.

N139YINEUAZNITIANITNENY 3(15-60-60)
Energy Conservation and Management

FUsAunau: -

Prerequisite: -

ﬁugmmawszﬁm%mwwé’amu ANV s AN mnaulueIng
LAZRAAIMINTIH N1SUIMIIANIIASEl ngUadsRuraINMsausnEndsuy
nsUIMskarBnszinasulugaamnssuiarens wallansldndsanuegied
Usyansanlussuudnsaine AsEUINN1SINsEUUANLSEU U LagsEUu1eeINTA
ULMBTIURNAMINTIY  SeuuMINanlThAuTousIN NTIATIEINIAATYEAT
Renfulszansnmvesdss Bnufod

Fundamentals of energy efficiency; principles of energy efficiency in building
and industries; load management; laws and regulations of energy
conservation; energy management and analysis for residential, commercial
and industrial buildings; technical aspects to use energy efficiently in lighting
systems, HVAC systems and industrial motor; co-generation; economic

analysis of energy efficiency; hands-on practice.
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15-113-311  LASEFAEATHAZNITIUNUTSAINEIU 3(15-60-60)
Economics and Energy Business Planning
Fy1UsAunau: -
Prerequisite: -
WNIAATUNITOBNIUUNINIAINTIULALNITIATIELATEFAIVBILATINITNNNENY
Snsnonide yardumuna yad1lagtugns yadwieuwinsed
Sasmanouununely ssevnaAuu Sasnausglovideliuamu wagAidey
11 MAeTgianudsayealiuueu ngmnefiieadesiuszuugsia
WA ﬁgﬂﬁUEWUIUﬂWiUWQLLNUQ?ﬁ‘\]WfﬁQWU ﬂ?i’JNLLN‘Uéf’mwém NI NEENY
N13AAIN NI5INUAUNITURT WaENITIUNUNITRY InUHUR
Conceptual engineering design and economic analysis of energy project;
interest rate, time value of money, net present value, annual cost value,
internal rate of return, payback period, benefit/cost ratio, and depreciation;
risk analysis and uncertainty; energy business laws; fundamental principles
of energy business plan; production planning, marketing planning, and

financial planning; hands-on practice.

15-113-312  piliansaumaransuazuianssuiiiedaanssunialuin 3(15-60-60)
Geoinformatics and Innovation for Electrical Engineering
v 1UsAunau: -
Prerequisite: -
plensaumaiion1s5us daifu Trsen diaue wazmeunsteyaiieafiulan
dulsznougilansauna seuuteoyanigiianans uinnssudmsuianssums
v Anufjus
Geoinformation technology for collection, storage, analysis, presentation and
dissemination of information about the Earth; geographical information

system; innovation for electrical engineering; hands-on practice.

66



15-114-201

15-114-302

15-114-303

szuUlWHIAEs 3(45-0-90)
Electrical Power Systems

ArdeAunau: 15-111-202 2935k

Prerequisite: 15-111-202 Electric Circuits

Tassadaveaszuulninigs wasliihnssuaadu szuuniloniy andnuas
uazuuuasweuaioaiudalwih aadnvazlazuuudasemioudaliiih
AT WITRDIHAZUUUTNADIDEIUET WIITNDITHaTUUTIAIURIaN8LALTA
Electrical power system structure; AC power circuits; per unit system;
generator characteristics and models; power transformer characteristics and
models; transmission line parameters and models; cable parameters and

models.

nsAaTzssuulnAnfae 3(45-0-90)
Electrical Power Systems Analysis

FunUeAUnau: 15-114-2015zuulniinAga

Prerequisite: 15-114-201 Electrical Power Systems
nsiwinlasemsdaazemaiiil naslvad nispivaulvaninad
29AUSENRUANLIRNS N1TIATITINBaTIL UL ULANINAsLasHoaiuuullaNunmg
@desAIMURISEUUINTNAISY nsvinauegsUsendauessyuuliinnas
Transmission and distribution network calculations; load flow; load flow
control; symmetrical componants; symmetrical fault analysis and

unsymmetrical fault analysis; power systems stability; economic operation.

UfjuRn1sszuulndiaige 1(0-45-0)
Electrical Power Systems Laboratory

dsAunau wIalREUAIUAY: 15-114-302 M5 Tenszuulniihigs
Prerequisite or Corequisite: 15-114-302 Electrical Power Systems Analysis
UftRnmaaesnsszuulihiddluideiiaenedostuieniluio

15-114-201 szuuluinnmas wag 15-114-302 n93tAs19szuuUlninmgs
Laboratory exercises on electrical power systems corresponding to the
topics presented in 15-114-201 Electrical Power Systems and 15-114-302
Electrical Power Systems Analysis.
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15-114-304

15-114-305

szUURARIWHILUUNSZNY 3(45-0-90)
Distributed Generation Systems

FvUsAUnNDU: -

Prerequisite: -

wuzthnstudalifiuuunszas ssuunisndandsauliiiiluuaynisld
NAIUNAUNY Uraanasudmsunisuanlnihuuunseanseud alulagssuy
mdaliiuuunseans wansenudanadavesssuuliindenszaty wansgnu
sioussu nslavesidsladih amnundedie Mdsluihgands mstestuuay
adosnm wuzhszuulnindendes waluladnisdeudedniussuulih
nyaessuuinlaliihsuunsenelundiasugio AnufdRuasfinuigau
Introduction to distributed generation (DG); renewable and conventional
electricity generation systems; distributed energy resourses; DG technologies;
technical impact of DG on distribution systems; the impacts of voltage
profile, load flow, reliability, power loss, protection, and stability;
introduction to smart grids; technology for grid interconnection; economic

aspects of DG systems; hands-on practice and field studies.

n1seankUUTEUUIN 3(45-0-90)
Electrical Systems Design

Fy1UsAunau: -

Prerequisite: -

wannseankuuszuuliil defmunuaviinsgiu dsnisdneiaalnii
nseenuuvraLazsinagliin sl gunsaiuasieZesiloluii
nsAwIvan N15USUUTIRMIUTENaUMaIuaEN15e8NkULNITANUNSTMaTIULA
M3eENKUUINTHaEI LA ASadldlnii n1seenuUURsIEWeS MN919318N1S
an anetou waganowu seuulvandu MIAwIunssuadngems ssuvaef
yasmsRadaliin

Basic design concepts; codes and standards; power distribution schemes;
electrical wires and cables; raceways; electrical equipment and apparatus;
load calculation; power factor improvement and capacitor bank circuit
design; lighting and appliances circuit design; motor circuit design; load,
feeder, and main schedules; emergency power systems; short circuit

calculations; grounding systems for electrical installations.
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15-114-306

15-114-307

nssunuulniwaznsUszunusan 3(30-45-60)
Electrical Drawing Design and Cost Estimation

dsAunau wIalTEUAIUATY: 15-114-305 n1seaniuusyuuliih
Prerequisite or Corequisite: 15-114-305 Electrical Systems Design
nsSnsnuRnseszuUlgh MsUssinanssEuUliih nMsdeuwuuiingees
nswenTemyiaguargunsallui dyduansUSunadanuazsa nsdavinly
WUDIIAN ms{]’mmsx‘nuam(?i’jﬂiwulﬁ/\lﬁﬂﬁlﬂulﬂmmmmgmmiﬁmﬁgﬂmﬂvmﬁ
wazaszuiniemuaRUesnINUasnf vl

Management for electrical installation; estimation; as-built drawing; bill of
quantities (BOQ), and quotation; management the electrical installation
follow to electrical installation standards, and realize the importance of

electrical safety.

szuutlasiuuazaulasnnemelviiy 3(45-0-90)
Power System Protection and Electrical Safety

AyrUsAunau: 15-114-2015zuulniings

Prerequisite: 15-114-201 Electrical Power Systems
maﬂaqﬁmwﬂlﬂﬁwﬁwé’uﬁaﬂﬁﬂumwaﬁa nifoulaumderinuasiulsdnynyia
gunsaldasiunazszuunistesiu nslesiunseuaiiuwagnistosiunnuiianges
asau N3tesdu wuunans nmstesiuavaslasldtiaduuuszeznie nstlesiu
awddlagldlnasniiad nslesiu wewes mslestundeudaslniiuaz
wosrdalif nmstlesfuda gunsaltlestunuudiaidesiu Sunsauay
WnsNIsANUaDAREN gL ﬁm%’mwﬂw%mwﬁLLﬁxixUU"LWﬁﬁLLiaqa
auaenfemslndinluaniudivihe

Fundamental of protection practices; instrument transformer and
transducers; protection devices and protection systems; overcurrent and
earth fault protection; differential protection; transmission line protection by
distance relaying; transmission line protection by pilot relaying; motor
protection; transformer protection; transformer and generator protection;
bus zone protection; introduction to digital protection device. Electrical
hazards and safety measures for low-voltage and high voltage systems;

electrical safety in the workplaces.
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15-115-301

15-115-302

N13LMTEUAIUNFBUNITHNULAZERAIANEN 1(0-30-0)
Preparation for Internship and Cooperative Education

Fy1UsAunau: -

Prerequisite: -

NANAT WUIARLAZNTZUIUNITVDINISHNSIULAZENNANYY ATEUIUAITUEY
%}UGIE]UIUﬂ’Wiﬁﬁﬂiﬂ'm ﬂ’ﬂllﬂaaﬂﬁ‘aLLa3‘\]’358’1‘1.13551«!1‘14351’114171'1/7’10’114 mﬁama
NIRAILIYATNAIN kasdyweduius N1sWeusenukaznIiLaue

Principles, concepts and processes of internship and cooperative education;
job application process; safety and ethics in workplace; communication,
personality development and human relations; report writing and

presentation.

N13LRTEUTATIUIANTTUNAIULNAN 1(15-0-30)
Electrical Energy Engineering Pre-project

Fy1UsAunau: -

Prerequisite: -

ﬂ’ﬁ@@ﬂLL‘U‘ULLﬁ%ﬂ’]iéjﬂﬂ?ﬁiﬂix‘iﬂWTJVI’]Qaﬂ’JﬂiﬁiJWﬁuN’]u\LWﬁ’] ASLRYUT LY
INT N1INTIIALDNBUDNAITIYINT mmfjfuazﬁﬂmﬁﬁi’wL“ﬂuﬁw%’uﬁw
1A99°U NTUEUDTIBIUIYINT NTSBLLazUIaUDTITELATINY

Design and management of electrical energy engineering projects; technical
report writing; literature review and references; knowledge and skills needed
to perform a project; technical report presentation; preparation for project

proposal and presentation.
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15-115-303

15-115-403

Husznaunssulminiemudanssundeanulnii 3(15-60-60)
Electrical Energy Engineering Startup

Jy1UsAunau:

Prerequisite:

LLuzﬁ'lmiLﬂuﬁﬂizﬂaUﬂ’liLLazmia%’Nﬁﬁﬁﬁﬂmi mﬁmi’wﬂaﬂ’lawwqiﬁﬁ]
msanwaudululsvesasenis NMINWHUFIND NTETIWALILANTNAN
mi’.mLLNuLLazﬂaqﬁnﬁm’mmimam AISUTMITNITHER  S2UUTT N15ISHNULAY
RwRiunsdu mdeseianudes nsdanisnindaundayan
WAIRUYY NVIneLazdaUesdunegIna 93es55unegsie AnudRuay
AN

Introduction to entrepreneurship and new venture creation; business
opportunity analysis; project feasibility study; business plan; market survey
and research; market planning and strategies; production management;
accounting, financial planning and analysis; business risk analysis; intellectual
property management; investment funding sources; business laws and

regulations; business ethics; hands-on practice and field studies.

TAssudAnssanasulnin 3(15-90-30)
Electrical Energy Engineering Project

AvUsAunau: 15-115-302 N19te38ulATaulrmnssuna Ul
Prerequisite: 15-115-302 Electrical Energy Engineering Pre-project
TnAnwazdesrniunumutoauelassnuiidavililuivnswioulaseny
Fmnssundsnuliih udnage seldnmslimusnevesennsdiivine
TAseu wazn1shivelauaiugannssunsuseliulasenu dnAnwisoudeu
ﬁﬂamuaﬁmmgiaﬁ Wiensusziiiunag

Students’ proceeding of the assigned project as proposed in electrical
energy engineering pre-project course under the supervision of advisor and
suggestion from the committee; submission of the final project report and

presentation of the final work to the committee for evaluation.
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15-115-404

15-115-405

annafnen 6(640)

Cooperative Education

y109AURDU: 15-115-301 NSLHIHUAIUNTDNNITHNITULATANADANEA

Prerequisite: 15-115-301 Preparation for Internship and Cooperative
Education

mevilassouiifuiymimivanudseneuns Wleysannsanuduaginey

sy Wusseznatlddesndy 640 4lus vide 16 a1 nsdari

TenuasURanisinauatuanysel nsdiaue wavdseiiunanisuifaulag

ywinnugpIuRuguaIINanIuUsENeUNsalaze T TU N

Project-based learning resolution with co-op employers to integrate

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.

nsEnaumIeIaanssulnin 3(320)

Electrical Engineering Internship

AyrdeAunau: 15-115-301 NMSH3EUANUNTDUNITHNIULAZANAIAN Y

Prerequisite: 15-115-301 Preparation for Internship and Cooperative
Education

Anujiinulussdnsionvunioniady lnetinnusuasvinveinussendldlunis

yhau meldduuziwesmuaugualuaniulszneunsuazenaseiuinm

Hunanlaitfesndn 320 2lus vide 8 Uni nsdaviisenuaziuaznniiiaue

WlonsuszITiuNg

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.

12



15-115-406

RataNLAYNIAINTTUNAIUINAN 3(45-0-90)
Special Topics in Electrical Energy Engineering

yrUsAunau: -

Prerequisite: -
Anidntudeliindnulifnwluidefiavitadlaluagtuuenieanin
aeluvdnges Tnevhdeiidenfudeitninmaulauaslfiuamudugenan
019198UsEsmdnges dnAnwdesrsnuminfnuiuaziiaueidiefugana
NSANY

The course designed to give students an opportunity to pursue special
studies on current issues not covered in other courses; topics selection
depending upon students interest and consent of faculty members; progress

report and final presentation must be completed in one semester.
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A1399 N.4 AUAIANIIVBINATNSNSITEUSINaFUTNANET (Year Learning Outcomes: YLOs)
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15-111-202 | 2995bidh o o o
15-111-203 | YfURnseasinih [ J o [ [ o
15-111-204 | deyeaunassyuy o o o o
15-111-205 | 3énnseiindimnssy o o o
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WY 378391 5 3 3 3 3 3 5 8 3 g g
T T T T T T T T T T T
15-111-206 | UjjiRnsdidnnsedndimnssu [ o o ®
15-111207 | weluladmsdeans o o o o o
15-111-308 | Bénnseilndinas o o o
15-112-201 winsloTawarnsTanalui o o o o
15112202 | UjtRmain3esiieTauaznisiamslaii o o o o
15-112-303 | szuumunu o [ o o
15-113-201 winsdnsnalui 1 o o o
15113202 | UjtRmsiniesdnsnalui 1 o o o o
15-113-303 wSasdnsnalndh 2 (] o o
15113304 | UftRnsiedesdnsnalutin 2 o o o ®
15-113-305 mstuindoudieliiin o o o o
15-113-306 | szvufinifundanuli o o o o
15-114-201 | szuuluiiras o o o
15-114-302 MyiATERszuulinma o o o
15-114-303 | YfURn1sszuulniimas o o o o
15-114-304 syuuNanliinuuunszane o o o
15-114-305 | n1seenuuuszuulnii o o o o o o o
15-114-306 | madsusuulihuaznsusyanasnan o o o o o o o o o
15-114-307 syuulosiunazaulasaienisluii o o o o o o o o
15-115-301 ;:::ﬁaumwmﬁaummm’muasa‘mm ° ° ° ° ° °
15-115-302 MImssalATIAMmINTTUNS Ul o o o o o
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WY 378391 5 3 3 3 3 3 5 8 3 g §
T T T T T T T T T T T
15-115-303 3?3:3{;&1:@1%%1qmmmﬂiiu ° P P PY Y Y ° ° P
15-115-403 | 1Assnudennssuna sl o o o o o o o o o
15-115-404 | @niadne ® ® ® ® o o o o [ [ o
15-115-405 nsEnUMImnssuini o o o o o o o
15-115-406 WidefilAundmnssunasnuluii o () () [ ] )
NENIPITWRINNIANTTY

15-113-307 | M9590NLUUTEUUNANIUNALINY o o o o o o
15-113-308 | n3mdansesuavanillniides o o o o o o
15-113-309 :V;Zﬁ:iz;w;aaiWﬂwmawamuLmewmaLLa ° ° ° ° ° °
15-113-310 | M30ySNuLALNISIANISWE Y o o o [ [ J o o
15-113-311 | LATugAANSLAYNISIIUNUGINANA T o o [ [ J [ J o o
15-113-312 | gliasaumdeansuazuinnssuiiedenssy ° ° ° ° ° °

P19k
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AMANUIN Y

aUsguiisulaseairmdngns
nangnsIAINTsUAIEnsUNGA arv3vianssulidin (dngasuiuuse w.a. 2563)

waznangasIrINssuAansUMdin arv13vndanssului (ndngasusuuse w.a. 2568)

AUNAUINNINTFIUNENGATTLAUUTYYIAT W.A. 2565

naTitum | inasitui | sdngasiaansn | udngasiaansau
294 #U.97. [WMTFUAMAW | AanTUNdIn AEnTUnIN
a4 a (72 Wiy n13AneN #1913 #1013
NUINTYV/NENIV - Q oa -
: fin) Arnssuarans | Aaanssulnia Arnssulnin
(TABEE) (nengasuiuge | (angnsuiudse
W.A. 2563) W.Fl. 2568)

1. vanadvdnuiialy 31 31

(aduusuuse w.a. 2563)

1.1 NguAvIAMnINTIng fau 7

1.2 naunaudlosd UsyvisUlne 6

13 ngsiAviawinagnnsioans 12

1.4 nguaneneaniwazinelulad 6

wuan3mAnyInaly 24 laidfosndn 24 - 24

(aduuiuuse w.A. 2568)
2. MUNIVUANIY 72 103 115

(vangnsuTuuge w.A. 2563)

2.1 %mwwzﬁugm 33

2.2 I UanIzau 70

NUINIYNANE

(vangnsuFuuge w.e. 2568)

2.1 ngadvfiugidnin lsitdosndn 30 32

2.2 U ANTIAY Livesnin 45 74

2.3 NFUIPINANNITIMINTTU 9
3. MNP URDNLHT 6 6 6
Iuaunieinswlidesndn lideundn | idesndn 140 145

120 120

IUUMEAIANNINIYURNIEARDANENEAT

a va

UUR 30 viaefin
($ovaz 29)
nqug 73 wilein
(Jovaz 71)

UfUR 23 waein
(Sovaz 22)
Qg 83 vaein
($ovaz 78)

IMUIUTNUNNIAIYNANIZAADANANGAT

a va

Usue 1,735
Hala
(Sowvaz 61)
nqug 1,095
Halaq
(3ouas 39)

VTR 1,360 HTug
($owaz 52)
nqu 1,245 42lug
(Sowaz 48)
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AARWIN A
maTeuiisulasaiavangnsdaanssuaansiuga ervr3vdanssulnil angasuiuuse w.e. 2563)
fiu nangnsIAInssuAmansingia arv3vdanssuluin (dngasusuuse w.a. 2568)

1. 1A598319nang N

nangasIrINssuAansUMAn aru13vdaanssuliin nangnsIAINssaAansiudn arv13vdaanssulia
(nangnsuTuUTe w.e. 2563) (nangnsuTuUse w.e. 2568)

IUUNUIBAATIUARBANANEAT 140 | wdagfin | SUIUNEIATINARANANENT 145 | wuqenn

1. vanadwdnwnaly 31 wieRn | 1. vanadndnunaly 24 | wiqeia
1.1 nguivaunnaing dgv 7 e
1.2 nunaudlosd UssvsUlng 6 wein
13 nauinnwinagnisieans 12 yenn
1.4 nguineneaniwazinelulad 6 Velanl)

2. AUINIYUINIY 103 | vl | 2. NUIRITUANIE 115 | wiqein
2.1 I nameiiugu 33 i 2.1 ngpfienfiugiuindn 32 negin
2.2 Jynanizenu 70 i 2.2 nguiv@ndsdu 74 igin

2.3 nauinAnaennaIAINg sy 9 EER

3. NUINIYUADNLES 6 wilgin | 3. vuaadvaeniEs 6 wiagin
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2. S1YAVINUINIBIRNL

Engineering Drawing

Engineering Drawing

nangasdAnssuaansUndin arvndvidenssuliin nangasiAnsuAansUndin a1n3videnssulidn asUmsiwasuuvag
(néngnsuTuuse w.e. 2563) (néiingnsuTuuse w.e. 2568)
2. MUIIAIYPNANE 103 | wiefin | 2. wuIRIvane 115 wienn
2.1 f‘ammwwzﬁugm 2.1 na:u'“amﬁugwu%m%w
2.1.1 nguAmiugIumeadnamansuasinetmans Fitugrunedineaniuayineieans
02-211-002  |Afiaeans 1 3(3-0-6) 00-001-002 | AdlaAnans 1 3(45-0-90) UFusieivn/JTulse
Mathematics | Mathematics | Ae5UIE T8I
02-211-003  |Afinenans 2 3(3-0-6) 00-001-003 | AglaFans 2 3(45-0-90) USusieivn/duuse
Mathematics II Mathematics || A8 U8
02-211-004  |AdinAans 3 3(3-0-6) | 00-001-004 |AdinFans 3 3(45-0-90) USusvieiv /vl
Mathematics Ill Mathematics I Ae5UIE TN
02-221-001  |iAfiitugiu 3(3-0-6) 00-003-003 | nilitugu 3(30-45-60) | USusvieiy/USuuse
Fundamentals of Chemistry Fundamental Chemistry ANOUITIEIU
02-221-002 Uﬁﬁamimﬁﬁyugm 1(0-3-0) YNENTIEIW
Fundamentals of Chemistry Laboratory
02-231-003  |W@nd 1 3(3-0-6) 00-002-001 | Wand 1 3(45-0-90) USusieivn/duuse
Physics | Physics | ANOTUITIEIU
02-231-004  |UfuRMsENd 1 1(0-3-0) 00-002-002 | UuRmsWEnd 1 1(0-45-0) USusieivn/duuse
Physics Laboratory | Physics Laboratory | ANOTUITIEIU
02-231-005  |W&nd 2 3(3-0-6) 00-002-003 | Wand 2 3(45-0-90) Yusialv/ vl
Physics Il Physics Il ANOTUITIEIU
02-231-006  |UfURMsENE 2 1(0-3-0) 00-002-004 | UjuRns@Nd 2 1(0-45-0) UFusieivn/JTuuse
Physics Laboratory I Physics Laboratory |l ANOBUTIEIU
2.1.2 nzju'“mqﬁugqumﬁmnﬁu Feitugrumadmngsy
04-000-101  |L@eukUUIAINTTU 3(2-3-9) 00-020-001 | WeuhuuIAINTIY 3(30-45-60) YSusirain
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nangasIANTsuAansUNTn a1vn3vdrnssulnii nangnsIANTIUAENTUNTIA a1 3v1dranssalni syUn1sAsuuUa
(ningmsuFuuse w.e. 2563) (nangasuFuuse w.A. 2568)

04-000-102 | Jan3FIngsy 3(3-0-6) 00-020-002 | JaR3NTs 3(45-0-90) YSusiainn
Engineering Materials Engineering Materials

04-000-103  |nafnansImNgsy 3(3-0-6) 00-020-003 | NAFANSIAINTIU 3(45-0-90) Ususieian
Engineering Mechanics Engineering Mechanics

04-000-104  |n1slusunsuAeUiADS 3(2-3-4) 00-020-004 | mslusunsumaNimes 3(30-45-60) Ususiaian
Computer Programming Computer Programming

2.2 FBaWIzAIU
2.2.1 nguANITIAUMIAINTTY 2.2 nguIvIINTeAU

15-111-101  |awmwiwdnlvii 3(3-0-6) 15-111-101 | awuusdwanloiil 3(45-0-90) ladwasuudas
Electromagnetic Fields Electromagnetic Fields

15-111-202  |2sasluih 3(3-0-6) 15-111-202 | 2sasbii 3(45-0-90) LiAsuuuag
Electric Circuits Electric Circuits

15-111-203  [UfuAn1s9asindi 1(0-3-0) 15-111-203 | UfjuRnsasasiih 1(0-45-0) Liwdsuuas
Electric Circuits Laboratory Electric Circuits Laboratory

15-111-204 | dysynaunasssuy 3(45-0-90) e alul
Signal and System

15-111-204  |BiéAnsefinddrminssu 3(3-0-6) 15-111-205 | BLdnnsedndirinssy 3(45-0-90) YFusiaion
Engineering Electronics Engineering Electronics

15-111-205  [UfuAnsBianmseiindieanssu 1(0-3-0) 15-111-206 | UjjiRnsBidnnsedndimnssy 1(0-45-0) USuseian
Engineering Electronics Laboratory Engineering Electronics Laboratory

15111207 | waluladmsdeans 3(45-0-90) sedvnUaluml
Communication Technology

15-111-306  |Biannsedndmas 3(3-0-6) 15-111-308 | Biénvsedndids 3(45-0-90) Ususaian

Power Electronics Power Electronics
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nangasIANTsuAansUNTn a1vn3vdrnssulnii nangnsIANTIUAENTUNTIA a1 3v1dranssalni syUn1sAsuuUa
(ningmsuFuuse w.e. 2563) (nangasuFuuse w.A. 2568)
15-112-201  [wn3esdleintaznisinmsli 3(3-0-6) 15-112-201 | wsesileianaznisinmslui 3(45-0-90) laiwdsuuas
Electrical Instruments and Measurements Electrical Instruments and Measurements
15-112-202  [UftRmaedesioTauaznisiamalii 1(0-3-0) 15-112-202 | UfRmsindesiiotauazmsinmaluiih 1(0-45-0) laiwasuudas
Electrical Instruments and Measurements Electrical Instruments and Measurements
Laboratory Laboratory
15-112-303  |S2UUMIUAL 3(3-0-6) 15-112-203 | SEUUAIUAN 3(45-0-90) YFusirainn
Control Systems Control Systems
15-113-201  |infeadnsnaluii 1 3(3-0-6) 15-113-201 | wedesdnsnaluit 1 3(45-0-90) Uuugernedung
Electrical Machines | Electrical Machines | 87997
15-113-202  |UfoRnsiedesdnsnalyiin 1 1(0-3-0) 15-113-202 | UjjiRnsinsesdnsnaludi 1 1(0-45-0) USudsareduy
Electrical Machines Laboratory | Electrical Machines Laboratory | 87997
15-113-303  |w3esdnsnalwil 2 3(3-0-6) 15-113-303 | iadesdnsnalwii 2 3(45-0-90) LiAsuuuag
Electrical Machines |l Electrical Machines |l
15-113-304  [UftRmaedesdnanalui 2 1(0-3-0) 15-113-300 | UftRmsiedesdnsnaluiii 2 1(0-45-0) PRI EIRIES
Electrical Machines Laboratory |I Electrical Machines Laboratory I
15-113-305 | nnstudenusslviii 3(45-0-90) ey Ualml
Electric Drives
15-113-306 | szuufinifundanulii 3(45-0-90) ERTRLRIVIISERY
Energy Storage System
15-113-305  |mseuinuuarnmsinnisndsnu 3(3-0-6) 15-113-310 | n1sousn¥uagn1sIaNITWsY 3(15-60-60) Uusiiaiv/dne
Energy Conservation and Management Energy Conservation and Management 3183°mmag'ﬂ§ju3°m
HoNyNIIANTIY
15-113-306 | WASUNALNY 3(3-0-6) HNLENTIEIN

Renewable Energy
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nangasIANTsuAansUNTn a1vn3vdrnssulnii nangnsIANTIUAENTUNTIA a1 3v1dranssalni syUn1sAsuuUa
(ningmsuFuuse w.e. 2563) (nangasuFuuse w.A. 2568)
15-114-301  [szuulnirings 3(3-0-6) 15-114-201 | szuulwihnnga 3(45-0-90) Yusiaiv/dsuus
Electrical Power Systems Electrical Power Systems AaBUNETI8IN
15-114-302  [UfuAnsszuulviiinga 1(0-3-0) 15-114-303 | UjjuRnsszuulndiniga 1(0-45-0) YSusiaiv/diuuss
Electrical Power Systems Laboratory Electrical Power Systems Laboratory A195UNY IV
15-114-303  |n1seenuuuszuulni 3(3-0-6) 15-114-305 | nseenuuusyuulviii 3(45-0-90) USusitaion
Electrical Systems Design Electrical Systems Design
15-114-404  |Audasasienlvidi 3(3-0-6) 15-114-307 | szvudesiunazmudasaionigliii 15-114-307 | Wasudedw/uiusia
Electrical Safety Power System Protection and Electrical Safety ?%W/Uiuuﬂgﬂﬁﬁaﬁma
9183%
15-115-301  [msim3suaunsonnIsinauaz aniafne 1(0-2-1) 15-115-301 | AMSRSEUANUNSRUASENMULaYERA AN 1(0-30-0) Tiasuudas
Preparation for Internship and Cooperative Preparation for Internship and Cooperative
Education Education
15-115-302  |Uszaunisaln1syieumadnndn 2(240) pndNIIAYN
Professional Work Experience
15-115-303  [maw3salassnuienssuwasauli 1(1-0-2) 15-115-302 | mumssslassnudmnssundsanulii 1(15-0-30) USusiaian
Electrical Energy Engineering Pre-Project Electrical Energy Engineering Pre-project
15-115-303  |{uszneumsiulminmednudemnssamasnulii 3(15-60-60) Uusiiaiv/dne
Electrical Energy Engineering Startup eANNINGLITITAY
15-115-404  [lassedemngsundsnulni 3(1-6-2) 15-115-403 | lassdemnssunasauludi 3(15-90-30) Ususiaian
Electrical Energy Engineering Project Electrical Energy Engineering Project
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nangasIANTsuAansUNTn a1vn3vdrnssulnii nangnsIANTIUAENTUNTIA a1 3v1dranssalni syUn1sAsuuUa
(ningmsuFuuse w.e. 2563) (nangasuFuuse w.A. 2568)
WAUNNSISBUN 1 dunarnen WAUNNSISEUN 1 dufafnen
15-115-405  |anfiafnw 6(640) 15-115-404 | anfafinw 6(640) USusiraien
Cooperative Education Cooperative Education
wunsEeudt 2 msiineu wnunsEeudi 2 msiinau
15-115-406  |misHnaumaiennssului 3(320) 15-115-405 | nsRnaunsiennssulvish 3(320) Ususiiain
Electrical Engineering Internship Electrical Engineering Internship
15-115-407  |WdefiiAwmsimnssunasaulin Special 3(3-0-6) 15-115-406 | Wdefireniadmnssunasauliii 3(45-0-90) YFusieivn
Topics in Electrical Energy Engineering Special Topics in Electrical Energy Engineering
15-114-302 | msiwnsgsiszuulniingas 3(45-0-90) e Unlml
Electrical Power Systems Analysis
15-114-306 | Madsunuulniiaznisussanusia 3(30-45-60) swivnUaluml
Electrical Drawing Design and Cost Estimation
2.2.2 N§UATUFRANIAAINTTY 2.4 nguvAIwEen
15-113-307  |fUsznoumsulminiwinidmnssumdsnulih 3(1-4-4) USusvieivvéne
Electrical Energy Engineering Startup eAnNINgLIvITeAU
Tuga 1 Fanssunisndanasaulnia
15-113-308  |szuumdnlwiuunszany 3(1-4-4) 15-114-304 | szuuwdalviuwuunszane 3(45-0-90) USuseen/dne
Distributed Generation Systems Distributed Generation Systems ﬁﬁ‘zﬂmmjﬁ‘lﬂﬁ'ﬂﬁu
15-113-309  [wmaluladnmswaamdalnimendanunaunu 3(1-4-4) gnanNTIEATN
Electricity Generation Technologies with
Renewable Energy
15-113-310  [weluladmstnifundsaulaiii 3(1-4-4) gAENIIANN

Electrical Energy Storage Technologies
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nangasIANTsuAansUNTn a1vn3vdrnssulnii nangnsIANTIUAENTUNTIA a1 3v1dranssalni syUn1sAsuuUa
(ningmsuFuuse w.e. 2563) (nangasuFuuse w.A. 2568)

15-113-311  |msweuledlassieszuulniuasiasotne 3(1-4-4) gnENTIEIm
dansey
Electric Network Interface and Smart Grid

15-113-312  [weluladmswanlnimennuiouainduivsed 3(1-4-4) ynNENTIwYN
o19ndvlinsanied
Concentrating Solar Thermal Power
Technology

15-113-313  |N1999NLUUIEUUNANIUNALNUY 3(1-4-4) 15-113-307 | N1900NUUUIZUUNAINIUNALNY 3(15-60-60) YFusieivn
Renewable Energy System Design Renewable Energy System Design

Taga 2 NM59UINBUATNITIANTITNENY

15-113-314 [ msuimsdanisnasnulusiasiaglsenu 3(1-4-4) HNLEANTIEIY
Energy Management in Building and Industry

15-113-315  [msdanswasnuluniainensnssy 3(1-4-4) HNLENTEIY
Energy Management in Agricultural Sectors

15-113-316 | ndwukazAuwindon 3(1-4-4) gALENIIEI
Energy and Environment

15-113-317 | 8UUUTMTIANITNAIU 3(1-4-4) gALENIIEIN
Energy Management System

15-113-318  |wansznudauindouuaznismeiivey 3(1-4-4) yNLENIIIY
Environmental Impact and Carbon Trading

15-113-319 | msianndsnuetedby 3(1-4-4) yNLENIIIY

Sustainable Energy Development
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nangasIANTsuAansUNTn a1vn3vdrnssulnii nangnsIANTIUAENTUNTIA a1 3v1dranssalni agunsiuasuulas
(ningmsuFuuse w.e. 2563) (nangasuFuuse w.A. 2568)

Tuga 3 gInandeanu

15-113-320  |A15USMSIASINISAIUNAINULAENNSUSEEUNS 3(1-4-4) gALdNTIIU
LATUENa
Energy Project Management and Economic

Appraisals

15-113-321  [1ASUAIARSMAZNITINLAUTIAANE T 3(1-4-4) | 15-113-311 WATHANAN AN TINUGININENY 3(15-60-60) UFusiein
Economics and Energy Business Planning Economics and Energy Business Planning

15113322 |msdndulaneldmnudssdmiunsasmu 3(1-4-4) gnLENTI83YN
AUNEGI
Decision Making under Risk for Energy
Investment

15-113-323 ﬂaEmﬁmi“u%miWﬁﬂmuLLamNLquﬂama 3(1-4-4) gALENIIEI
Strategic Energy Management and Policy
Planning

15-113-324  [LUUT180UATYEANERSNEILLAZNTIATIEN 3(1-4-4) andNTIEIN
uleung

Energy Economic Modeling and Policy Analysis

15-113-308 | n3ndaasuruavaaiilniides 3(15-60-60) 183Ul

Smart Grid and Substation Automation

15-113-309 | nswanmasivimiesndsnuiasefinduay 3(15-60-60) ey nUalvd
NAWIUAY

Solar and Wind Power Generation

120




nangasIANTsuAansUNTn a1vn3vdrnssulnii
(ningmsuFuuse w.e. 2563)

nangnsIANTIUAENTUNTIA a1 3v1dranssalni
(nangasuFuuse w.A. 2568)

agunsasunlas

15-113-312 | ilansaumamansuazuinnssuitalfinssun
v
Geoinformatics and Innovation for Electrical

Engineering

3(15-60-60)

e nUnlv

3. RUINIVUFBNLES 6 wihein

3. MUINIVNFDNET 6

WUBAR

o = a = a @V va IR ' ' a I a A a
dn@nwudenfnuisigdnianlaonlitesnii 6 miein lneidusednidaaeuly
sEAuUSaRs U INeTds nalulagsivuserariity vseantuaaudnwau

o = a = a &V val IR ' ' a I a A a
dnAnvidendnunseivlenlasnlddesnia 6 wisein lneduseinilegeuly
sEAuUSaes U INeTds  walulagsivusradiity vieantugaufnwiau
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AAKUIN
AsaSeuiisudssginsfnuuasinguisasAvameangns
nangnsIAINTIUAIEATUMTR arv13vdainssulnin (MdngasuTuuse w.e. 2563) fiu
nangnsIAINTsuAEnsUMdia arv13vdanssuliin (wdngasuTuuse w.e. 2568)

NANGATIANTIUAEATU NN
a1913913rn U WA
(nangnsuTuUTe w.e. 2563)

NANGATIANTTUAEATU NN
d1913913An Ul
(nangnsuTuUgs w.A. 2568)

USuegyn
wanTudintinUTRTTIA A IEsnTD

mesnudenssulnih uinnssundseulnga 78

ATIVIUTTANVTIN Uazilpusuiinseunadam

USwgynsfnevaanengns

derdnvadinidamiamannsovnaiy
Annsaulifi ndsendlatih Hadunguiiuas
VinweUHUR AAMETIN ITUTTTULALITIOITIM
AN

= ‘:4

. fassenussas Aasssudufan uagiimuadiifse
ITnnazdanusuRntaURdIAL
2. dmnu3 Adeagnsduimnssuliih
wissnlalih Hadumguiuasinue U6
3. finnulillussdenuiussmaluladfidany
Wasuwlas aeuianssuuaziuniinseu
Aennssulnin waseuluii
4. Sangweduriug wazanunsasamanuiugdu i
yAaniia finenan anunsevihenadudiu uagdianie
Al
5. finwennsdeans nsldnwsmalsene uay
mstinaluladansaunandrnssulnih

nFaulnin loegrafiusea@nsan

TQUszaeAvamAaNgns
1

TQUszaeAvRmAaNgns
1. fmnwd mnudeimgluavin wagumgud
vinwrUFOR wagiiteliannsausznouindn
FFINTIUAIVAL FIUNTBUANAINNTOIUNTS
UsznaudvTniaanssy awirnssulain 1a
DN

2. innuauls T3 Tussdmuuazimaluladi
Wasuulas @nsaaseuinnssuLaz iy
wialuladlumi 9 Tuswiemnssulauaznasanu
T Aifluszansannwasidoulesfuniswmu
dap

3. {Ifnwesunisdoans waznnsle
neinslseina leegagndes ey
Usznaununslawmaluladansaunalunisaum
Toya mMuwnudenssulii ndsnulnia

4. fl3usssu a5301Ussas Sendeudte Fodnd
930 vunsiuifios fanusuiinvoudedndn
Lazdeny

5. hansmiugdulse

o

IS 1< ¥
AU URUN

1 P a

1UUTLANTAIN Lhay
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v a

AIANUIN 3
M1919EUTIEU1RM I SURAYaURANgNT HANgATIAINTINAIENTUMTN a1v13vdaansulniln . (dngasusuuse w.a. 2563) fu
nangnsIAINTIuAIEnsTUMTn arv3vdanssuliin (wdngasuTuuse w.e. 2568)

wangasirnssuransUudia a1v13vdanssaluii

(nédngnsuTuUse w.A. 2563)

nangasdAnssuAmansindin arnvndanssulnin

(nédngnsuTuuse w.e. 2568)

v o - ana/ - o ad v o o - ana/ - o ad v
LA RSP, AA/a1 v Iv/ANIU daduiiau sy AA/a1YIv/ANIU dandudiau
1 |weudasunsal Elﬁéf]a D.Eng. (Interdisciplinary University of the Ryukyus, weUdrsunsal aﬁéqa D.Eng. (Interdisciplinary University of the Ryukyus,
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