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03601232 NM500NLUUNITAINARALATING 3(3-0-6)
(Digital Circuits and Logic Design)

03601241 auuimanlwiuasaau 3(3-0-6)
(Electromagnetic Fields and Waves)

03601251" iA3esdnanaliii 3(3-0-6)
(Electrical Machines)

03601252" UjitiRn1siadesdnsnalliin 1(0-3-2)
(Electrical Machines Laboratory)

03601271 " msujjuRaumiddmnssuliv 1(0-3-2)
(Practice in Electrical Engineering)

03601311 dygumarszuy 3(3-0-6)
(Signals and Systems)

03601331 UjjUiin1sBianwseiingd 1(0-3-2)
(Electronics Laboratory)

03601332 lulAsmeulvnsaians 3(3-0-6)
(Microcontroller)

03601353 n1seaniuuszuuliii 3(3-0-6)
(Electrical System Design)

03601354 NSHAR @1 wazdiminanidaluviy 3(3-0-6)
(Electrical Power Generation, Transmission and Distribution)

03601355 3rnTsulnil1usegs 3(3-0-6)
(High-Voltage Engineering)

03601361 \A3asilatnuasnsinnidluii 3(3-0-6)
(Electrical Instruments and Measurements)

03601362 5EUUATUANITLU 3(3-0-6)
(Linear Control Systems)

03601371 NSIA3EUAINUNS BUADURNIY 1(0-3-2)
(Internship Preparation)

03601459 Anuvasnnun1aimngsulni 3(3-0-6)
(Safety in Electrical Engineering)

03601473 Bidnnsadindinds 3(3-0-6)

(Power Electronics)

* sedvnlalval
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03601477 & anuvusunazmsfnuwa Y 3(3-0-6)

(Renewable Energy and Energy Storage)

03601495 TAsauirnssulni | 2(0-6-3)
(Electrical Engineering Project 1)

03601497 &N 1
(Seminar)

03601499 TaseaudAngsulne I 2(0-6-3)
(Electrical Engineering Project II)

2. N4UIYNANNINIAINTIY Laitiesndn 11

03600490 @nAANE 6

(Co-operative Education)

03601314 n15Ussanadeyaneaa 3(3-0-6)
(Digital Signal Processing)

03601315 UfjiRnsuszaadygmunaiva 1(0-3-2)
(Digital Signal Processing Laboratory)

03601321 “ndnn1sdoans 3(3-0-6)
(Principles of Communications)

03601323 ﬂg‘jﬂ’ﬁmﬂwﬂﬁ"aaﬁ 1(0-3-2)
(Communication Laboratory)

03601333 UjtAnslulaspaulysaians 1(0-3-2)
(Microcontroller Laboratory)

03601334 1asuarseuudanviseiing I 3(3-0-6)
(Electronic Circuits and Systems II)

03601335 ﬂﬁﬁ'&mﬁgénmaﬁné%u@a 1(0-3-2)
(Advanced Electronics Laboratory)

03601351 rispadnsnalvitiiugs 3(3-0-6)
(Advanced Electrical Machines)

03601352° ﬂ@ﬁ’ﬁmiLﬂ%aﬁnﬁﬂamﬂﬁuq& 1(0-3-2)
(Advanced Electrical Machines Laboratory)

03601356 N5 sudpdainedn3oy 3(3-0-6)

(Smart Lighting Engineering)

WUBNA

* e nalv

** grgduuiule
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03601357 " szuulniiias 3(3-0-6)
(Electrical Power System)

03601358 UfjiRnsimnssulniliuiags 1(0-3-2)
(High-Voltage Engineering Laboratory)

03601363 UUANSN1SAIUANLAZNNTIA 1(0-3-2)
(Control and Measurement Laboratory)

03601364 sxUUEAlULANIAAIUNTTY 3(3-0-6)
(Industrial Automation Systems)

03601365 Ufufin1sszuusaluliinisgaamnssy 1(0-3-2)
(Industrial Automation Systems Laboratory)

03601421 sxuvdeasiuanelviiuagszuundinusaaios 3(3-0-6)
(Power Line Communication and Smart Energy Systems)

03601431 ﬁugwumi‘ffmﬂﬁauuama%uﬁuaa 3(3-0-6)
(Fundamentals of Bearingless Motor Drives)

03601433 Bidnnsatindgnamnssuuazn1saIuANealuda  3(3-0-6)
(Industrial Electronics and Automation)

03601434 nswaunsruudidnnseindlasldrouiunasdny  3(3-0-6)
(Computer Aided Electronic System Development)

03601435" nsaenwuuLaiaadinsnalwi 3(3-0-6)
(Electrical Machine Design)

03601436 szuvangesalnmelni 3(3-0-6)
(Electric Railway Traction Systems)

03601441 nsaderdsuayszuuriawuulsany 3(3-0-6)
(Wireless Power Transfer and Charging Systems)

03601451 Ananiadoldiessuvasssuuids 3(3-0-6)
(Basic Power System Reliability)

03601452 Tssdnslwvninga 3(3-0-6)
(Electric Power Plants)

03601454 UjuRnsszuulnvings 1(0-3-2)
(Electrical Power System Laboratory)

03601456" nstaaiuszuulwiias 3(3-0-6)

(Power System Protection)

* g3 Unlvil

* 1e3Uiulse

37



03601461 N15AIUANNTEUIUNIS 3(3-0-6)
(Process Control)

03601462 \wulwasanaImnIsy 3(3-0-6)
(Industrial Sensors)

03601463 MsmumuAIaddnsnauas 3(3-0-6)
NIEUIUNINILABURUADS
(Computer Control of Machines and Processes)

03601466 MyUssenaldssuurususdmiunanugnses  3(3-0-6)
(Applications of Robotic Systems for Smart Energy)

03601471 " msiiasginazmsUszandldindosdnanaliih - 3(3-0-6)
(Analysis and Applications of Electrical Machines)

03601472 mstuindouselviii 3(3-0-6)
(Electric Drives)

03601474 UfjuRnsdianvsetindmds 1(0-3-2)
(Power Electronics Laboratory)

03601475 Bidnmsedndididmiuniseydntndanu 3(3-0-6)
(Power Electronics for Energy Conservation)

03601476 3zUUNARLUAIT ML 3(3-0-6)
(Distributed Generation Systems)

03601478 N150USNYLAZNITIANITNANIY 3(3-0-6)
(Energy Conservation and Management)

03601479 szuveuguslu 3(3-0-6)
(Electric Vehicle Systems)

03601496 3puavnzmaimnssulvin 3(3-0-6)

(Selected Topics in Electrical Engineering)

03601498 Ugymiiiey 1-3
(Special Problems)
(3) wunIvNaaNLES Laitfosndn 6
(4) nsHneu laitiosnin 240

(anIUTANNNSIUlATINSANNIFANWN)

e lihalo)

ETe ] FIR
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3.4 arwduiusfunangnssuilUnaeulunnz/nadviduvesdandu
3.4.1 muedv/nguivn/medvlundngns filnaoulag ARIZ/NAAYY/MANgATY
01403114 UfdRnsndnyaniiialy
(Laboratory in Fundamentals of General Chemistry)
01403117 wﬁmgamﬁ%lﬂ
(Fundamentals of General Chemistry)
01420111  WAndvilY |
(General Physics 1)
01420113  U{URMSWANS |
(Laboratory in Physics 1)
03600490 AnA9ANY
(Co-operative Education)
03602211  Jammansdmiuviamng
(Materials Science for Engineers)
03603101 nslusunsumenfiameiitesu
(Introduction to Computer Programming)
03604111 NSIWHULUUNIIAINTTY
(Engineering Drawing)
03604223  wdniugiumanamanidemnssy
(Basic Principles of Engineering Mechanics)
03604243 HugiugmvnadIans
waznsarewmaNsaudmsuIAnTIule
(Introduction to Thermodynamics
and Heat Transfer for Electrical Engineering)
03604281 nsEnulswIU
(Workshop Practice)
03651116 ALIAANERTAIMSUIAINTTY |
(Mathematics for Engineering 1)
03651117 AEIAAERIAIMSUIMINTIY Il
(Mathematics for Engineering 1)

3.4.2 mndv/nguiv/seivilunangns Ilaseuly Anz/nalvmangnsau
03601101 Jmmnssudidnuselindgnamnssuilodiuy

(Introduction to Industrial Electronics Engineering)
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03601102

03601201

03601202

03601206

03601207

03601208

03601304

mnssulwihgeamnssu oy

(Introduction to Industrial Electrical Engineering)
Senssulidosdu

(Introduction to Electrical Engineering)
Ufuinisiemnssuluiy

(Electrical Engineering Laboratory)
UfURn1s3mnssudidnnsetind

qmmwnﬁmﬁaaﬁu

(Introduction to Industrial Electronics Engineering Laboratory)
UiuRmsimnssliingnamnssdasdu

(Introduction to Industrial Electrical Engineering Laboratory)
SEUUSALULALUNITHER

(Automation System in Manufacturing)
UjuAnssruudaluddlunisndn

(Automation System in Manufacturing Laboratory)

a0



3.5 A185u185183U

03601211**

03601212

03601213

3.5.1 sw?nmﬁLﬂusﬁa%wawﬁngm

N153LATIEA99T LN | 3(3-0-6)
(Electric Circuit Analysis 1)

WHRHY LLu’Jﬁmﬁ‘ug’luuazmjm 29AU5ENBUIS N1INQBHUNAT TLATIZRLUA
waziy Arauduvlni errumieadlnih uazarmnuglh 2essusiumis
wazdes dyaugUlad wunmwwawesd seastwihnszuaady mastiih ssuvaua

Definitions. Basic concept and units. Circuit elements. Circuit theorems.
Node and mesh analysis. Resistance, inductance and capacitance. First and
second order circuits. Sinusoidal signal. Phasor diagram. Alternating current

circuits. Electric power. Three-phase systems.

NsIATIEIeRs i Il 3(3-0-6)
(Electric Circuit Analysis II)
JefifausouLnneu: 03601211

AuE L dstaunazn1TIaIeRluszuIulea Heandur99sine nansuauoaLds
A nsudasanansuaznisUszgndldlun1siinseiinns Sleuuuduagnisaina
2935 2993uUUIINsdensan ufouad 24aslasetnonuuas ey

Complex frequency and s-plane analysis. Network function. Frequency
response. Laplace transformation and its application to circuit analysis. Resonance

and scaling circuits. Coupled circuits. Transformer. Two-port networks.

UfjuRn329a3lvivn 1(0-3-2)

(Electric Circuit Laboratory)

Sfideaunnnen: 03601211
JigRnmsifrtudesiidouludninsiinseiesiil 1 03601211)
Laboratory experiments on topics covered in Electric Circuit Analysis |

(03601211).

MR RUEXRITHUTER
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03601214**

03601215**

aginmansimnssulii 3(3-0-6)
(Electrical Engineering Mathematics)

LvEng sruvaumsuaznsLUandadu LnnesuazaUd HARADALNTSLT LAY
Tneauming nswlasanlatguaznsuuaeniu Nal,aaaﬁlfluaqﬂimﬁwé’d FEUUAUNTT
deeyiudiaudunadhiadu aunsieyiusaing nsUsEYNAaNN1IEIRURUGAY
Jgymmaiaingsy msﬂisqnﬁﬂﬂu}mmwwrﬁhmm51'71'egm=mﬁmﬂisu1w% n391889
Egordursuuniuiaudlalammaimnssuegnadussuy

Matrices. Systems of linear equations and linear transformation. Vector and
space. Solution of linear equations by matrices. Laplace transforms and inverse
transforms. Power series solutions. System of linear and nonlinear differential
equations. Ordinary differential equations. Applications of differential equations
for engineering problems. Applications of optimization problems in electrical

engineering. Software simulation using MATLAB for engineering problem solving.

anuanduuszanddmsuiaansivih 3(3-0-6)
(Applied Probability for Electrical Engineers)
Fynfigpadsunnneu: 03651117

rniesfunuusiasuuiideuly aududassnaid fudsduuuulil
ol aiaruuUsailes feidunsuanuauazaImLIiY ns U sUU U g
Fudguaznatesa nsmanane lusuduasileddudnuuzians nuewraTIunn
Tvie) HasINVIRINYTEHY A5USELUIUATINITIHLABT WUV ALAL UL N1INAFDY
anufgrudsaia msdummdeiolfidosiu

Joint and conditional probability. Statistical independence. Discrete and
continuous random variables. Distribution and density functions. Operations on
one and multiple random variables. Expectation, moments and characteristic
functions. Law of large numbers. Sum of random variables. Point and interval

parameter estimation. Statistical hypothesis testing. Basic reliability calculations.

* 31p391UTuU T
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03601221**

03601231

03601232

weluladnnsdearsuaslasenglingaasoy 3(3-0-6)
(Communication Technologies and Smart Grid)

nsdeansteyauazimeluladiniotrnouiuneidesiu waluladsumediin
warwaluladnsauuaualiolnd waluladnisdeansisans welulafusenuuus ssuu
el gunsaldnludfidwivssuuimieldin nsysannisaiunisuslaalii
weluladnisiauaramuauuuudanios waluladdumesidnvesasimds audasadie
naleiuailuszuulassdeliigaasos nsuszgndldinaluladnisdearsluszuy
TAsengluinganses

Introduction to data communication and computer network technologies.
Internet and modern telecommunication technologies. Wireless communication
technology. Broadband technologies. Electric power distribution systems.
Distribution automation equipment. Demand-side integration. Smart metering and
smart control technologies. Internet of Things technolosgies. Cybersecurity in smart

grid systems. Applications of communication technologies for smart erid networks.

99suarsyUUBEnnsailng | 3(3-0-6)
(Electronic Circuits and Systems 1)
Syiideuiounieu: 03601211

qﬁn‘mimiﬁ'aﬁ”sﬁw FNUMZIanIZNTZUA WIIAU LAAMEA N1TTATIETLAY
PONUUUNATIALEA NITAATITVLAZOBNLUUNITNIUTAWaIURY uod Jued wazlu
Fuea mveedyaandaiiunmsuasussandldny Tlugaunasdielv

Semiconductor devices. Current-voltage and frequency characteristics.
Analysis and design of diode circuits. Analysis and design of BJT, MOS, CMOS and
BICMOS transistor circuits. Operational amplifier and its applications. Power supply

module.

N1300NUUUNITATNAULALATING 3(3-0-6)
(Digital Circuits and Logic Design)

seuuuIULazsa Aeadlawuuydu udnn19N1TeanLuUNIIATINETITANY
waeInsInedadnvgdniazy nisesenuuuisnsiaeldansily wannsn1seenuuuNms

[ o as o o o v
fﬂ‘i'ﬁﬂBL‘U‘ua’m‘ULLﬁB?Qﬂ‘iM'ﬁiﬂBL‘Tjua'mllﬂ’]l,%ﬂ]gﬂ N150NLUUNITATINE LA lan ALY

* 5re3Uiulge
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03601241**

03601251

aa o

! ﬂ'ﬁaanLLUU’N%‘imiﬂxL‘Tjuﬁ’]ﬁ'mwuﬂ?xmunmLLa?.:"L;J'U‘izmunaﬂ MWATTIUAIND
AILNANNe qﬂﬂ'mimﬁnmLUUIiJ‘iLLﬂiulﬁn']wiaL%uﬁ’mw'sLLauxﬁaﬂ nsuugtnIs iy
TUsunsuneuiimesifietisaaniuulsiaa

Number systems and codes. Boolean algebra. Combinational logic design
principles and practices. Logic design by using Karnaugh map. Sequential logic
design principles and practices. Logic design by using state machine. Synchronous
and asynchronous sequential logic design. Various families of digital integrated
circuits. Programmable logic devices. Interfacing with analogue circuits.

Introduction to computer aid design for digital logic design.

AunuitmEnlniuagaau 3(3-0-6)
(Electromagnetic Fields and Waves)
SeipaseuNIneu: 03651117

nsieniinaes wrandaiugiu auliihain nguesgasuy dnduaz
W& shthuagladidnnsn AU NsTLALUUNIMARLULIN HAlRagYeENNITaNUAY
Laganmstage auiuuman Aumieni nssuansedn aunuusimanlvinAudsen
ATALIAN ANNISUUNGIRA WaEARUTEY

Vector analysis. Basic calculus. Electrostatic fields. Coulomb's  law.
Potential and energy. Conductors and dielectric. Capacitance. Convection and
conduction currents. Solution of Laplace’s and Poisson’s equations. Magnetic
fields. Inductance. Displacement current. Time-varying electromagnetic fields.

Maxwell’s equations and plane wave.

\ndasdnsnaluity 3(3-0-6)
(Electrical Machines)
SgfidoaFouniou: 03601211

ASUIEN ArAd LU MR 2sasutvaAn Avpanamileah WA
axau’l,ugﬂamuLLi,iwsﬁﬂ‘wé’&muLm::wé”wuémlmqﬁLLu'méﬂ NANNISUUAITUNR Y
nalwilh ndnmaiedesdnsnaliiieianiu wnesdnsnalriinszuanss \30adnsna
IWinszuaadu iadesdnsnalrii@dlada iniaadnsnaluiinwiear nastesiu
esdnsnaluiih msUszandldindosinsnalui nqujuazmsiesisiviowasie

ealazanLa

* 593U A vl
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44



03601252*

03601271**

0360131L1™

Magnetic materials. Reluctance. Magnetic circuits. Inductance. Energy
storage in magnetic fields. Energy and co-energy in magnetic circuits. Principles of
electromechanical energy conversion. Principles of rotating electrical machines.
Direct current machines. Alternating current machines. Synchronous machines.
Induction machines. Applications of electrical machines. Protection of electrical

machines. Theory and analysis of single-phase and three-phase transformers.

Uftinsiniesdinsnaliii 1(0-3-2)
(Electrical Machines Laboratory)
Senideuioumnneu: 03601251 wiowiouiu

nsvnassdenndestuiiomaneiu wissdnsnalwilh wiaudadii e
Sudalnfiinssuanss uowmesnszuanss a3esinidaluiddasda weimedlni
galasifa deadnsnaluilumioni m'smuaum%aﬁmnalﬂﬂwﬁlmﬁu nslfinTosile
Soiiomandnumzasaniasinsnaluin

Laboratory experiments corresponding to electrical machines contents.
Transformers. DC generators. DC motors. Synchronous generators. Synchronous
motors. Induction machines. Introduction to electrical machine controls. Use of

measuring instruments to determine characteristics of electrical machines.

nM3UfURuneImnssuliih 1(0-3-2)
(Practice in Electrical Engineering)
nsasrvdauAudasafoszuuliitn msiadalwihnisluainsaunasgu
siandenuliiin mseuinundsny sTuvEBRY NUALLINIUANABULNALABS
Electrical safety inspection. Electrical installation in buildings according to
standards. Electric energy measurement. Energy conservation. Grounding systems.

Control of magnetic contactors.

TR EREATN 3(3-0-6)

(Signals and Systems)

Sufidaaseunnnay: 03601212 vianiouiu
ﬁ’z:gmﬂmuaﬁzuwian‘jawwL';aWLLasiajsiaLﬁadmmm sruudadutazliuwls

auan masidugalasldnisuanides nswlaaiuans Msudasd uazns

* 593Ul
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03601314**

03601315

wlaanvlidn nsUssenAdyINIaEISEUY madaiuaslunsiesIsidy I uuLas
U

Continuous-time and discrete-time signals and systems. linear time-
invariant systems. Signal analysis using Fourier transform, Laplace transform, Z-
transform, and Wavelet transform. Applications of signal and systems. Modern
techniques in signal and system analysis.
AsUSEINAdYYIMAYIA 3(3-0-6)
(Digital Signal Processing)

m'ﬁmesﬁu,aaﬂwsﬂssmamaﬁggigmmzisuunaﬂa}ﬁ'mﬂaa nsuUaayizes
wuvldneniies Mswasduarnisussgnalian nsdudiegiswaznnsaitedaya i
rewlosnduiy mMs3Asvmsuasessruuidaduliddsunanunan Tassasng
yoeszuunatlideide undgn150eNkuUuUAINGaIAT falazivAtanisussuiana
Foyaauuuuiioalng mi‘di::qﬂsﬂ%’maﬂizmaa”igfgmﬁ%ﬁa‘lumﬂﬂaﬁﬂﬁﬂw

Analysis and processing of discrete-time signals and systems. Discrete
Fourier transform. Z-transform and its applications. Sampling and reconstruction
of continuous-time signals. Transform analysis of linear time-invariant systems.
Discrete-time system structures. Introduction to digital filter design and real-time

signal processing techniques. Applications of digital signal processing in modemn

technologies.

UftRnnsuszanadyuning 1(0-3-2)

(Digital Signal Processing Laboratory)

Simeaiousnow: 03601314 viiowiauy
Uﬁﬁ’amstﬁmﬁ’uL%"aaﬁt,%ﬂuiu%ﬂmmsﬂizma HoyunauRIvia (03601314)
Laboratory experiments on topics covered in Digital Signal Processing

(03601314).

** grg3UTulse
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03601321*  wdnmsdoans 3(3-0-6)

(Principles of Communications)
Jyidoadeunnneu: 03601311

uning i Iuuay sz Uy aansuveIdn I uLasn1TUITyNAYRIBYNTHLAY
nsudaaises Msnandaauaurien E'f:gzgwmsumu‘[,umiﬁaammuxéan g
mieg'uﬁ'aashwaaluﬂﬁasmazmiﬁwmaulwﬁ nsnandayaausaRad Msnandaene
aadt nstadman ssdusenoululasiaduaznisdeansaiiien 7158 0ANTNNEUES
ugiuvesszuulnsauuauadell nsdeansuuulragans da1lnenssuaiatig
Tnsdwiindouiiatell npumunowasdedsduivhonisinsauuay

Introduction to signal and systems. Spectrum of signal and applications of
Fourier series and transform. Analog modulation. Noise in analog communication.
Nyquist’s sampling theory and quantization. Pulse code modulation. Delta
modulation. Multiplexing. Microwave components and satellite communications.
Optical communication. Fundamentals of modern telecommunication systems.
Cellular communication. Modern mobile network architecture. Telecommunication

Laws and Regulations.

03601323 UidRnnsluihdeans 10-3-2)
(Communication Laboratory)
Jedeasouannou: 03601321 wiewieuiu
U;jﬁ’amiﬁ'mﬁ’uS@aﬁ'ﬁauiu%'mﬁnmﬁﬁaa’ﬁ (03601321)
Laboratory experiments on topics covered in Principles of Communications

(03601321)

03601331  UfjdRn1sdidnvseiing 1(0-3-2)
(Electronics Laboratory)
Jeriidaaieunnau: 03601231
Uﬁﬁ'ﬁmmﬁmﬁuﬁaaﬁﬁau’luﬁmmmLLaﬁwuétéﬂmaﬁnﬁ 1 (03601231)
Laboratory experiments on topics covered in Electronic Circuits and

Systems | (03601231)

** §1e3UTuUse
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03601332**

03601333**

03601334

lulasaoulnsaaas 3(3-0-6)
(Microcontroller)
SeidpaSouLnfow: 03601232

anilaonssuraslulasraulnsaass nseenuuUiBNRaNIEANNTIMAENIS

'
o a W

L%auﬂ’lmmammuaalfﬁuug lu'iﬂ‘iﬂauimiaLaa‘i'LLaxmiL‘?jlamiaqlJﬂ‘iaﬁmauaﬂ N9
\Fyufdmunuiisn1ud msasraasdanndlagldlusunsuusmuau/uyden vie
fi5u masenuuuszuumuausalualadldlilasaoulnsaneiiduiiussurana
Architecture of microcontroller. Design of memory interfacing and
assembly language programming. Microcontrollers and interfacing with external
devices. Control programing using C language. C code generation using

Matlab/Simulink or PSIM. Design of automatic control systems using

microcontrollers as the processor.

Uftanislulaspeulniaiaes 1(0-3-2)

(Microcontroller Laboratory)

JeriifeusuLneu: 03601332 viowiounu
UFtRnsdmsvinlilasaeulnsaaes

Laboratory for microcontroller.

1995uagszuudanynsatng |l 3(3-0-6)
(Electronic Circuits and Systems 1)
Sefineadeuannou: 03601231

MATUINVANET UL U AImD AMgMEUALBIREAI1NE YBII9RsV B TLeil
wavLAuy wallalansd naLiaAIINAYaNsTY 2easarVeunTELaLareasALdan T
29a3verenansuuuluin luteanazludued ﬂﬁﬂianﬁaaﬂuauﬂ“ﬂguqq 199N TD
saUuauduuuudniiv sovwaLarAnvesealuend nsamazisruudaunaun
au 199500adalaIAes WUUUSUATLA 1995818183 ULUUANY 19955 d v dunas
fana

Transistor multistage amplifiers. Frequency response of BJT and JFET
amplifier circuits. Miller effect. Multistage frequency effect. Current mirror and

current source circuits. BIFET, BIMOS and BICMOS differential amplifiers. Advanced

op-amp applications. Op-amp active filters. Op-amp offset and frequency.

** §1e3uUTulse
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03601335

03601351*

Negative feedback system analysis. Tuned-oscillator circuits. Different class of

power amplifiers. Linear and digital integrated circuits.

2
s

UfuRmsBdnvsetindtugs 1(0-3-2)
(Advanced Electronics Laboratory)
JfideaFounniou: 03601331

219937878 29aTuanssiaduns iy seswlasussnudunssua 2435U5Y
AIWNUIAUEUAZAIINTY 29930509 N5 TanaRaUALDIHBRILd n1sTARITY
Aoy nsTalasstisaaamg

Amplifier circuits. Current to voltage converter circuit. Voltage to current
converter circuit. Zero and span circuit. Filter circuits. Measurement of frequency
response. Measurement of harmonic distortion. Measurement of two port

network.

\3psdnanalufinduge 3(3-0-6)
(Advanced Electrical Machines)
JeiidesSusnnow: 03601251

msimseanzdingreandssdnsnaluifinssuanss vqujnseunnusneds
LLUU*«i’waa&mmgﬁmmam%maaLﬂ%"aaé'fmﬂﬁlﬂﬁﬁmml.aﬁé’u%uqq WasaualagUTzu
YoumsassnInaliihnszuaady Lﬂ"ﬂilad‘:fﬂ'iﬂavLWﬁ’lLLUULWjEJ’JﬁW%UQQ \mSasananaluii
LUUEIMTEanuaud sesdnsnaliiuuunlvanais \rassnsnalviinnsEuans Uy
Zuuseanu wdadnsnaluiingelandasdnuaud a3 esinsnalwirvdafiae n1s
LaseiiaiosdnsnalwilaglFisnlundamus

Analysis of the transient behavior of direct current electrical machines.
Reference frame theory. Advanced mathematical modeling of alternating current
electrical machines. Approximate equivalent circuits for alternating current
electrical machines. Advances induction machines. Switched reluctance machines.
Permanent magnet machines. Brushless direct current machines. Synchronous

reluctance machines. Special electrical machines. Analysis of electrical machines

using finite element method.
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03601352*

03601353**

03601354

ﬂﬁﬁ'r?\mim‘%‘aﬁmnalﬂﬁﬂ%uqa 1(0-3-2)
(Advanced Electrical Machines Laboratory)
Jiidenieuunneu: 03601351

Frtenaasasaenndastutiiowilusein 03601351 in3aadnsnaluiindugs
m‘amwwswﬁma%maam?aﬁmnalﬂﬁﬁguqa AudnuurLarUsTIduaNIInUz vl
Lﬂ%aaﬂalw%ﬂi‘?uqa

Laboratory topics correspond to content of course 03601351 advanced
electrical machines. Parameters determination of advanced electrical machines.

Characteristics and performances of advanced electrical machines.

n1seanwuuszuulaii 3(3-0-6)
(Electrical System Design)

LL‘U'JﬁﬂLLﬂz%@ﬁﬁUﬁﬁﬁE’f’]ﬂ%ﬂﬂ"l‘iﬂﬂﬂLLUU“ﬁUﬁ’m UINTHIU WUUKKUAITTY
Adaluin aeuaziadalidn sraiuane qﬂnsaﬁuazm%aﬂwﬁn nsAuIuluan N3
JuUsadauszneumdanazn1seenikuuadaiulsy M13eBNLUUTEUULANEI LAY
Wi asld nseanuuUNRTHBLREST NIsAMUA T1ensIan daedeu uazdiaUizsnu
szuumdslidignidu n13AIUIUNTELARRIIS szuuApashudmiunsAnd aluih
puvasasitluniseeniuu Msilisuluussuuliih

Concept and code of practice for basic design. 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 schedule. Emergency power systems. Short circuit current
calculation. Grounding systems for electrical installation. Design safety. Electrical

system drawing.

nskAR d9 Lardineatdsivi 3(3-0-6)
(Electrical Power Generation, Transmission and Distribution)
SyfiResdouinnau: 03601251

Taseadreszuulniaids wnastndandsaulaii Tsednsidsludwuuly
WSsuAuIUdsaasnd s unauny dnvugianzlvan Fnwaizianizied astndaluih

LATLUUS a8 SnwazarievaiauladiWiniduasuuudiant anvuzianga v
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03601355

03601356

Tfuazuuusians seuusamhemasiwih gunsalvesszuulwiimigs n1sdiaesszuy
Tl

Power system structure. Sources of electric energy. Conventional and
renewable energy power plants. Load characteristics. Generator characteristics and
models. Power transformer characteristics and models. Transmission  line
parameters and models. Electrical power distribution systems. Power system

equipment. Introduction to power system simulation.

Frnsulviiug g 3(3-0-6)
(High-Voltage Engineering)

wurdad ugtunaznsssgadld i ussgalussuuliimds e
TWihussgaitonismageu wadanisinuseiugs mseseaunliiuasaueten
melwiluawiu nmsesnuuulazidenldauaulii nswsnandluladidnniniidu
20e Yowan wazvauds navadeuusItugsuIasguaIna Hsuaznsdesniu
LseduAy msdszanuduiusauulussuulnihiids nsussgnaldinaluladisaiugs
Turuasivlwlienulasnsie

Fundamental concepts and applications of high voltage in electric power
systems. Generation of high voltage for testing. High voltage measurement
techniques. Analysis of electric fields and electrical stress in insulation systems.
Design and selection of electrical insulation. Breakdown phenomena in gaseous,
liquid, and solid dielectrics. High voltage testing with international standards.
Lightning and overvoltage protection. Insulation coordination in power systems.
Application of high voltage technologies in modern engineering practices for

safety.

FrnssudasaIednToe 3(3-0-6)
(Smart Lighting Engineering)
AgnTidpaioumnow: 03601221 way 03601231

wanmsiuguresnsliuaseadng undsiidauas Awazn1suaaiiu N13AUIN
LALRRNLUUTEUUABIEI N8 TULAZ ABUBNBIATS UszAnsnmmasaruvesszuului
WA 1PT5IUBNIATSTET THUUATUALILENET19SULILALHANTENUTBIAN1IENS

ey
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03601357**

03601358

03601361

Fundamental principles of illumination. Light sources. Color and vision.
Calculation and design of interior and exterior lighting systems. Energy efficiency
of electrical lighting systems. Green building standards. Intelligent lighting control

systems and the environmental impacts of light pollution.

sruulnias 3(3-0-6)
(Electrical Power System)
Siidaaiousnnew: 03601354

WANNISVITHUUNIIHAR TEUUAIEY LASTEUUAINUNY ANYMEWATLUUIIAD
pa9AS perndalai nileuvasiids wazaneds anuduiusveaussaulviuay
nszualwiiluszuudednsuazsruuiming 2sasmaaluiinszuaadu svuunawuig
Hugrunsiuavedlvan fugrunisiuanAInILiansos Augiunisiesizinag
Fmeasuuvaunasuarliaunas wissnmuuudiag mssdiunusyuueehaszudn

Principles of generation, transmission and distribution  system.
Characteristics and models of generator, power transformer and transmission line.
Voltage and current relationship in transmission and distribution systems.
Alternating current power circuit. Per unit system. Basic of load flow. Basic of fault
calculation. Basic of symmetrical and unsymmetrical short circuit analysis.

Transient stability. Economical system operation.

UfuAnmsdenssulniiugsas 1(0-3-2)

(High-Voltage Engineering Laboratory)

Jnfideaduunineu: 03601355
URvRmaRaiuzesiiseulyinimnssulifiugegs

Laboratory experiments on topics covered in High-Voltage Engineering.

\A3esiiatauarnisinmslini 3(3-0-6)
(Electrical Instruments and Measurements)
Jimeaiouannew: 03601231

whiguarunsgIuvaIn1siavalii U'ﬁmwLLaxﬂmé’ﬂwmzLawwmaam?aaﬁa
o nsasIERasin nsianszualniuazsusssuliviinsuansaaznszuaadulnely

wdaaiatnoufenuasisnea nsiamaslvi wesuawesuaznasaulwi ng
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03601362™*

03601363

SaAnauduniy anuwmideniuagaug i nsseAuduaztanan dynm
JUNMU NIUFRNTET MsdauLgy

Units and standard 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. Noise. Transducers. Calibration.

SEUUMUANLTNLEU 3(3-0-6)
(Linear Control Systems)
Aqniifaasaunnnan: 03601212

Nugrunndamansdmiussuuaiugy msulaaany aun1sisoyius
LasAneNeaniImngsy wuusiasmeadamansuazilaituaiglauresszuuneng
¥l wasndau AsTATIEiNanaUAUBINATALALLATBTAIMYBITTUUAIUANLUY
Joundu nseenuuuianiuaud ssdunvuiiledlagldinadanaiusinuas
nanavaveslulamuaiud nmadeuiadssnimaessvuunuaulaglinenfiones
faufudayuseivg

Mathematical fundamental for control system. Laplace transforms.
Differential equations and engineering sciences. Mathematical models and transfer
functions of mechanical, electrical, and energy-related systems. Analysis of
dynamic responses and stability of feedback control systems. Design of basic PID

controllers using Root Locus and Frequency Response techniques. Computer-

assisted stability testing of control systems using artificial intelligence.

UjiRnsnisauauuaznsin 1(0-3-2)

(Control and Measurement Laboratory)

Jerifeadausnneu: 03601361 waz 03601362 wiowiauriu
U;jffﬁm'il,ﬁ'snﬁ’uﬁa&ﬁ'L'%sJu’luﬁﬂmm%aﬁai'mLasmﬁmmqlwﬁw IGEREAT

AIUALLTEY

Laboratory experiments on topics covered in Electrical Instrurents and

Measurements and Linear Control Systems.

** 51e7UTUUT
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03601364

03601365

03601371

03601421*

szUUSRlUTANIgRAMNTTY 3(3-0-6)
(Industrial Automation Systems)

o

WUZUINTITATUANNNEAFINNTTH anTednuLausfen aniedynIneavia
fh3ug fudsdyn Meunuueuzaen MAIUANATYIE N1IAIVANEINU AIAUAY
assnelusunsule (Rwead) madeulsunsuiiuead nisiieuseiuead madeude
sewihangudiazieiesing msUssgndlifiueatluszuudnluli

Introduction to industrial control. Analog signal conditioning. Digital signal
conditioning. Sensors and transducers. Analog controllers. Digital controllers.

Sequence control. Programmable logic controllers (PLC). PLC programming. PLC

interfaces. Human-machine interface. PLC applications in automation systems.

UfuRnmsszuudnludfiniegaamnssy 1(0-3-2)

(Industrial Automation Systems Laboratory)

JefifeasuuLnneu: 03601364 wioniouiu
JiuRmadmfusesdiBeuluinsvuudaluifinigaamnssu (03601364)
Laboratory experiments on topics covered in Industrial Autormation

Systems (03601364).

n13mSELALNSONNDURNI 1(0-3-2)
(Internship Preparation)
17 L2 [3 ) & o 2/ & s o =

nslrenduIsAeuRames NsUIALaLaLS 189U NMILUTaHALITENTIFY
naianssulnin msldeauadesdeoda nisWwauiduyadnaim anudasnae
9558710 TTUIAINT

Computer software utilization. Presentation and report. Electrical
engineering software utilization. Instrument utilization. Personality development.

Safety. Ethics of engineer.

szuvdeanstuansliihuagssuundudniey 3(3-0-6)

(Power Line Communication and Smart Energy Systems)

JeeudauNfew: 03601231 uaz 03601311
wannsvasssuLdeasiiuaeliwaznisUszsndldlussuundanueaaios

unAnuguressdsdyaauuasliih maueguiuuazmsidhsiateya naan
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03601431*

03601433%*

Yoy asunIU WRTsIuTEUUAsasiuasliinsyAugaa NI 1159188 IUATANT
Ussifiulsyavsnweasssuundsnudansosauadn ssuumuaumasanuluenms
Principles of power line communication and its applications in smart
energy systems. Fundamental concepts of signal transmission over power lines.
Modulation and data encoding techniques. Noise mitigation methods. Standards
for power line communication systems. Simulation and performance evaluation

of small-scale smart energy systems. Building energy control systems.

ﬁugmﬂ'ra‘*ij’umﬁaumama%l,t,u%aLaa 3(3-0-6)
(Fundamentals of Bearingless Motor Drives)
AyrTidaaSausfe: 03601251

UsgiRanudumvesuawmesuuiuaa doiussoinesuuiauag Ussinnues
Jawasuuiuaa Tnssaiauasudnnsvieuresalnas Ui uad 199sundn wawu
LasWANIUTY ussassfwindnlii wuudiaemnsadamansvewamasiuIuad
FBNIAIUANUAZAIAIUANYDINDIABTUUT IAH Sidnusetiindrirdiewainaiiuiad
yawnesuussaauiaulmanands sewesuuiuaaviindilasiaidaunud maUssgnald
NUUBILBLABTILUI A

History of bearingless motors. Definition of bearingless motors. Types of
bearingless motors. Structure and operating principles of bearingless motors.
Magnetic circuits. Energy and co-energy. Electromagnetic suspension forces.
Mathematical modeling of bearingless motors. Control strategies and controllers
of bearingless motors. Power electronics of bearingless motors. Permanent magnet

bearingless motors. Synchronous reluctance bearingless motors. Applications of

bearingless motors.

Biannseiindona vnIsuiarn15AIUANSALLIR 3(3-0-6)
(Industrial Electronics and Automation)

gunsniansfainiimas 2sesreuinfned n1seenuuuwiuiginelusuna
poufimed madsulusunsufinead madeursgunsaifuiivead szuuanin viuous

&

anavnIINAIUANGBiLeadLazsUsEYNe
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03601434

03601435*

Power semiconductor devices. Converter circuits. PCB design  using
computer program. PLC programming. PLC interfaces. Scada system. Industrial

robot controlled by PLC and applications.

mswaunszuudidnnseiindlasldneuiinmesdae 3(3-0-6)
(Computer Aided Electronic System Development)

ASEUAUNTSEENLUULERIAINTSY MsWaNsyUUBdEnnsetind N3 lagly
AaufiApitnsLaraTTInuBstuUBEnnseind walulabiduisasiiu msdniui
LaznsasduLUUsIAGEL Mavitena1silianaiia gorlausTAeateatunsanwuY
ssuUBiinnsaiind Mstansunuds adwardulsznau manseasungaliiiuas
S18NISNISLE BUAD N1TILATILNRALAITTIABINTITHINIUNDT NN598NWUUTEAULNY
FauurtinMIeaniuUsEUURTALFBINsvAY

Engineering design process. Electronic system development. Computer
aided development and life cycle of electronic systemn. Printed circuit board,
surface-mount and rapid prototyping technologies. Technical documentation.
Electronic system design related software. Schematic, library and component
management. Electrical rule check and netlist. Circuit analysis and simulation.
Board level design. Design recommendations for systems with  special

requirements.

mseanuuuLAIasinsnalitih 3(3-0-6)
(Electrical Machine Design)
Jiideaduunnew: 03601251

nnuadlueen-912d Aun1SuE Aad 199TUmAn IAUMARUNANTBHULTS
ualwdn nmaidentannisuiivn nawuaInvenaiasinsnaliih mewmsdiiees
gaaAs0sdnsnalnil ASANSEDNLUUTLNIATBAIBadnINALHHA MANN1TEBNLUUNIS
LMER N19EENLUUNIIAI1NS BULAENITTEUIEAINTOU N1SUTHITTuANTIAUE
gandslnlussauundmsunisoenwuuiaiasdnsnalulih

Biot—Savart law. Maxwell’s equations. Magnetic circuits. Main flux paths.
Selection of magnetic materials. Winding design of electrical machines.

Determination of electrical machine parameters. Principles of electrical machine

* g1 nUntui
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03601436

03601441*

sizing. Principles of electromagnetic design. Thermal design and cooling methods.

Performance evaluations. Finite element software for electrical machine design.

syuvangasalnagliii 3(3-0-6)
Electric Railway Traction Systems
Syrfideadsuinnou: 03601251

Thssadreiiugrumaluiindmsunssrewdsnulbitusal fluguresnIsaINge
sl nstuiARounemosaings aJamai‘mﬂ@aﬂixLLalwrf]deLasmaLmas‘mnﬂamxuﬁlw
48U SLUUNMSIUSANIeNG Ssuumausnanelaunfiauaziiouueisin n1slinasnuves
solul shsadnsiwa-il Wasndnslii sasadnsleusa waluladsalwanudigaas
soluiszuuungn Jasuaudanndeuiifinadesruutuindouvassalulvi

Electrical infrastructure for train power supply. Basics of railway traction.
Traction motor drives. Direct current traction motors and alternating current
traction motors. Mechanical braking systems. Dynamic and regenerative braking
systems. Train energy utilization. Diesel-electric locomotives. Electric locomotives.
Hybrid locomotives. High-speed rail and magnetic levitation train technology.

Environmental factors affecting electric railway traction systems.

nsdeindanagszuusawuulians 3(3-0-6)
(Wireless Power Transfer and Charging Systems)
Jfifeassunneu: 03601241 uaz 03601473
wdnmsvesntsdeiidauuuliaslngldmaiamidsniusingn AsduRes
wdnlusin nsdsiuuuanuglii waznisdaruad uing N1TEBNLUUINTS
5. 8nnseilindings N1500NLULYAAIALEE9TTAUNEY NsUSUBuRuAUd wmAdan1s
muRwarn1sieans auaendumaalindnliih siasgiuana msUsvgnaldluany
pusudliLarBumes inveaTTnas
Principles of wireless power transfer using inductive coupling, resonant
magnetic coupling, capacitive coupling, and radio frequency coupling. Design of
power electronic circuits. Coil and resonator design. Impedance matching. Control

and communication techniques. Electromagnetic safety. International standards.

Applications in electric vehicles and Internet of Things devices.

* 51y nUalvg
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03601451**

03601452**

03601454%*

anuideneldilawureszuuiid 3(3-0-6)
(Basic Power System Reliability)

SenaaziunAnveruliatold N1sUsEENAlTIUNITLINIAWUUYAUIY N1
a2 auuusasdasetnenagnisussiiunavessruueg1eitsuasduteu nsusiiiunag
a1 edeladansszuulasldnisuanuasarnuuiasdu Tdansnavuuuldsned o
nsruTunsSRerLuUReLiies mATianTuBkazdIaa

Reliability definitions and concepts. Applications of binomial distribution.
Network modeling and evaluation of simple and complex systems. System
reliability evaluation using probability distributions. Discrete Markov chains.

Continuous Markov processes. Frequency and duration techniques.

Tsadnslndnnnas 3(3-0-6)
(Electric Power Plants)

ulddlvan Tsednsliiioa Tsadnslriimasdloth Taednslnidiafunia Tse
Snsliindauarudousau Taednsiniimd i Tssdnandsdaeded unasiiie
n&sumaunilulszndlne gunsaiaandluihdes nsiuszuuiBaasegransves
seuuluinnas

Load curve. Diesel power plant. Steam power plant. Gas turbine power
plant. Combined cycle power plant. Hydro power plant. Nuclear power plant.
Renewable energy sources of Thailand. Substation equipment. Economic

operation of power systems.

UfuRnsszuulihmds 1(0-3-2)
(Electrical Power System Laboratory)
Jiidouiousniou: 03601354
UuRnafeiuseiisouluin mandn ds wazdmireidalii
Laboratory experiments on topics covered in Electrical Power Generation,

Transmission and Distribution.

“ srgvuiudse
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03601456**

03601459**

n3tesnuszuuluinngs 3(3-0-6)
(Power System Protection)
Adideadounineu: 03601354

‘ﬁvug'lumaamiﬂaaﬁﬂumwﬁﬂ'ﬁ wifoudandssfiednuariulasdynya
gunsallestuuasszuutastu msdesiunszuafuuaznisuansesasiu msdesiu
wuunasnie nstesduaisdalasldTiaduuuinssagniuasiiaduuuinges nsdesnu
wilauvas n1sdesiuiad serdaluiy n1sdesdunewas nmsdesiuluanvesta
qﬂﬂ'miﬂaaﬁ’mmuﬁﬁmaaﬁaaﬁu

Basic of practical protection. Instrument transformers and transducers.
Protection devices and protection systems. Overcurrent and earth fault protection.
Differential protection. Transmission line protection by distance relaying and pilot

relaying. Transformer protection. Generator protection. Motor protection. Bus zone

protection. Introduction to digital protection devices.

ANuUaaAfanIFInssulvin 3(3-0-6)
(Safety in Electrical Engineering)

A338UsI AT dwianssy sussreanluiuazuiasnisiiemudasnsdy
anvnresnsiingiAamauaznisuiniduainiii nhge wssiudiainuazusaiu
Fuila Wvhadin nsiinusznioliainnisensauaznistesdu nsuonlaavielni nns
Aeasiu nIneieiuuasdadnalwin nsnedaunuUasniunidlvin gunsaideany
299510 LLngﬁﬂ’EﬁL‘ﬁfammﬂaamﬁ’ﬂuixwlw“ﬁwLmé’uméﬁLLazﬁxwlw"W'maﬁuqa
aaensemalwinluaniuivinay

Professional engineering ethics. Electrical hazards and safety measures.
Causes of electrical accidents and injuries. Electric shock. Step and touch
potentials. Electrostatic discharge. Electrical arc flash and protection. Electrical
isolation. Practical grounding. Bonding and shielding. Electrical safety testing.

Circuit protection devices. Electrical safety practices for low-voltage and high-

voltage systems. Electrical safety in workplaces.

* 51p3UTude
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03601461**

03601462

03601463**

NMSAIUANNTEUIUNTS : 3(3-0-6)
(Process Control)
JiideaFousnniau: 03601361 uaz 03601362
wuusasanaiaveinsruumstugaanssuliiuazndany ssdusznouves
TYUUAIUANNIEUIUNS NMsUSuTumBiIrIuANilled N130BNLUULASAAILILATIATN
sAruANduge mslddgaussivglunsauaunszuaunis Audaandelunis
AUANNIEUIUMS UizlnBnmnasiu mmgmﬁlﬁm%’aa
Dynamic models of processes in electrical and energy industry. Elements
of process control system. PID control tuning. Design and development of
advanced control structures. Artificial intelligence application in process control.

Energy efficiency. Relevant standards.

\BULYDIRAEIVNT T 3(3-0-6)
(Industrial Sensors)
S ideaoumiau: 03601231

wénnsuasmsUszndliiaugeigaamnssy Ussnoudeaindain lwuees

=

L wuasuianiendii wuesvindaniilulin wuwesgumgil wulwesn ey
uwednsiua wuwed i wuwesnisedauaznisidisda fugiuuaznis
Usvandldgunsaimunugaamnasa Usznaume Siad Tnues fdu FIMUANATINY
Tsunsuld (Wuead) waznoulvisalaes

Principles and applications of industrial sensors including limit switches,
photomsensors, proximity sensors, ultrasonic sensors, temperature sensors,
pressure sensors, flow sensors, weight sensors, displacement sensors and

encoders. Principles and applications of industrial control devices including relays,

timers, counters, programmable logic controllers (PLC) and other controllers.

MsmUANIATasINsNALATNIEUIUMIRIBRaNTIINe S 3(3-0-6)
(Computer Control of Machines and Processes)
AReaTauNInow: 03601364

nspenuuULarsasssruuailiraiios nadulusunsufiteadduganaznis

ApansiunauiIwas N1TYTAINITILUUENIAN ﬂmﬁmfmﬂu%’a;gaQWﬂSULwaéLﬁmmaa
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03601466**

03601471**

a55WAY N13T1a0INTEUIUNT MsUsEgARtdnIAIUANAIeiloadlusyuunE 1Y
995U UAYTEUUANAUNTTY

Design and simulation of discrete-time systems. Advanced PLC
programming and communication with computers. SCADA integration, loT data
acquisition. Process simulation. Applications of PLC-based control in smart energy

and industrial systems.

m3UsEynAldssuUuELAdmMIUNG USR5 Y 3(3-0-6)
(Applications of Robotic Systems for Smart Energy)
SyiidesSounou: 03601321
‘ﬁugmmEmzuuﬁuauﬁuazizwé’miuﬂ'ﬁﬁLﬁ'm%'aaﬁ'umuﬁmwé'qmué'aa%st
8IAUTENBUTDITTUUY UEUR nsdeanstiudumesidnvesasinds venduaidiass
\oedu nsdeulusunsuuagnismuauusudawiadn Minsaaduanimuiaaey 13
Uszandldszuuusudlununsiadey qua wisdanmmdsnuluaniindaliiivio
syuulwansiwaa
Fundamentals of robotic and automation systems related to smart energy
applications. Components of robot systems. loT communication. Basic simulation
software. Programming and controlling of small-scale robots. Environmental
sensing. Applications of robotic systems in inspection, maintenance, or energy

management tasks within power generation stations or photovoltaic systems.

msessiuasmsUszgndltinzesdnsnalnih 3(3-0-6)
(Analysis and Applications of Electrical Machines)
Jgfideaiuuinneu: 03601251 wianieuriy

nsadLUUsIanarIATIEiLAS 0sdnInalwin wuudasudeszuunazng
$1a09 MsTiATznatvaua’ssdnsnariamisniy nsuszgndlduamoily
Mﬂqmammimmsmﬂmuda sruutuindsulugueudiiuagszuusne n1saruay
wewmeslavldgunsaldiannseindrings

Electrical machine modelling and analysis. System modeling & simulation.
Dynamic analysis of induction machines. Motor applications in industry and
transportation. Traction drives in electric vehicles and railway systems. Motor

control using power electronic devices.
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03601472**

03601473

nsfuLAAaudae i 3(3-0-6)
(Electric Drives)
Seideaiounineu: 03601251 wieniauiy

peAUszneuTaInIsTuIAd oudelnih Audnwurueduan Fasn1svieuves
nstuLAd ey 35n1susnuewnes nMsdeiidwaznisidenvuin AuanvuzuIIle-
anusvewemeslii viavesneulnsaiassuazgunsaldiannseindnings Ans
JueAeuLamDInIELAnsY MtTulrdeuLamednsuaady sruuTundouNamesiues
Ta nsldind oailesrasannaiAanssy miﬂquﬂ%’ﬂﬁ’ﬁhm?{auﬁaUlWﬂﬂuma
gAAMNITLLAZL B UANEI U]

Electric drive components. Load characteristics. Operating region of drives.
Braking methods of motors. Power transmission and sizing. Torque-speed
characteristics of electric motors. Types of controllers and power electronic
converters. Direct current motor drives. Alternating current motor drives. Servo
drives systems. Application of engineering simulation tools. Applications of drives
in industrial automations and new energy vehicles.
Sidnnsedndniag 3(3-0-6)
(Power Electronics)
Syridedduinneu: 03601231

as

AudnuuzvasgUnsalfidnnseiindinas laleardids InTawes lulwansines

s ]

voauin o307 andnvuguosasudivan unumifouvasiids unuiwalsd wnusaman
o WS saudasiumdsini indsalasiuidsliiinssuaaduidunszuanss 1n3e
slasturdslninszuansadunssuanse 103 esuvasiumdsiniinssuaaduidu
nszuaady wissulasiunaswinssuansadunsuaady

Characteristics of power electronics devices. Power diode. Thyristors.
Power bipolar. MOSFET. IGBT. Characteristics of magnetic material. Power
transformer core. Ferrite core. Iron powder core. Converters. Alternating current

(AC) to direct current (DC) converter. DC to DC converter. AC to AC converter. DC

to AC converter.
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03601474

03601475

03601476

UijuRnsdidnmsetindrina 1(0-3-2)

(Power Electronics Laboratory)

JeiiReu3uLne: 03601473
Uf]ﬂ’ﬁmilﬁmﬁULéanﬁL%‘au’LuﬁmﬁLﬁﬂmaﬁnﬁﬁﬁé’a (03601473)

Laboratory experiments on topics covered in Power Electronics (03601473).

[V .

Sidnnseiindidsdmiunmsayintndnuy 3(3-0-6)
(Power Electronics for Energy Conservation)
s L3 @t @ &£ o as s v
nguuenIseyinYwdanu MsUsulTurinmesnIal nsusulvanlang uws

13 4

a L3 ar € ar o = ar @ @
dindvdn gunsalduldeu msUssgnanilaulaunoUssnganaiu naeauIznuen

fa o a

Ifuasnislduadiagsey Uaanansidnnsednd wioudasdidnnsednd 29as
Sunesmasuaznsuszynd wawaiuTsdninmgs goUNanITNLATAIUALLBLADT
wiloh szuundanuwaduasending nsdlined

Energy conservation law. Power factor improvement. Balanced load
adjustment. Main distribution board. Transfer switches. Applications of transformer
for energy conservation. Energy saver lamp and ambient light utilization. Electronic

ballasts. Electronic transformers. Inverter circuits and application. High efficient

motors. Solar cell power systems. Case studies.

sruuRdnlvidnving 3(3-0-6)
(Distributed Generation Systems)

W uguszuunaniviagiming waluladvaunasssduialuingimineg ns
ausensn anmewsnindasy fermmuseaniasiudaliiisme ANSAIUANLATEA
Audnlwidmdisnuudunesines nansenuesnTsangaa’ ssfdaludingiming
aunsiddlain nsdesiuresssuundnluihdmine Tasedrglwinganies wiyy
yauAsegaans nssiassssuundalitidimite

Basic of distributed generation systems. Technologies of distributed
generation. Grid interconnection. Islanding. Grid code of distributed generation.
Inverter-base distribution generation control. Impacts of distributed generation

installations. Power quality. Protection of distribution generation systems. Smart

grid. Economic aspects. Distributed generation system simulation.
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03601477**

03601478

wasuyuIsularMIANUNE Y 3(3-0-6)
(Renewable Energy and Energy Storage)

ssuuwé’qmuLLasza'qﬁﬂLﬁmwé’wmmguﬁauﬁaaﬁu ANBAMNUBILMEIN TR
wasunyuIsululssinalne nsssuisumaluladwdsud siunarndaay
wyudsy waluladwdsunyuidoy wdanuwaseting wasuay wasnuimg
wisuAedinm weswdsnuvszyadestuyy waluladnisdniundanuwaznig
Uszandld ssuuwdanumyuidsunuudass ssuuwdsnumyuidsuiuuideudaiussuy
gl nguune sudeudededu 1nsgiu wazulouienunanuvyuIULAY
FEUUANAUNA T WLUVIUATYFAIERTLAZANANAINITAIMU W litauIARYDY
waluladwdsaumyuidsurazszuudniiundsnu unumeeanaluladgadialunis
UIM5IANTNENY

Introduction to energy systems and renewable energy resources. Potential
of renewable resources in Thailand. Comparison between conventional and
renewable energy technologies. Renewable energy technologies: solar, wind,
biomass, biogas and municipal solid waste. Energy storage technologies and
applications. Stand-alone renewable energy systems. Grid-connected renewable
energy systems. Laws, regulations, standards and policies related to renewable
energy and energy storage. Economic evaluation and cost-benefit analysis. Future
trends of renewable energy and energy storage technologies. Role of digital

technologies in energy management.

NIBYINBUATNITIANITNANTY 3(3-0-6)
(Energy Conservation and Management)

msaug%’m:?LLasﬂﬁﬁ“i’ﬂmiwﬁamwﬁaaﬁu nguiBuazselioutoUiAuYeInts
AUSNEYWAIIIU NITNTIVTATILHANY fugiuvetUszAnsnmmdau udnn1sves
Uszansnmndsanulueiasuaslsaugnaivngsy N15UInsiansivan nsuing
damsuaginsimasiulusimsuaglssnuaramnssy wadalumslindanuedidl
UsvavBnmluszuuuasadng ssuuaudou seU1e1n1A uazAIeasuaInIa ualmed
onamnssu nswdnliidieaunieusan wmsnImseyInEnANULaENTIAT IR
\FaATugeans

Introduction to energy conservation and management. Laws and

regulations of energy conservation. Energy audit. Basic of energy efficiency.

** 5re3Uiulse
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03601479**

03601495

03601496

Principle of energy efficiency in building and industry. Load management. Energy
management and analysis in building and industry. Techniques to use energy
efficiently in lighting systems, heating systems, ventilating and air-conditioning
systems. Industrial motors. Co-generation. Energy conservation measures and

economic analysis.

STUUEUEUR LT 3(3-0-6)
(Electric Vehicle Systems)

Aslelisilunisvuds spuutuindsuvessueudiviiwazeueudviiuuy
lause srususluiy srueudlvdiiuulauia grueudliiuuuldn-sulsusa ueimes
Audugusudlii teineinssuanse vaines ddlasiaviaudinina1ns uetnes
Wig welmetrialdnuaud wuAAaswazIEUUNSLAUNAIY ABUNIBTLADS
Sunpdinaiuasn1tuinisunaned 1ndawszquumassusudliin waluladnis
UszglwihuuudesiiAns nansznutedeueuawihdeszuulvihieg

Transportation electrification. Electric and hybrid electric vehicle drivetrain
systems. Electric vehicles, hybrid electric vehicles, plug-in hybrid vehicles. Motors
for electric vehicles, DC motor, permanent-magnet synchronous maotor, induction
motor, switched reluctance motor, battery and energy storage systems.
Converters, inverters and motor drives. Electric vehicle battery chargers.

Bidirectional charging technology. Impact of electric vehicles on power systems.

Tasseudaanssuluii | 2(0-6-3)
(Electrical Engineering Project 1)
TAseuddenasiauIniadmnssuluv

Research and development project in electrical engineering.

Bauangyadrmassuli 3(3-0-6)
(Selected Topics in Electrical Engineering)
Anwiideriunaulaluaniengsuli

Study in selected topics in electrical engineerine.

“ 51p3UTulTe
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03601497**

03601498

03601499**

duuun 1
(Seminar)

nstausiazeiusieiitenisimnssuluiluszauiggnd laewduns
AuAdl M3iTsitayaldanailn n5A0AITN I TN LLamiLLanLU?{auaqﬁmmf
NNIAINTTY

Presentation and discussion on selected topics in electrical engineering at
the bachelor’s degree level, with emphasis on technical research, analytical skills,

professional communication, and engineering knowledge exchange.

WGV RITIE Y 1-3

(Special Problems)
mMsAnwAuAimanssuliih seiuUTyned wassoussatsuduseau
Study and research in electrical engineering at the bachelor’s degree level

and complied into a written reports.

Tassnudennssulwd 1 2(0-6-3)
(Electrical Engineering Project II)
Sqiigipadeusnneu: 03601495

Agvlassu Senaswaumieldanssuldi a6 oud eeannivilaseanu
Aaanssuluii |

Continuation of research and development project in electrical engineering

from Electrical Engineering Project I.

= 513Ul
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03601101

03601102

3.5.2 s1e3vdidusiadvivemangasiidusedvuinig

Saanssudidnnseindanamnssulesiu 3(3-0-6)
(Introduction to Industrial Electronics Engineering)

SEUULAUFIULAL T ADANNATNUTILLAZNNTEBNLULIIATADTN MANNISUUAY
Ty LeUuaBNUALARYA gunsaiansniafith n1smuALNI9gRANMNTSY gunIalFuLn
WaLAIINAINIUNITATUANN A IMNTTY ‘ﬁugm&ﬁﬂmaﬁﬂéﬁfmé’maxm?mLLUaaﬁu
& mstuindsunawasininszuanswavuomedlwinsuaady AAIUANATING
Tusunsuld (Fuead) uaznisidouse m'ﬂJ53qnﬁﬂuaa?ﬂuaxwﬁﬂuﬁaLﬁmﬁu

Base number systems and codes. Basic logic gate and logic circuit design.
Analog and digital conversion principles. Semiconductor devices. Industrial
control. Input and output devices for industrial control. Power electronics basics
and converters. Driving direct current motor and alternating current motor.

Programmable logic controller (PLC) and interfaces. Basic applications of PLC in

automation systems.

Fmnssuldihgaamnssuesiu 3(3-0-6)
(Introduction to Industrial Electrical Engineering)

mMsiasziasiadinssansaznszwaadu szuulihanua gunsallwih

-y o o 3 @ T & s Y

WaEALANNIDUNANUI Y \A3psdnsnalwidesiu iwndesloTanialu Augiun19inng
syuulniilusnasuaslssny anuvasasdslusnudmnssului

Direct current and alternating current circuit analysis. Three phase systems.

Basic electrical and electronic equipment. Basic electrical machine. Electrical

measuring instruments. Basic electrical system installation in buildings and

factories. Safety in electrical engineering.
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03601201

03601202

03601206

03601207

Jennssulnintosdu 3(3-0-6)
(Introduction to Electrical Engineering)

N153LATIERNDINTLUANTILATNTEUAFRY w3 eerndaluiuaznnsldau
yawmaduaznsldany wisuvas svuulranua szuudeinds indeaiionislwih

Direct current and alternating current circuit analysis. Generators and their
uses. Motors and their uses. Transformers. Three-phase systems. Power

transmission system. Electrical instruments.

UfURns3Mangsuliih 1(0-3-2)
(Electrical Engineering Laboratory)
Jefidaaseunnneu: 03601201
Uﬁﬁ’ﬁﬂmﬁ'mﬁuﬁ’mﬁ'ﬁ'ﬂu’l,u%ﬁmnﬁaulw%Lﬁaqﬁu
Laboratory experiments on topics covered in Introduction to Electrical

Engineering.

UijdRnsimnssudiannsetdndgaaivnssuieiu 1(0-3-2)

(Introduction to Industrial Electronics Engineering Laboratory)

]
<l

JyfidpaSeunnou: 03601101 wiansouiu
Uftiinsiinafuidesideuluivimnsaudiinnselindgnavnssuloiu
Laboratory experiments on topics covered in Introduction to Industrial

Electronics Engineering.

Ujuamsimnssuliihgnavnssuiosi 1(0-3-2)
(Introduction to Industrial Electrical Engineering Laboratory)
Seigoadouinneu: 03601102 viewiouiiu

Ujianmsifetuseeiseuluinimnsslwihgaamnssuioiu
Laboratory experiments on topics covered in Introduction to Industrial

Electrical Engineering.
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03601208

03601304

01403114

SEUUDALULTR lUNSHER 3(3-0-6)

(Automation System in Manufacturing)

FidaassuNney: 03601101

peAUsEnaUNUF AT UsTUUSRILIRlUNSEUIUNSHER AIAIUANEAAIANSIL

@

o as as ﬁl A at
m'im‘wumam’mammwmuauzﬁamaxmwa ﬂ’ﬁﬂ’JUF!i]ﬂ‘i:iU’JUﬂ’]‘JLLﬁSﬂ'ﬁLﬂﬂE]UW 219!

o as

FuuazAanTzAugAd NI nsmuaudduLasinuAuasInlusunsule n1s
dourefinoad msdoulusunsuiiuead m'iL%aa.Jﬁaimﬁ’i’mmqwéuaxm%aa%’m AN
YOI ULUAGAAINNTIN n91d sulusunsuy uouduazaesuisT1assaniunisal
g13ausMsdoulusunsuvueud

Fundamental elements for automation in manufacturing process. Industrial
controllers. Analog and digital signal conditioning. Process and motion control.
Industrial sensors and actuators. Sequential control and programmable logic
controllers. PLC interfaces. PLC programming. Human-machine Interface. Overview

of industrial robots. Robot programming and simulation software. Robot

programming hardware.

UuRnssyuusaluiElunisuan 1(0-3-2)
(Automation Systern in Manufacturing Laboratory)
Jeriireusausnnou: 03601208
ﬂﬁﬁﬁmiLﬁﬁaﬁuﬁaﬂﬁﬁw‘lufiﬂuﬁsuué’miuﬁﬁlummﬁm
Laboratory experiments on topics covered in Automation System in

Manufacturing.

3.5.3 TwAnnilusiadvuenuangns
Ug‘jﬁamwé’nyjamﬁﬁﬂﬂ 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)
Seiideassuinew: 01403117 wiewnseuiu
UfURmsdmivivn 01403117 ydnyawpiimniy

Laboratory work for 01403117 Fundamentals of General Chemistry.
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01403117

01420111

01420113

03600490

ydnuainiivily 3(3-0-6)
(Fundamentals of General Chemistry)

Tassadseznen m1319R3eeRn wazaulAniums1 i3 oen Wusuiall Usuna
Fuiuduiia veavar veeuds arsazaty aunamaniiail aunawni nsawasviua auna
vasloou swuawiiuwmiivn lave olans uazislans Tavensuddu

Atomic structure. Periodic table and periodic properties. Chemical bonds.
Stoichiometry, gases, liquids, solids, solutions. Chemical kinetics. Chemical
equilibria, acids and bases. lonic equilibria. Representative elements, metals,

nonmetals and metalloids. Transition metals.

andvily | 3(3-0-6)
(General Physics 1)
nasnand nsiadeuiinuuansueiin Adu namansveslua guunanans
Mechanics, harmonic motion, waves, fluid mechanics, thermodynamics.
URURNSWENE | 1(0-3-2)
(Laboratory in Physics 1)
Jyfideaiounniow: 01420111 viSe 01420117 wiawiounu
YfTRmsdmiuien Nandily | y3eRAnAHugIL |

Laboratory for General Physics | or Basic Physics |.

AvAaANY 6
(Co-operative Education)
m'sﬂﬁﬁﬁmulué’ﬂwmzwﬁmm%’amnmmiﬂiamuﬁlﬁ%’uuaummamaaﬂwmi
AT TULAUD
On the job training as a temporary employee according to the assigned

project including report and presentation.
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03602211

03603101

03604111

s

Taneansdmiviaing 3(3-0-6)
(Materials Science for Engineers)

ANANRUS Syn719lATeAs 19 autd nszuruntsEnuasnisldauveaiag
Senssu Tane wedwes wiiin Tandeseneu unugiaunavesvialaznisiniig
autEvanauasmsionanmuastan nisUssandldianluiunduandon

Relationship between structures. Properties. Production processes and
applications of engineering materials. Metals. Polymers. Ceramics. Composites.
Phase equilibrium diagrams and their interpretation. Mechanical properties and

material degradation. Materials application within an environmental context.

ﬂﬁIU'ﬁLmiuﬂauﬁaLma%Lﬁads’fu 3(2-3-6)
(Introduction to Computer Programming)

LnAnRexfiames drulsznouneufiames nsufduiusineeniowisay
gansuad wuaRanedai n1seenuuulusunsunasseiioudiniswmun nslusunsy
AITEAUE

Computer concepts, Computer component, Hardware and software
interaction, EPD concepts, Program design and development methodology, High-

level language programming.

MSIBULUUNITIAINGSY 3(2-3-6)
(Engineering Drawing)

MseufdnysuaraaY amaneeadlsnsmiln ns@suninessisniviin
wagmsdounmania msliunLarAIAaINARBY ATHRA HLNBITIBUALELAG
MsEEuAImee MsdsuLUUTvanduauaznisUsenay madsuwuulagldrauiiamnes
Freudy

Lettering. Orthographic projection. Orthographic drawing and pictorial
drawing. Dimensioning and tolerancing. Sections. Auxiliary views and development.

Freehand sketches. Detail and assembly drawing. Basic computer-aided drawing.
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03604223

03604243

03604281

wAnfugIUeNamansimnssa 3(3-0-6)
(Basic Principles of Engineering Mechanics)

TTUULTIUAEUTIANS auna Anudeaniuuis nisussgndaunisaunaniy
lassaduasiiesdnina afnermanivadlya saumaniuazaaunaranivesoynin
wazinguianss ngnisiadouiivesiindu vanuesnuuarwdsy SuaduasTuiusiy

Force systems and resultant. Equilibrium. Dry friction. Application of
equilibrium equations to structures and machines. Fluid statics. Kinematics and

kinetics of particles and rigid bodies. Newton's laws of motion. Principles of work

and energy. Impulse and momentum.

ﬁugmqmuwamam%uagmszhUmﬂ'a’lu%fauﬁm%’uﬁmﬂﬁiuiw{h 3(3-0-6)
(Introduction to Thermodynamics and Heat Transfer for Electrical Engineering)
JuiideaSousnnou: 03651116

audAvasansuians npdedivilwesgummamans ngdefiresvesgummanians

inansanilud toulnsl wdnnisvsgumwaransluigdnsidanig 9 aruzidedu

(!
=l as |

NEINUNTNEWAILTEU IATaaniUasuA1SoU
Properties of pure substances. First law of thermodynamics. Second law
of thermodynamics. Carnot cycle. Entropy. Thermodynamic principles in various

power cycles. Introduction to heat transfer. Heat exchanger.

nsHnaulsIu 1(0-3-2)
(Workshop Practice)

AsElneui srfunsTauat Uy cud sufenarluin sulavswsy s
nés Anulasnds Auandey uwazauddululssu

Practice in work-piece measuring. Gas and arc welding. Metal sheet works.

Lathe works. Safety environment and sustainability in workshop.
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03651116

03651117

AEAATERSAMIUIAMINTTY | 3(3-0-6)
(Mathematics for Engineering 1)

wyEnduasseuuaunsiBadu allauazausieidos syiugvesilafduiiuys
en wininmslatana Argsdauasamaavasileiduiwuaion nmamuiiusves
Hafufauuaior mevuaiudsiaws Auiiszriadulds Uinmsiiiaannmamsu
walianswwus Uswusluassuuu aynsuaduduasnisgidn sunsumdiaasuay
aynsu uuRaesy gulbdndnmans

Matrices and systems of linear equations. Limits and continuity. Derivatives
of single variable functions. L’Hopital rule. Maximum and minimum values of
single variable functions. Integration of single variable functions. Definite
integration. Area between curves. Volumes of revolution. Integration techniques.

Improper integrals. Infinite series and convergence. Taylor and Maclaurin series.

Mathematical induction.

ARAAARSEMSUIAINGTY |l 3(3-0-6)
(Mathematics for Engineering 1)
FgfireuFuunou: 03651116

fivadavosanaesludiglawdld isviadairseiludigiiaudd ssuuiiie
Bedn oyRusvesilaiduransfudsuaznisuseynd Uiwusvaafladdunanadiuanay
nsUsegng waapdavesiliidudinnmes Usiudnudunasnguijiunveniu Jius
awin auiunvesdlanduaznguiunlanedioud

Algebra of vectors in three-dimensional space. Analytic geometry in three-
dimensional space. Polar coordinates. Derivatives of multivariable functions and
applications. Integrals of multivariable functions and applications. Calculus of
vector-valued functions. Line integrals and Green’s theorem. Surface integrals.

Stokes’ theorem and divergence theorem.
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U

o ' I | aa W ' ' = o a 1 P
wangnseenaiiies vustandagssninmdnm Tnesfiunstiunalauagnszuaumsiilussuy

st

N

he

(1) usedsnauznssumssdundnanIuiennznsTuMTlASUIB UMY yhwtifidaiu fannu
LaEYUADUAINMINZALTaIENsiRnnsSsuntsaeu T8 inuagysuluna saui
wdesiionsuszifiu Wilauaenndosiunadnsniaiieusluseauseiv (CLO)

(2) fimsvugeunssuumsianseudluTeividie q fdwadensimumadnsnsEoug
yosidnluuiarsyauduiuarssduvangnsluudarnisne lagfiansanainuanisiseu
msUszfiutuny wastdelausuuranddounazian

(3) finsmudeunadugnsvemadwsnisisoudvamdngns lagldinmuainisussdiuluguiuy

£ Vs

3U3N (Rubric-based Assessment) Feorvdniunislaveransddaou 9131585 ulinveu
wangns uazldn ileasiausziiunisussaradwsnissaudvemdngmadiaiussuy

(@) sudunismauadeulusedundngasnioldszuulszdunuamnisdneinisluves
uvane1ds TnedmanianiuaeulUldusznaunsussiliunulod NSIIENURA KA¥NI9
U%’Uﬂqﬂﬁﬁummﬁmmiﬁfsmﬂﬁaauuawé’ﬂgmaéwﬁaLﬁaa

(5) dwmuianidnsunsilinaniafne Judufidaundiuvemangnsuasdesinueauiiinig
nausTisvun fnsmugeunadugnivesradwinisiiouianunanisuifnuat a unas
Anandadnuilagldnisusafivangmuaueundeduszduainaaiulsznaunissiuniy
orsdlmeavinAnwuateslienisussdiusannusiluguiuusuin eazeussiy
MsusTauaawsMassuivasdanluuiunnsUfunnuais

7.3.2 aismudausEiuvdngns wasanidnduianisdine

as o

wdnamstmualiiinsmuaeunadugrsesainsmsisouilusedundngainendsnnidn
dndansdne Teedudiunisthunseuaunsiiuszuy dedl
(1) gufiunnsmiuaeunadugus vessadnsnssouiseiundngns e dduldduden

dNeadiad lawn glddudn LAEe AweiAn Toudin wazedAnsIvTn euwuuUsEIUNAa NS
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ﬂ’!‘SL%'EJU:%J"UENM&?’HQc-’li'lug‘lJLLUUEﬁﬂ (Rubric-based Assessment) Lag/n3ouuuUssiiiy
ANULIATFIUTWITN

(2) sufiumsuszduauiionelavesfdnianmsdnwuazdlivuda tieasiioussiuai
AonAdasasaNsInusndinfiunudassTasnIaduiisates

(3) ﬁwuum?‘ﬁ’miﬂiaLﬁmﬁmﬁuﬁmmxauﬁuu%umawa"’mﬂm Lﬁaaﬁuaqumsmuaau
maﬁ’uqmémmmaé’wémsﬁaui‘[msﬁwé’nqm LU NSRITUINANITAOUNS DNIT LA SU
TueunaUszneuindnanasdnsindniieides

(4) ﬁwaé’wéﬁlé’aﬁﬂﬂﬁmuaauuaanﬁﬂ'mﬁum']uﬁqwa’ifﬂuﬁmswﬁ nunu wagldidu
TayauszneunsuSulginmsdnnisisounisaou s uasndngnsedraduszuu ay

WANN132995NSWAILBENSABLEID9 (Plan-Do-Check-Act: PDCA)
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8. NsUsEAUAMAIWMANEAS
wangasiiiunisuseiuamuninlnedainael AUN-QA (Version 4.0) iunseunwinianadniuy
ASUTUITIANTT YIaun1suiutenimuareaniiensg (TABEE) lnaidunsdnnisiseunisaauiuy
siafunadws (Outcome-Based Education - OBE) wagnisudulgsnuniwetsiaiilos (Continuous
Quality Improvement - CQI) K1u2493AMAIW PDCA fiduindausedayaidsussiny (Data-Driven)
INHANIUDT IV TR
1. Naé’wémiﬁiluﬁﬁmmwﬁ (Expected Learning Outcomes)
wangasiivua PLOs Iaanndesiumufoinisvesningaaivnssuluga Disruption Way
Tandivimaszaulan (Global Challenges) Tnatawzdgmiaissnmaesszuulniilugandsay
w3, ULT B (Grid Stability & Zero Inertia) AT n15nun3y PLOs 3aun v Tauleauide
(Stakeholders) 1t eliriuladnTadind aussaurlunisudtgvimsiainssuiidudou (Complex
Engineering Problems) ﬁmgﬁaummgwumﬂa
2, Iﬂidﬁ%’ﬁmamﬁamwﬁngm (Program Structure and Content)
Tnssasandngnsiinmiavguuagiiualiy (Up-to-date) Tnsfinmsysanmsiaiesiioninsgiu
gnaMNIINLaLITE (Industry & Research Standard Tools) tlulusiedandnunuuayiviiden

ar o

N15YIINISIAT BadlaAdvia:

Vaa

wualiidaldussuuaiuauiasdu (Version Control
Systemns LU Git) wazunanwasunisilisuauidasiuiu (Collaborative Writing Platforms) 1Ju
w1nsgulunsasuiasinlasey Lﬁaa%’wmmﬁ:umEJfTUﬂismum'iﬁ'N’lmLUU Open Science
wag Engineering Workflow szaulan
8. LmeamiaauLLa:msﬁfﬂuﬁ (Teaching and Learning Approach)
wangasldnagnsn1sdnnisiieuiiuu "Digital-Integrated Flipped Mastery” (N19158U3HUY
F8UZ B UTEUNAUNI WL ATYIR) Lﬁaﬁal,a%mﬁnwn'ril,%'ﬂuimaam%“m (Lifelong Learning - ABET

s

SO 7) wagyinuysn13UfunRase aat:

2 '
& ] =

® Pre-class (Self-Directed Learning): inl3suinquiiugiunasadlnaanidugesiiu &

u

Fataluy On-demand UuLLwam‘v@a%mmﬁﬁﬂuiaaulaﬁ ARSI ARATThATWAUITUY

weluiidnannsauimsdanishanisuiasnumuiilomnianugdudoulamenuies

(Personalized Pacing)

® Inclass (Active Engagernent & Hands-on): USuludsuianluiessusinnisussens
(Zero Lecture) iumsasileujifads Insfidndenimuiaindenisasunuszgnaldlu
nafigulan (Coding), N1391aadan1un1Tal (Simulation), waznsunlaymivuuwanwasu
uinisdanisleaaina (Global Code Repository) meldnisguanasliaiusnun

(Coaching) 91na1NsER@auLUY Real-time
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® Research-Integrated Learning: luste3erlasanuuazigdanianiznig (Selected
Topics) #in13U1584 (Pilot implementation) T d@awauuinnssuundyniase uaz
WounIHAUgas e AdsTayaRvia (Digital Repository) iesuilatedatiuain
YUYUTYINNTNBUBN

e Evidence (Pilot Implementation): #asudunuuuinnssuvasidanguiises (Pilot
Group) gAYALA ULAZLHEUNI WY sruuAdsToyaveniulsaina (Global Software
Repositories) wag 4999198 9193 91N15871671504% (Public Academic Channels) il
wansnalusslanazasivaaula

4. n1suseiiueaiidn (Student Assessment)
wé‘ﬂaﬁm’l‘ﬁ%’mﬁmua:ﬂizLﬁuwaﬁwmﬂmaw Tnendiu "Authentic Assessment” (N15Usg1ilU

puannese) Mindngrudesyindnsnaevdounduls (Traceable Evidence) :

® Knowledge Validation: ns1vasuaudilanguiainnisiseugalenue iy

wuunagaugey (Quiz) neudngnszuiunsuun

o Process Assessment: UssiiuinuzufiAnasnszuiunsansiiu UsziRnisdaeuanu
(Commit History) uuszuu Version Control Fanan LA UNAILINITV0INITUIIU

aualunisudledm wazanuduidveawasiu (Originality) aealusdla

® Impact Assessment: A1m3UTEIVLATIY Usziiunadnsaann "Digital Impact” 109
AT HBUNSENY uilEzduNaTuATia (Digital Portfolio) Lty anan1sndeteya
(Access Statistics) wazn1surlulduselovuass (Code Clones/Usage Metrics) ok
avwounIUALNSoluNIAeassEuaIna (ABET SO 3)

Tnsndnaasiiuann1s OBE waz Student-Centered Learning wldidunuaniandnlunns
InAnsiTEUNISADY ImEJﬁms’muwuLLaxﬁwuﬂuﬁﬂwmxﬂwmumirﬂ'aLﬁa& Toun

| amausy (Plan): 8191583avhusunnsaeuse3n (Course Plan) Asgy CLO - Method -

Assessment

2 gndunis (Do) 1 wAdAn 1@ ULT e N 14U Project-Based Learning / Problem-

BasedLearning / Msldimaluladidvia 1wy MS Teams / loT Dashboard

5 gs19day (Check): Ussiiulsyavinavesisaaunuanisiiouiuazanuiianalaveidn

4. Usuuse (Act): Ysuuumanmsaeulunianisdnwdaluaindeya feedback

waRensBusuinsans Seuitaeliianussauaniaitouiau PLOs edauiivie
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5. A1158 (Academic Staff)

Anasulvanansduiuasuunumann "fasu’ (Lecturen 1u "fasrauinnssumsisouy’
(Learning Content Creator) Wag "TAyn193AInssu" (Engineering Coach) Imaaﬁ‘uaqumsﬁ’wm?{a
AsaeuAdauasnsldiad osledinTeidaya (Learning Analytics) efanuimuInsvesidn
S8UAAD

5.1 vdngnsuansunudn1inA1e19158 (AsBUARUITRINLERTITAMALTY nITLABUA ML
19391130150 8d Y1919 (Re-deployment) nsLéan §14 warLHUNIINEEUENY) waringg
ANTUNITALAY LﬁalﬁﬁﬁwmuuazﬂmmwmmiéﬁmaUauaammﬁmmiﬁwﬁmﬁmmﬁmmiﬁﬂm
Funside §1unisuin1sivants wasdruvyvigeRalsiariaussalaaglumunzay iy
ARNTINNTVDIATUL

5.2 nanansin1suseiiiu Snmeiuarifudanudenanissiuresenansd ieldussloe
Tunsusulssaunmwiunsdanisfing Aunsive AunsuEMTIvINS wazauviyUIIeAaly
WAZIRIUGTIN

53 ‘wﬁﬂqmﬁnﬁﬁmumﬂigLﬁuLLasﬁaaﬁamiﬂux (Competences)maamm‘sﬂlﬁsﬁ’ﬁ'
\Aendosdunsu

5.4 wé’nqmﬁmwa‘uwmamnmﬂﬁﬁ’ummﬁﬁlmmzaun"uamqéﬁ Uszaunisal
ARNENINTN WaEANLITIYYY

55 wﬁﬂqmiﬁmifcﬁLa%ummﬁ’nuﬁw%amﬂﬁiﬂﬂi’ammmiéw'mﬂmzniwmwaaﬂmm
gy Mstuduiiou Wousumis viemsRasanaiuianuveu W) uldauszuuamsi
(Merit System) TngfinnsananuadfiAnusunisdnnisdne funside dunsuinisienis
wazmuhuUIIRaUsLay IAIUEI Y

5.6 wingnstinisimuauazdeaslidladedns avsiiy angusylomi unummthiiuaz
Ay alATIE NSy A1YALURRYOUYE181915E 1TTIIUTTUNIIINITN wazaIl
Judasznadnnig

5.7 ‘wé’ﬂqmﬁ'ixmmﬁfi’wummmﬁaaﬂﬁﬁ’huﬂﬁ?]ﬂammasﬁ’muwaammsﬂ wazdinig
ﬁ'll,ﬁumumuLmuﬁfﬂn‘simﬂﬁammLLaxﬁ‘mmﬁmmsamﬁama‘uauaammﬁaqmwmﬁﬁwumlﬁf

5.8 wdngasinisinisuimsuanisudiaiu (Performance Management) n13lusneda
WazNNENERYATAYABTAR 9 sldiftenisusaiiupuansunisaeunasiunsiieresenansd
HUANNTIUNNTUDIANE

6. UsN1satuayuilEn (Student Support Services)
Fam3onlaseadrai ug1unneidsta (Digital Infrastructure) Asndu 1y Server dmiu

Uszanaua, Cloud Platform, uagiuinvinaiusiunu (Co-working Space) Mderanisviulugiwuy
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Digital-Integrated Innovation Model ‘imﬁd‘iwuéuﬁaauﬁuﬁaa (Peer Mentoring) Tunsldipdesile
maimnssuanylul

6.1 Sinsimuansasansuazmsaunsuluue waninasiiazdunsunssuiandisouly
vangnsadadmauuaziudagiu (Up-to-date)

6.2 WHUTZHY auuavivavawqwm@n%quHWEauaiuuavlmUiﬂ13uﬂuammamwuawWﬂﬂi
(Acadenﬂc)uazlﬁlﬁ%%wmws(Non-acadenﬂc)mazunwsﬁwrﬁuﬂWimwuumuﬂWiamﬁﬁuuaxle3ﬂﬂiuﬂ
SanlugunsSannsAne fumsiTe funsuinsinns wasdurytigdalzuas Saussuld
atidinunwuaziiE e

6.3 flsvuunisduiinuazinfuAnaiudoyanmuiiimed NANSLS HULAZATEIUTBITER
suRsansetilulduszneumsiitelauanusunianldadagniaaziniiumsunlulaviuaiuniiy
SRI

6.4 fiAanssuasumangnsinauseadisau (Co-cuniculan) Mmsussmautsluvesiidn uaz
msdnauuarliuiniseng q teteliddnd ﬁMUWUi”HUﬂWSﬂﬁTﬁLiUUSua”tWMIBﬂ?ﬂmadﬂﬁilﬂdﬁu
vin

6.5 Sinmsivunaussauy (Competences) vasynansaeatusyy (Support Staff) it
Anasuuarliuinmsianiilunisduataseu (Recruitment) waensussdnujuRa (Deployment)
Tneiimsusuiuanssousinanuielitilvinaenndesiuausamsnddyuasdiidulddube
atnaios LLasﬁrmLLam’LﬁLﬁuﬁwwuW1LLasmmﬁuﬁuﬁ'mﬂﬂiaa%’Nmaﬁwmuaaha%’mwutﬁa
shilalgdnmstiuinsfuludennusniiu

6.6 fin1sUssifunisasasuuarliuinisuniddauasuinaluiiguiAgeaussous
(Benchmarking) WazWRILIALATN

T ﬁaa‘hmamﬂuavmﬂuaﬂﬂiqa%'wﬁumu (Facilities and Infrastructure)

ﬁu‘uauumﬂ‘u Open Source Software Way High-Performance Computing uILan (L
Raspberry Pi Cluster, Micro-grid Simulation Kits) Lwaiwuammmammmmwmﬂiﬂmiau%’lmmw
wnan andednfnfusuUsznauaz annuiiGey

7.1 ¥iMEINTNNNIEAINAS 9 Lawn amsanIuT an aﬂﬂiaJuayLwﬂIuIaaaWiauvwﬂwiﬂ
1un135mﬂw5ﬁauﬂw3aauﬂuw5HQM5aﬂmuwa&wauaSWialﬂmqﬂu

7.2 ko fuAnisuazgunsaliiiuaiavianaulangnisujdfien wiouldunazgalyld
ageilusEans W

7.3 dnsinnsauvadannd a3vafiianudmiwesvaluladansauna wazinaluladnig
Aoes

7;1ﬁﬂw35mw1w§aﬁﬁnrﬁzuuywﬁhﬂa@aﬂﬁaurmmvﬁamauauaaﬂawmﬁaaﬂﬂiﬁﬁwﬁmmaa

a

uAAINTLAELEn
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7.5 W ing1d i n139nlAseas1ean 1uAsNRLABS uaLLAS oY 8T @rursandddla ag il
Ussdvinm uazteliyaansuayddsannsolivsslominnimaluladasaumeaiion1sdnnisdnu
M5398 Msuimsinms msvinthgsdauzuasTausssy wazmsuimsidodiadui

7.6 ﬁm'ﬁr?mumLLawﬁLﬁumimummigwuﬁmﬁmmé’am 4unn wazAuUasnne 5auds
mwﬁ’wﬁaﬁwﬁuﬁﬁﬁmmﬁmmiﬁmw

7.7 uningndea Faldiianmuandeunisnienin dey uazinlafiiieremsinw n1s3de
LLasmmﬂuagﬁﬁéuuqﬂﬂa

7.8 imssgyuarUsslivvineganuamnnvesyaaInsaaluayun1susnsidenndasmse

: ;

a o w =

duiusfumaidosiueanuazmning 1 ieliiuladnduluauanudesnis drdyvasildiule
dnude

7.9 fimsussifiunasusulsnmnnesdsduisnuazaINA g q (Hosaun wosufiRnns
wialulabasauwne wagn15uuin1see o wAtidn)

8. naansuasaud13avemangns (Output and Outcomes)

Global Benchmarking: Tainasuves "mf!':uﬁﬂ'i'a\!" (Pilot Group) Tuswﬁ?ﬂ‘i?uﬂqa fianunsn
nEanauidouazuinnssud dldsunissensulussduuiuind (Srannnisidiusauly Digital
Community) WunasiiiguiAss (Benchmark) lun1saatimsnsaunindusuidnjudoly

Data-Driven Improvement: U m”aa,‘ga Feedback a71n A2 1uA AL ua15154y (Public
Comments), Usztiudauudanaila (Technical Issues), wazainnisldeuie (Usage Analytics) 11
Tias1eviii ousuUs e emruaz TS nsaeuluseudnisdnwidnluiud (Agle Curiculum
Development)

8.1 fin1simidayadnsinisdnsianisdnu dnsinnsan een wasanadslunisdisa
nsAnwuasiilulfiferAufnauuasfoudsaussousiioufuussannim

8.2 insinviveayadni1n1slaeuvin AsasenuaIeauLes (Self-employment) nsiu
fusznaunisuaznisineise wagthluldileriuiamunasifouifesanssousitayfulsanmunin

8.3 fins¥mideyananuidouazauaineassn Aanssusng q Adudunslasonsduayiie
wazh e miufinauuasieuidssaussousoufuusmmnm

8.4 fifayaiiuandiiiiudaauianisussauadugnd (Achievement) munadnsuovangns
(Program Outcomes) wathluldlunmsfiuiinag

8.5 fifeyasviunufinelavesifidrulddrudslundazngy uagiiluldidomiudnn
Laziisuidssanssouzilonisuiulsanmnn

waanmsinszidoyagniidng msusvyuamznssunsuTswdngns iedavi “unu

UTuugennunmvangns (CQl Plan)” wagseauainuaunilu SAR Udnld
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9. AAUTHAN1TATUI
wangnsin1suImsuangms Tnsldsruumalssiuaunmnisdnsniglussiunangnsves

LY nengineaTAans T donnd 84 LN N15UTEAUALAINTEAUBANA NY

s

avnenduinynsenand fnanissndununuasgiuaandssiugandny 10 AU aufued

9

nan13aLTuey (Key Performance Indicators) n1suszidunaninaigluszaunangnsves

L NS BN EATATARS AN NIATIIUNANEATIEAUUT A INTUATIIATIIUA ML Al

L]

EiUgANANYIVBIMANENABLNYASANARS W.A. 2565 pail

A151962UsTHan1saNINIU (Key Performance Indicators)

Un1sdnen

faUstHanTIsATUINUY
2570 | 2571 2572 | 2573 | 2574

1. Slununsaauuasnedun (Course Syllabus) npumsidn v v v v v

aauluusazniansdneliasunnsedn

2. farinsrsnunanisaliunisiasieufsmadugnsvas v v v v v
wadnnsiouisedunedn uagdszaunisainiagum
(&l melu 30 Tu wdsduaanmansinufiilnasulviasy

NS

3, Favseaunanismiunisuemdngns fusznausie v v v v v
Hayaimuinisvemadwsmaiouiuedantundangaslu

wiazlinisAnw nelu 60 Tu ndsduaatinisdne

a. finmsmudsunizniumsianmasuuiluseiniidma v v v v v
sanswansadnsvesFuulussiutulvievdngnsiu

wiazdmsinu waglidoyadoundu (Feedback) ungiseu

5 fmsaun/Uulinsianindounisaou nagnsmsdeu | V0 v v v v
vsensusvidiunanisiseus FIANANITNIUEADUNI OHAUD
msanduruludmsAnuiiuunddasuanudiureu

ﬂmmumisumaﬂazﬁmé’ﬂgm/mﬂ%w

6. prnsdynauiiduidesiumstamaGeunisasuves | v v v v v
wdngaslaiamzarnnsdlnl doddfumstuurlifinaug
audlaTngussasiuemdngns wngnaaNEN 1S3 au}

TEAUVANERT

7. 91a1sUsEdvangasvnaulaTum s IMNNITINIS v 4 v v v
war/msaindnifvdasiumaniaeuviamala

Msi5sun1sasuastesazuilensa
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— L. UnsAnw
FUIUHANTANTUIY
2570 | 2571 2572 | 2573 2574
8. ypannsatuayuNsiisumsaaunAY fvwihiidenen | vV v v v v
anubiiufidaeEni) lasunswauniynnis LaL/U3e
3 neldnuiufinvauvesdiunuaudana
9. sziummifmelvesiantamine/dndelusifidonunm | v | Vx| v 4 4
nsuimIudngmslag sy adlitasnd 3.5 nAzuUY
\hu 5.0
10, srdumLawelsveslitudiniiidedadal] Ve | V| Ve | v v
waglihionndn 3.5 11nAzUULA 5.0

* Hunsussdiumtinsatlesnnndngmsiaunaumini
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9. 5EUULALNALNANITWRILIRENGAT LAZNITUIUITAMUNIN
9.1 szuUMAznalnluNITHAILIMANERAS

1. ﬂﬂiaaﬂLLUULLasﬁmuﬂﬂﬁngﬂi (Curriculum Design & Development)

wéngnsldnsyuruniseenuuudeundu (Backward Design) Tnedanadnsniaiseuiseivana
(ABET Student Outcomes) Waganasg 31w (TABEE) \lugu

Global Benchmarking: ueninilaangnsnandinislulszma vdngmsldnalnmsiuilanim
Aawiuann "gurudrnisseaulan” (Global Academic Community) tnumsanasuultamnalulad
(Technology Trend Watch) wag Feedback AlasuainnisesnsHasuLnges (Pilot Projects) uu
wnanvasulainutesa (Open Source Platforms) ielviuladnieniuaiodonisudayminiiu
\@iesvesszuUnaasu (Grid Stability) Tuga Carbon Neutrality

2 MITNTEUUgAauNaznsEUIUNTIAN TS sUNsERuluLsRZI 183U

As3anTiSeunsaeu (Teaching & Learning System) lafszuu "Digital-Integrated Flipped

LA s v
Mastery” LilousMsAMAWANTITEUS:

® (Content Delivery: muauﬂmmwﬁammu ﬁaﬁﬁiamiaaummgm (Standardized
Video Content) fianlnsranansdfiliuvey yinlifewmguifianugndas A
wavausanaslanasmaan (Standardized & Accessible Content)

o Skill Practice: Wiun1sufudnisiisuldauasud dywiaddluieuiou (Inclass
Implementation) lagld szuudanisgand wasuInsgiu (Standard Software
Management Tools) Hundosielunisdsiunarasiaaauniuiimi deels
AU1S0R ARILNTEUIUN1SINIUTeeldnlaazldunsrauusiia (Line-by-line
Traceability)

3 n1suszLiiuglaeu
nsYanasuseiiuna (Assessment System) la'szuunisuseiiiunuy "Evidence-Based

Assessment” lagRansananuangiudssineinsinaauldaie:

® Authentic Evidence: UixLﬁumﬂ%u&ﬂum‘é’fmuulﬁﬁa (Working Code Prototype)
LAYASHELNIFA5 130z (Public Deployment) UUARINAIUATYA

® Assessment Calibration: ﬁmimuaauwaﬁquédnunalﬂﬂ’lsmiwaau Code (Code
Review) wazanan13hi91uase (Usage Analytics) \ipanAILAAIALARDUAINNNS

Usuiiumanasidaiiesatiuie,
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9.2 WHUNITUIUITARAN

WANGAIMVUALKUUTINSANULEBUAZATUALAMN TN Tneyaiunsléinaluladfiviaiiiean

AALEBITUAMATHANTANYY Aot

N3TUIUNITT

Ian15AnE

ATITINLNUALN TN

ALEDINAZNTUSUNTANY

=1N]

AAIUANAMNIN

NFLUIUNNT
POALUY
WANZRTUAZ

A153518797

WENGATAMUANTLUIUNTOBNUUY
wazUFulsvangnsiaedatoyaaindl
dulddudy wunliuwalulad uay
man’mlssLﬁumﬁnqmﬂuiauﬁﬁmm
Tnumuualiiinisnumulasaaing
wé’nqmmaxsw%waai'wﬁaaﬂax 1
p¥a warUiuuslvgmusausvezaan
whasisrimunlisneduni CLOT
aannansfiu PLO wazliwan

constructive alignment

AL

1 ilowsedunliviuadevdelal
M3ATUAINABINITAMAUNSSY
2. amnuliaonnassszndng CLO
wag PLO

3. msildusiuvesdiidula
drudeliiisananisuing
AN |

1. dalinsiuiannuAniu
INAIAGAATMNTIULALABILN
ataaEaLD

2. MIVUANTEUILNNSNAUNT
CLO/PLO lneR3uRnvay
ANEnNT

3. numukarU Ui

&

Uz

ASAITEUNDNATT
Usguian1saounas
mapping CLO-PLO
lnegfuinvou
VaNgns uazfnnl
AR ORI

niugay

NIEUIUNIG
s =
AANIILIBU

nn3sau

¥3Unuu Flipped Classroom
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7. A85U18318397 (Course Description)
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Magnetic materials. Reluctance. Magnetic circuits. Inductance. Energy storage in
magnetic fields. Energy and co-energy in masgnetic circuits. Principles of electromechanical
energy conversion. Principles of rotating electrical machines. Direct current machines.
Alternating current machines. Synchronous machines. Induction machines. Applications of
electrical machines. Protection of electrical machines, Theory and analysis of single-phase
and three-phase transformers.

8. 9138

eazduanuiuTIngluidumdngas 4o 5.1.3
9. MINUAAINIINATNS NS INMangRsFTETan

TeasduanuiuTIngludumdngns nemuan 1
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7. A195U9518397 (Course Description)
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Laboratory — experiments corresponding  to electrical machines contents.
Transformers. DC generators. DC mators. Synchronous generators. Synchronous motors.
Induction machines. Introduction to electrical machine controls. Use of measuring
instruments to determine characteristics of electrical machines.

8. 819150 Kd0U

wandunnuivsingludumdngns 4e 5.1.3
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7. A188U18518791 (Course Description)
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Analysis of the transient behavior of direct current electrical machines. Reference
frame theory. Advanced mathematical modeling of alternating current electrical machines.
Approximate equivalent circuits for alternating current electrical machines. Advances
induction machines. Switched reluctance machines. Permanent magnet machines.
Brushless direct current machines. Synchronous reluctance machines. Special electrical

machines. Analysis of electrical machines using finite element method.
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7. A195U18518391 (Course Description)

W’J‘Uaf‘l?‘i‘ﬂﬂaaﬁﬁaﬂﬂa@\‘lﬂULu81@7114‘5'18352}'1 03601351 Lﬂ‘iawmnalw“ﬁlwum N17U1

WWE?&JLW@TUENLﬂ‘i@\‘l‘ﬂﬂ'ﬁﬂﬁlﬂﬁ?%uﬂ\? ﬂmaﬂiﬂmuLLa“"UiuLNH&NS?GUWUENLF]SENﬂﬁ‘lW‘W'I‘?JUEN

Laboratory topics correspond to content of course 03601351 advanced electrical

machines. Parameters determination of advanced electrical

machines. Characteristics and

performances of advanced electrical machines.
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7. A195U1831873%1 (Course Description)
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Principles of power line communication and its applications in smart energy
systems. Fundamental concepts of signal transmission over power lines. Modulation and
data encoding techniques. Noise mitigation methods. Standards for power line
communication systems. Simulation and performance evaluation of small-scale smart
energy systems. Building energy control systems.
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7. A185U18T183%1 (Course Description)
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History of bearingless motors. Definition of bearingless motors. Types of bearingless
motors. Structure and operating principles of bearingless motors. Magnetic circuits. Energy
and co-energy. Electromagnetic suspension forces. Mathematical modeling of bearingless
motors. Control strategies and controllers of bearingless motors. Power electronics of
bearingless motors. Permanent magnet bearingless motors. Synchronous reluctance
bearingless motors. Applications of bearingless motors.
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7. A185Uw5I83Y1 (Course Description)
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Biot-Savart law. Maxwell’s equations. Magnetic circuits. Main flux paths. Selection
of magnetic materials, Winding design of electrical machines. Determination of electrical
machine parameters. Principles of electrical machine sizing. Principles of electromasgnetic
design. Thermal design and cooling methods. Performance evaluations. Finite element

software for electrical machine design.
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Electrical infrastructure for train power supply. Basics of railway traction. Traction

motor drives. Direct current traction motors and alternating current traction motors,

Mechanical braking systems. Dynamic and regenerative braking systems. Train energy

utilization. Diesel-electric locomotives. Electric locomotives. Hybrid (ocomotives. High-

speed rail and magnetic levitation train technology. Environmental factors affecting electric

railway traction systems.
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AsdaruLUUANg v wazn1sdatund uing nseenuuuItasiidanseiindings n1s

PONKUUINAINUAZINRTEURBY MIUTuBufiuaud wadanisauauuaznideats mnudasads

maiwianlaih sasguana msussgndldlunueusudliihuassunesidnvesasswds

Principles of wireless power transfer using inductive coupling, resonant magnetic

coupling, capacitive coupling, and radio frequency coupling. Design of power electronic
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circuits. Coil and resonator design. Impedance matching. Control and communication
techniques. Electromagnetic safety. International standards. Applications in electric vehicles
and Internet of Things devices.

8. 9131587 dou

MyasdgamunuTngluidundngns 4o 5.1.3
9. ATUAAINTIIHAGNSNITFBUTIINUANgRTEI 8T

MeazdsamuuTIngluiduwdngns nawuan 1
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7. mT1aUTsuiigunsUIuleedn

WAV UAN eV VTN AeiAsunag

03601211 MsiAs1Eissini | 3(3-0-6) | 03601211 MINATIEWTIHRA | 3(3-0-6)

(Electric Circuit Analysis 1) (Electric Circuit Analysis 1)
Juriimaadoundey il Juiseadoumden il
Juniinaadoundoudu il Iuiideafoundauiy il
A1edunes1837 (Course Description) fa5uneI83T (Course Description)

o wurReR uguLas e ssdUsENaU v wARugIULAT Y BeFUTzNaYIRT UFuusamasue

2995 NM5IASIERlUALAZILY MOB UM AIAIL | MSVQEiuneT IATERlUARAHY ATATINEIUNTY | gqp8en

Frunmulia Arprsdenilii wazdiaug
Wi 2sasdudfunilsuasass ununiwirawes dygiw
gulanl anasirdalaihnzuaadu ssuvatua
Definitions. Basic concept and units. Circuit
elements. Node and mesh analysis. Circuit
theorems. Resistance, inductance and capacitance.
First and second order circuits. Phasor diagram.
Sinusoidal signal. Alternating current power circuits.

Three-phase systems.

il Araumiiondlii wazArmuglii 2999
susuniwazass dyyruguled uwunmsawes
1aasidhnszuaadu Adalvid ssuvanra
Definitions. Basic concept and units. Circuit
elements. Circuit theorems. Node and mesh
analysis. Resistance, inductance and capacitance.
First and second order circuits. Sinusoidal signal.
Phasor diagram.  Alternating current circuits,

Electric power. Three-phase systems.

8. 19158 d0u

swandeanuiivsngluauvanans 9o 5.1.3

9. MTNUEAINITHATWENITLTHUTAINUAN AT T8

wazdean I luldundngas nanuIn 1
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7. m3adisuiisunsusuueseien

WY UAY 518391UTulse AeilABuiag
03601214 adiarmansimingsulvi 3(3-0-6) | 03601214 ptlemandimnssuluii 3(3-0-6)
(Electrical Engineering Mathematics) (Electrical Engineering Mathematics)
Jrwdeaioudey il Fidesdoumnou Ll
Jniigeaduunfauty i Jiinaaioundouty 1
Aeduies 13 (Course Description) AaBUI8 T3 (Course Description) N
Wwnsng sruvaunisuaznisulaad iy wning szuvannisuaznisulad adu ‘mﬁm;

nnmetuazale wanavaunaludulagiguvsng
nIswUasalaIguaz N sWAINNEY nalnasii 1Ty
aynsuAa sruvaumsieyiusiBaduaslidady
aunsiiaeuusaniiyy nsussynaunsiiaouius
Aullgwimieiminssu n1sUszynddyuinisuida
Wz igavinn syl

Matrices. Systerns of linear equations and
linear transformation. Vector and space. Solution
of linear equations by matrices. Laplace transforms

and inverse transforms. Power series solutions.

System of linear and nonlinear differential
equations.  Ordinary  differential  equations,
Applications  of  differential  equations  for

engineering problems. Applications of optimization

problems in electrical engineering.

nneeiuaralUY nawavaunslndulagisuving
nswlasaivarguaznisulasundy nananitiiy
aunsuMAY szuvaumalveyiusidaduwarliidaduy
aunsiaayiusanliy nsussyndaunsideyiug
fuldlgmimiminssy nsuszynd Jyuinianann
wminzfigamaimnssuliih mssrassiivrenduad
waududiandlutgmmisimnssuathatiuszuy
Matrices. Systems of linear equations and
linear transformation. Vector and space. Solution
of linear equations by matrices. Laplace transforms
and inverse transforms. Power series solutions.
and nonlinear differential
differential
differential

System of linear

equations.  Ordinary equations.

Applications  of equations  for
engineering problems. Applications of optimization
problems in electrical engineering. Software
simulation using MATLAB for engineering problem

solving.

¢ v
8. a'lm'sslgaau

Muazdanunusingludumdngns 4o 5.1.3
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%‘Eﬁ‘d’lﬂ'}‘mﬁaﬂqw Applied Probability for Electrical Engineers
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(Mathematics for Engineering 1)
4. Fgiideasoundeuiu Taid]
5. Sufisasinsadan Fuil 11 (o Bawau w.e. 2569
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PLO 3: aanluulazwaszuulvi nsguiunis w3
aa a - v a o
Barsvsianssy Waunlammisiamnssulaiig

Fugau muladeddamunatia wWiwgia dau A

Uaoasie Aanndan Wasiinigiuinan

157




7. MIisuiisun1sUSuUesIe3 e

ERERL I 519 TUUT deiwAsundas

03601215 Aunasdulseyna 3(3-0-6) | 03601215 Anuurandulszynd 3(3-0-6)

dwm¥udmngiiin dmsuimnslaia

(Applied Probability for Electrical (Applied Probability for Electrical

Engineers) Engineers) ‘
Infideadounnou 01417168 Ivifideaivunnou 03651117 wagukasini
Fniideadoundauiy Lif Juifeaiouniouiy Lif Aoy
Aa5UITI8IY1 (Course Description) Maiues183v1 (Course Description) UFuusernaduny

anundunuusintazuuuiitouly anw Anutasdusuussuasuuuiiieuly Ay e TeLa)

WuBasznieadd daudsasuuvlysend ssuas
wuusalies fafdunisuanuaanasanumuIuty g
dndunisuudiwlsadudiduauasnalsdl ng
mavuty luusuayilad fudnuazianis ngues
Aarualug HaTmveIiILUsdl n1siuINAIY
Jodelddaasy MSNAABUTULUUNITNTEA8 T
Taya

Joint and conditional probability. Statistical
independence. Discrete and continuous random
variables. Distribution and density functions.
Operations on one and multiple random variables.
Expectation, moments and characteristic functions.
Law of large numbers. Sum of random variables.
Basic reliability calculations. Testing the fit of a
distribution of data.

Wudasznieadd dausauuuulyaeud sauay
wuuseiiias Haddun1suanuasiaza MUY NS
andunisuudIwysg uddgauazualuai n1s
Aanue Tuudiasflad fudnvuzianiz ny)uas
favrualng wasinvesawlsagy nsuszu
AT IIABILUURALAZLUUTI NISVAABUALL AT
Beadid nsiuueudedelfidaiu

Joint and conditional probability. Statistical
independence. Discrete and continuous random
variables. Distribution and density functions.
Operations on one and multiple random variables.
Expectation, moments and characteristic functions.
Law of large numbers, Sum of random variables.
Point and interval parameter estimation. Statistical

hypothesis testing. Basic reliability calculations.

8. 819138K DU

swasdanmiusngluidumdngns 4o 5.1.3

9. MIUARINISHATNINITITBUFIINUENgRIE 8T

MuazduanmiuIngludivangns aanuan 1
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Ya3v1n1eine wialulagnisdeansuaslasetnglwingsasey
Y2318 Communication Technologies and Smart Grid
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03601221 welulafnisdaans 3(3-0-6) | 03601221 waluladinsdaans 3(3-0-6)

wazlpsavnelvisanieoy wazlpsatglvihdanioe

(Communication Technology (Communication Technologies and USueitain

and Smart Grid) Smart Grid) NEDINGY
Inidesioandeu i Iiseadouinieu il
Iridaaioundeuiu 1 Suisaadoundouiu 1o
Aa5UIL5187w1 (Course Description) faduie 183t (Course Description) Uiulgeasuie

n1iﬁ"aa']w"a:_éauauwﬂiuiaﬁm's“a-u'w ﬂ”r‘iE"?Ii}a’1S%UBQBLLﬁBLVIﬂIUIﬁﬁ'LFI?EJ'U'1U 3N

roufamefil oy waluladl sumesiin walulad
Wsauurau Taseinensdnd waluladuseauuud
szuun syl gunsaldaludddmiunig
il msysannisaunisusiaaliia nasia
89238z nsussyndwmaluladnisd earsdmiy
Tasetglwihseases

Introduction to data communication and

computer  network  technology.  Internet
technology.  Telecommunication  technology.
Telephone network. Broadband technolosy.
Distribution  system.  Distribution  autornation
equipment. Demand-side integration. Smart

metering. Communication technology applications
for smart grid.

pavime Ry waluladsumeditinuazmalulad
Insauurauadulul wmaluladnisd sarslyans
waluladuseauuud szuudiuuielvia gunsal
dalul@dmivizuuimiolii asysuaniseiy
n1suilaalvvh waluladnisdawasmunuuuy
g2a5ur weluladdumasidnuesasind s Ay
Uaandvnslawasiuszuulassinalaaadoy g
Uszynalimaluladnisdoaslussuulassoli
daa38y

Introduction to data communication and
computer network technologies. Internet and
modern telecommunication technologies. Wireless
Broadband

technologies. Electric power distribution systems,

communication technology.
Distribution automation equipment. Demand-side
integration. Smart metering and smart control
technologies. Internet of Things technologies.
Cybersecurity in smart erid systems. Applications of
communication smart

technologies  for grid

networks.

8. 8131585 doY

eaziduanminungluaundngns 4o 5.1.3
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1. 99a3Yn 03601241 3(3-0-6)
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Fodvnusingy Electromagnetic Fields and Waves
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() AEsdwmTunangns. .o = & T ——————
3. Fufifeaiouninay 03651117 AdlnAaniimingsy Il (Mathematics for Engineering Il
4. uriidesseundouiy Taid]
5. fufisariiseian $uil 11 \fou Famay w.a. 2569
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WAy (HVDC) uazlasanaliindaasoy (Smart Grid) uSumuanivinlwszuulnialy
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Al wazdeumieni aaenaunisUssgndldnguesnea (Gauss's Law) wazng
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199915408 (Faraday's Law) liHaa5 19055 UM AAEIILATIEN LA AT A3 19UUUT A0S
NNATAMIARTAIBAUNITUUNSIAE (Maxwell’s Equations) FeAnudnlaluunuusiee
Wandusimanlviing ﬁaLfJLmﬂgvuﬁnﬁ'ﬁyaaqmﬁ%ﬁﬂﬁﬁﬁmmmsnﬂﬂﬂ’t%’ﬂsxqﬂﬁl.l.az
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ﬁtﬁﬂmaﬁnaﬂlussﬁ’uqﬂﬁaahaﬁiwuLLazaamﬂé’aaﬁ’ummg’mmﬁmn‘isu
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USudgesiaiuideaounneu (Prerequisite) 9nnidinsia 01417168 wWaswilusia
03651117 adlnransinngsy Il (Mathematics for Engineering Il) way 2) QRFIATRTER
Womludesunesein taaifududom 'upagdaiugiu (Basic calculus)” luly
dsiuvesdosuresedn eyilugiuneadamanifisududensiinngiionned
Ingiwgualunsuiulsseindnann Lﬁaﬂ%'uiﬂwa%’wﬁmﬂ’mﬁ’uﬁaﬂﬁﬁmwuL"fJu{]fuﬂ‘ﬁ'u
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7. asadisuiisun1suulsesedun

183V NRY e UL RIS FefiABunag
03601241 dunwitanivyiuazadu 3(3-0-6) | 03601241 aurswimanlviiiwazadu 3(3-0-6)

(Electromagnetic Fields and Waves) (Electromagnetic Fields and Waves) 3 -
Juiideaduuniau 01417168 Twniireaiouniou 03651117 e
Funiisoauunwdoniu i Inniiasoundoniu Lif oaeuanrion
Aa5UI8T1871) (Course Description) Aa5Uw3 3N (Course Descriptior:) Uiuugsiasuy

MsiATzdneed wrandaiugi auulii | 199

mMsineiaees auwuliiaia nguasn
aaud Anduarndsnu dduazledidanin A
NITLALUUNILASLULLY HalaauyeIduNsAIUa Y
wazaun15ihee aunnwimdn muwmienh nszua
nsedn auwudwmdnlWiafiwusainiuaan aunas
WuNFIA WazAALTEUIY
fields.

Coulomb's law. Potential and eneragy. Conductors

Vector  analysis.  Electrostatic

and dielectric. Capacitance. Convection and
conduction currents. Solution of Laplace’s and
Poisson’s equations. Magnetic fields. Inductance.
Displacement current, Time-varying
electromagnetic fields. Maxwell’s equations and

plane wave.

atin nfuasnasuy Anduazndanu dnjuwasladidnn
30 ALY NTEUALUUWILAZLUULY HALDAYUDIANNT
aanguazaunistiee autuwlwmdn Auwmiia i
nsruanssva aurnuandnlWia9i uusAt e
AUNSUUNGID WasAAUSEUY

Vector analysis. Basic calculus. Electrostatic
fields.

Conductors

Coulomb’s law. Potential and energy.

and  dielectric. Capacitance.
Convection and conduction currents. Solution of
Laplace’s and Poisson’s equations. Magnetic fields.
Inductance. Displacement current. Time-varying
electromagnetic fields. Maxwell’s equations and

plane wave,

8. 19138 deu

s1gazdeamuiuTIngluduvdnansde 5.1.3

9. MINUAAINITHATHEN SIS BUTIINUENGNTd 18T

seazidunmuiuIngluiduvdngnsnianuan 1
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%aﬁ‘mmmé’&ﬂqw Practice in Electrical Engineering
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7. as1uUIBuLiiBun1sUsuU eS8

51839 RY ERERLRIVTTEK: FeiAsunya
03601271 mMsujiAnumivimnssuliih - 10-3-2) | 03601271 msUftRnumadmnssliih  1(0-3-2)
(Practice in Electrical Engineering) {Practice in Electrical Engineering)
Jddoniousnoy il Ipriigenioundeu i
Tfidendounfauiy Wi Avfigonioundondu i
AaBurws1i (Course Description) AeBuLsIwIY (Course Description) Uiudsadasuiy
nsaasaliiinrelueins nisldiadasiio ¥ nsmsavasuAUaeniszuuliin nsinds | 15

N1579ANUAILILEY N1sAIUANMSSIALLBIRDS

nesy

Electrical installation in building.
Instrumental  utilization. Grounding  resistance
measurement. Introduction to motor  starting
control,

Iiarglusmsmuuinsgiu nmsdandseulni
n5ayiNYnasIu szuuateiu n1sMUANLLALLGN
ADUWVIALAES
Electrical ~ safety inspection.  Electrical
installation in buildings according to standards.
Electric energy measurement. Energy conservation.
Grounding Control  of

systems, magnetic

contactors.

8. 819138 Fau

Meazdanuiusngludundngns 4o 5.1.3
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MeazdamunuIngluidundngns nanuan 1
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%a%'}mmé’qnqw Signals and Systems
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(Electric Circuit Analysis II) W3aWsouAu
4. 3g1idpatoundauiy Taid]

o o 9

5. MWNINNISI8TU TN 11 U FAN W.A. 2569
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€

6. IM0 1J'3"'61aﬂ‘iumiwmmmwﬂsﬁwqm
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Transform) n1suwdasaruana (Laplace Transform) wagn1suuasd (Z-Transform) 3998

2 U q’l" = <y < 1 a v e I G o o <
AN AT suEl audas WU eud alast T ud iR un au (Prerequisite) AUy

= i

dwmiunsdnwdesanluiviamenisduge taun szuuauaudalul® nasuszunana

€

aa w

NeAIa uavsruunsAsansinsauunAy

dmiunisusuuseneinluaisd fiswasdondidnie nsUsudaidenaly
AeSuresein Tasnsifindumgug "msudasandn (Wavelet Transform)” iluly
druvensiinngidyy i lnewmmralumsusuusssesindingn Weonseduidam
wangnsbiiimnivaisviniudeauiuimanaluladlutisgiu iessnnguims
wasavldadundesdealttlmifitiussansamaannlunisiinssidyanailits (Non-
stationary Signals) %aLﬂéaqﬁaLﬁuaénqﬂWiLLﬂang‘%aﬂaimmmauhm‘lé’asﬁaaugwﬁ
ﬂ13U'§”U1J§aﬁyaz‘dwiﬁ'ﬁﬁmlﬁ’ﬁuaqﬁmmﬁ'ﬁ'aamﬂé’aaﬁ’wm?ﬁ’auazmﬂiuiaﬁiu

gramnssugallagiu duasuinwensfnlinaziiledin uazdinlidanussquadnins

£

=l s = .:f 1 as & =1l v s v 1 =l
LSHUITEAUI8IYT (CLOs) 1/1mauauadmawaawsmimaugwawaﬂgjm (PLOs) l@agn4il

U
Usz@vdningean

2
as

6.2 HAdWSTIARTU

s

ulldn

HAdWsNsEeuszAuTIeY (CLOS)

naé’ws’msﬁuuﬁmawé’nqmi (PLOSs)

1) eungAudnuzvasdyy LAy sruundlulawy
vauazlawuaud e vuansauwwaAalung

undgmmadmnssulwihiidudau

PLO 1: Usegnaldmnuimundenians Ingimans
Wugu Imensduin wazdenssuli iieTiasiei

wazuNdymmeimnssuiidudeussraduszuy

2) WATIEAUUUTIA DI NALAAIENIU995 ¥V UR AU

Liwdsmunat TagldnisuvamiSes arvaw uasd

PLO 2 : 32y AAT1zy duAudaya uazadluuuians
- P i a oo w
vaaamInssy WeuAdymmadnmnssulwihfidudau

TogAtafauS undund s uLas NS W Tig iy

3) snuuvusruuUszInanadgynlesiu Wasnndas

Auderivuamanedauaziinsguiamnssy

PLO 3: panuuudazimuszuulii nszuiunis wse
Wmsmadmnssy Wesuityymiaianssulnihd
Fudau muldtetiinsumaia wswsia dau arw

Uaoaie dauanaen wasuinsg i dn
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7. msuiguliisunisuiulsesein

TV NAN EAEEL AT feiiAnuulag
03601311 &ynuuazsEuy 3(3-0-6) | 03601311 dyayeuazssuu 3(3-0-6)
Signals and Systems) (Signals and Systems)
Jyrineadeunnoy 03601212 uiawdousu Jiisasdouindey 03601212 wiawioudy
Awiinaadoundauiy Lif Jiidaadoundauiy Lif
A185U18T1873U1 (Course Description) Aaiu1eT183u (Course Description) YuUserasune
dyynuarszuunaiiomanaitarlisess g rnuarszuusaidomianaasliiaiag 5151311;

v sruuldadunazliudsauna nsieszi
Fygralaslimsudaifod nasuasaivans way
n1sulat n1suseynd Ay uuassEUL nAdA
viualslumsinseidygauassuy
Continuous-time  and  discrete-time  signal
and systems; linear time-invariant systems; signal
analysis using Fourier transform, Laplace transform,
and Z-transform; applications of signal and
systerns; modern techniques in signal and system

analysis,

nanal seuuldndunaslundsauinat nsiesizn
dyqradaslinisudaidiies niswasaivans nas
wUasd waznisudaanvidn n1suszynadyyiuuas
szuu allavuadslunisimseidygauarseuy
Continuous-time and discrete-time signals
and systems. linear time-invariant systems. Signal
analysis using Fourier transform, Laplace transform,
Z-transform, and Wavelet transform. Applications
of signal and systerns. Modern techniques in signal

and system analysis.

&
8. 219138 U

sgazdsanuiusngludumdngns 4o 5.1.3

9. m‘mu,amnﬂ'swaa“wémsﬁaui’mnwé’ngméinEﬁm

Meazdsanuiunngludumdngns nawuan 1
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19.40. 1-2

WUULEUBYRUTUUT318391
sEAuUSeYIn3

NMAEIAINSTUINAN AnzddnssuAIans AST197 TneRaIIIYN

TunIBin (BuTsee-vu U iRn v Anwvideaules)

1. SWa3Y1 03601314 3(3-0-6)
Fodgnulne NsUsEUIASY N UATYID
Fodnrwdengu Digital Signal Processing

2. swAniivausuugseglunsiainszduuiyng dail

s =

(v) vrmmﬁimmww'luwaﬂQm’smnﬁumamﬁmsﬁm anuignadnssulniaings
() AnanzUinu
(v) Aanisiasn

() wuImivndenias

() AUIMTAMTURBNGAT..ooeveveerernnen AVUVIU Y e

= o v E=1 1 rad
L AVINABILTEULINDU Laid]

3

4. IdeaTounsouny Laigi

5. Juiisavinseden Fuit 11 oy Sanau we. 2569
6

anUszasAlunIsau/UTuues1e3en

6.1 AUAIAYVBITEIVIARMARE LUNITUTUUS

o o w < a v o a &
Tullagiulssmalnemdsdundeuasygiafmsuinnssuuazialuladvugmiy

s

ulsueiasugianivia (Digital Economy) uazn1aiUasuriuganamnssudaaey (Smart
Industry) dawaliinsuszgndldnussuuduees laswiodumesiinvesasinds (oT)

sruusnugus i nalulagnisuwndudugt wagssuumuausansuglulassiglnih

73

2058 (Smart Grid) WWUTUBE9UNIANE USUNAISWaIULa v ldiAndauanay

Y

©e

€

s

yauRdiaduniidesldiunisUszanas wTImswazwiud nrgnanIIY

w e o

adagUuTslinudeInsimnsinindinwetugaddunisimsisdiazdnnisiu

B

€
R

9

o oA

araddviaiiedlUdszendldnulumaluladadslmiliogadivssansnw

aa = o

MIvINTUssadyaIuaivia fallaudAyiduededdundnansiangsy
ansUndia WesnnilunedningadulddSeudilaufniiugiunasnizuiunisves

MlTzikazUszanadyyialusUiuuiva duwnsineeldddnannningsy

s []

dynuuazszuuiailuseiiies nsduitegie nsudasisesuuulbineiios wagnis

]
s =%

WUasd (Z-transform) @sesAnugivariteiduadosiionisimnssuiiddyigndvvis

a oo

Tunsuhlldeenuuudiinsosdweyudia (Digital Filter Design) uazn1sainamdnyne
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VBIFEY Y6 %ql,fluﬂﬂmué’ﬂﬁ’miuﬂﬁﬁmmisuué‘m‘[uﬁﬁ TJLUVUEDAT WAZNITIASIEA

i
5 1oe

ﬁuauawmm’i,wyl,waur’ﬂmﬁmmwwamnssu Fugoulusziinin

=

dmiunisusulgeneinluaded ds1vazdend1dgAe n1sUsuUsalen

Aaiulgseiv Waiiuduiamadgieoulandwaluladlutiagdu Idun "uni1gns
28NLUUAINTBIRINA" "malansUszananadyauuuuisalny (Real-time signal
processing techniques)' uaz "n1suszyndldnisussuiaduyiudswalumalulad
eyl Whanlilusedn lagawalunsuSuussneivnana \ieenszAunanansly
iaiualy densuiuauianimaneluladneufinneduasniieussuana
= ar ] ' ' = s o g a
AU Igelulag iy WazanteeesEndtmguidunisdiluussynaldeaues elu
MAgRAMNIIA (Practical and Real-time Applications) §ansusugeilagtnadaasuly

Udnussguadwsniaiieuiseiumeian (CLOs) inguausnazduindounadnsnsious

Vomingns (PLOs) ldednailussdvsnmgsan

aa &
6.2 HaawsAnYuAUEn

HAAWSN1sIFEUSssAUTIEIT (CLOS)

HARWSNI5ITHUFYDIUENGAT (PLOS)

1) a5ugnanmsiinTgiasyssunanadyananl
setted tilaimuansoumAlunsuAdammg

Frnssulnda

PLO L: Usegndltanuisundamans Ingimans
Hugu Inernsiuan wasdmnssulwi iedinsie

wazunUsywmademnssuidudauat1udussuy

2) '3LﬁmsﬁLLUUﬁwamnmmawjt{%a'ﬁuasnmmm%' Ve

uwnluleyrluszuuBaduiiliwasuwlammuaan

PLO 2 : 52y Jinsngvt uAudaya wazadrauuusiaes
eImNs s Wouidyuimdamnssulwihiiduday

lagArtafeusundundsnuuas M i iy

3) RNUUUMINSENRIViauaSEUUUSTInanadtyy o T

aonnaesiviaimuamamaiauaziinsgudaanssy

avelu

PLO 3: ponuuuuazimuiszuulvii nszuiuns wie
ABnImsimnsy weudtymimaimngsuluiagi
Fudou muldtediiamunain wsugia Sau A

Uaeany windey uasuinsgiuividn
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7. tm's'NLU'%UULﬁﬂUﬂﬁU%’UUgﬁw%m

WY NAN EUR VTV ilAbuwag
03601314 n1sUszadyanuniva 3(3-0-6) | 03601314 mMsUsznadymIuAIva 3(3-0-6)
(Digital Signal Processing) (Digital Sienal Processing)
Inidesdounnou Ll Juwseaniouviey i
Iniideadouniouiy i Joiideaiouniauiy Ll
Aau1T13w (Course Description) A185UIB9187%7 (Course Description) L
Fyaraunalidadiouarsyuy nsudasmiFes MIAATIEiLazN U ssnakady LAz TEUY ﬁﬂ%:’

uazn1swanjiGushideiiion n1sutasd msdndedne
Fyarunaaiios msiersinisulasesszuuly
Waguwasmuiandadu Tasatimaessuunanlil
satllas nsUszyndnsUstanadyauAiva

Discrete-time signals and systems. Fourier
transform and discrete  Fourier transform. 7
transform. Sampling of continuous time signal.
Transform analysis of linear time-invariant systems,
Structures for discrete-time systems. Digital signal

processing applications.

nanlisaides nsulasyFesuuulisaiies nsulas
Fuazn1suszynaldaru asdudedawaznisadne
Fyyrunatsaiisnduiu mslnseinisulases
sruuaduliwAsuwasmunm Tassadhaveassuy
watldnauios umigniseaniuudinsesddiauay
wntiantsUszuranadyuiuuuuisealuy nng
Uszynaltnisuszwadynradivalumalulad
aiylual

Analysis and processing of discrete-time
signals and systems. Discrete Fourier transform. Z-
transform and its applications. Sampling and
reconstruction  of  continuous-time  signals.
Transform analysis of linear time-invariant systems.
Discrete-time system structures. Introduction to
digital filter design and real-time signal processing
techniques. Applications of digital signal processing

in modern technologies.

8. 919138H0U

seazdeanmnusngluiaumdngas 1o 5.1.3

9. m'muﬁmnﬁwaé'ws‘nm%auis'mﬂwﬁ'ngméiwﬁ°zj'1

swasduanmisngluiduvdngns nManuan 1

173




.uN. 1-2

wuuEUaYaUIUUS 879N
sEAUUTeYYIns

MATYAAINTINIAN Ansdainssudans @359 SnenaSsien

wumiein (w.usse18-v UFURNS-v. Anvisenue)

1. swadan 03601321 3(3-0-6)

o

Fv1n1elne NanNN13a0aNS

VIVIN1TINGY Principles of Communications

2. swdniveuSudsegluminaivsziudiyyng dail

(v) 'mmm%'n,aww'lwé’ﬂgmﬁmﬂaiumamﬂ’m%m anMmirdaInssulwinfgias
() Fvnawiztdu
(V) A anziden

() wuwdvndanas

() %m%msﬁm%’wé’ﬂqm .............................. S in v
AildasSeuunney 03601311 dryqrauazszuy (Signals and Systems)
. Awfidsadounauiy g
TUNIRI 51832 Fufl 11 (iou Ssvnau w.a. 2569

6. % Ui”ﬂdﬂ1uﬂﬂiwmu'1/‘L|‘§UU'N’5151’2°U’I

6.1 ANwEIA YTV IMAzIMANaTUNTUTUUSS

’Luﬁaﬁ]ﬂ’uﬂismﬂlwaﬁwﬁﬁumﬁaumﬁﬁammwﬁmt,asﬁ’eﬂuﬁ%ﬁaaémﬁmmwu
auulevawmaluladatsaumnduasnsdeasvosdssin szmama‘l,ﬂﬂsaai’mwumumu
msdoanstnseuuaufimaauuas sidsuwlasadrainansslan Tnalanzegedensdn
wveanalulad 56/6G miaaammwaaqaﬁqﬂim anUasnssuiasatnendeudilias
wazimaluladdumesidnvasassnds (o) ﬁL“?ﬁlawimL?’hﬁU‘izUUE}mﬁ’mﬂﬁﬁJLLauIﬂN‘ZJIWEJ
IWs9a3ey (Smart Grid) Uiuwnmﬂaﬂuwaﬂmmumimvwaaaﬁmﬂ‘immmauaw
umAa ffAuEfisutou wazdvainnadosnelingunauasdetidui iy
'.1mnﬂﬂﬂwqﬂ’l,wmaml,wmammmwa'mguﬂummLﬂiwsml,axaam,wmzuuﬁaaﬁ
doyaiiosesfumsudsusinmamaluladfond

eTmdnnsieans mammmmﬂmwaEmalﬂ,waﬂamamﬂﬁumamuumm
Lﬁmmmﬂuiwm‘mmwaﬂwmwﬂmmm’mwﬂm AuIfuNsEUIUNISSUd AL AT A A

as

y1a (Modulation) vislugUuuunousdenuazadsa Unmldldndnnudsivgly
MsieTsianasuvesdynin nansenuvedey yaIsUNIU (Noise) wazvguijnisdy

A19819 %ﬂaaﬁmwé’mdwﬁLU%’amaﬁaum%awaﬁugwua“wﬁ'zuﬁ%v?ﬂﬁﬁﬁmL%Tﬂﬁ)
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anlnanssnvesszuulnsANUIAY N1580AISILES wagn1sdodlsUIumI ey vinlv
ddmannsodluvssgndldlumsudtigwmadmnssuuasnisysanmsssuudeansidi
nAmnssulwihidwasmaluladndsnuldegraduszuy

dmiunsuiuupeneinluessi dswasdoaddyie nsuTulsanaduian

2
=

WanluAesuiesiein Tnodadomsaiuuisdiy Wy nufagdaarnisuninszane

'
a <

o w v oa o % o e ¢ PR e 2 W v
AawInY (WeanAuggaunuInnau) wdiuiuesdnusallmifidutiagt léun

b

&

"WuguresszuuInsauuAuadelny” "msﬁ;aﬁmwuwaqaﬁ" @onlnenssuaiony
Insimitadouiiadulml” uas ‘ngmneuagtatiauidisnsinsanuay Taomaaaly
n19Us U3 vIRIna7 Lﬁ'aamsm"uLﬁawwwaawﬁﬂqm’l,ﬁﬁmmﬁuaﬁ’a doniuiugd
irivaumaluladnisdeanslugatiagdu (Modern Communication Landscape) Wav
asnmunszutinliundanlusedengmneiiieadestunisdeasinsauuny dans

U%UUﬁQﬁ%S‘lf’JElLﬁ%iJa%1@ﬂi$U’JUﬂﬁL?Uu%ﬁ'ﬁﬂ‘ixﬁwgﬂ‘lw wazauvayulvidnussa
9 U 9 L]

maé’wémiﬁaué’izﬁmm%m (CLOs) 7

CHRRERET)

v
fd o & s

6.2 HAGWSIARIUAUTAR

'
=

udouNaa NN emangns (PLOs) ¢

HAGWSNITISBUS52AUT18397 (CLOS)

NadWSN3EEUYaImANgns (PLOS)

1) aBuevanNMsAeasuaZ N1 NEd UL UL SN
tierimuansauuwAalumsuAtymimimnssulwi

nugou

PLO 1: Usggnalipuiiuednemans Ingiarans
Hugu nensiun wazdmnssulwi Wisdnsei

o a = w '
wazundaynimaimnssuiduteusgiadussuy

2) Wnssilszdninmuatssuudeasuasnanse vy
vasdg TN nsliuuuinemndnmaniuay

VuinsdudIoig

PLO 2: 52y TiAseyl dududaya wazadrawuusiaes
MeIAmINT T WeunUymmddimnssulwihiduday

LagAdafauTuUNATUNE N IULaE NMSWAILATIE 38U

3) eeniuUsEULARasAITauLaslATIas AT Y
sauwan Wasnrdosiudomvuanianats

WINTFILIAINTTY kaznguuIeiiienta

PLO 3: paniuukaswalussuulu nszuiunis wie
as a o v rY P
/N INIAINTIY WauAUgynmisiaanssulwii
Fudou melddadiiniumade swgiin danu Ay

Uaansiy duindey wazuinsgiuivian
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7. m3radSsuiisunisuiudseseien

TUAUVIAY EAURLRITHTITES deiiAsuntae
03601321 wann1sdpans 3(3-0-6) | 03601321 wann19&aans 3(3-0-6)
(Principles of Cornmunications) (Principles of Communications)
Tuiiseniiuntiey 03601311 Juiseaiouindou 03601311
Juiisonduundouiy L Jwisoaiouniauiy 1
A85U185 183 (Course Description) ANa5UIES I8 (Course Description) Usuusesdadune
umhgdyiauasssuu awaniuvesdyain unhgdyuuayssuy awenfuvasdoyyin wfi'u;

uazn1sUsEgnAvIRunTLAE MIWAIITES n1sndn
fyananady Mead wawal sy Budiomsy
Wu Fyyrausuniulunisiearsuourfen nisnan
dyanvanvudluund vnuimsdudygiuvetiun
Jad nsnardnaaueusdoniad msnadyn
swawad nmsnardyainead nsdaindn ns
TaRmAnLuULY a0 umdangds n1suwsnszane
ANy dusznaululasiviuasmsiaasanidioy
waznsAea T aLAs

Introduction to signal and systems. Spectrum
of signal and applications of Fourier series and
transform. Analog modulation. DSB. SSB. FM. NBFM.
PM.  Noise in
baseband modulation. Nyquist's sampling theory

analog communication. Binary
and quantization. Pulse analog modulation. Pulse

code modulation. Delta modulation. Multiplexing.

Time-division  multiplexing.  Introduction  to
transmission  lines. Radio  wave propasgation.
Microwave components and satellite

communications and optical communication.

waznsdszyndvataunsuuaznisuvasiiies nsndn
duuinueuzdon dyginsuniulunisd eans
wauzdan nguinmsgudoduvadluniaduaznisia
moulnd nsnardygrusianad n1anandeyyin
wad1 nmalafmdn asdusznavlulasiavuazns
Aeansmuiton nsdamsmaua flugiuesszuy
nsanuraruareiny miﬁ'aa"l‘su.um-ﬂaavaﬁ
Antanssuaiotnolusimiindeuiatulml nguung
wartadsiuimsnsinsauuiag

Introduction to signal and systems. Spectrum
of signal and applications of Fourier series and
transform. Analog modulation. Noise in analog
communication. Nyquist’s sampling theory and
Delta
modulation. Multiplexing. Microwave components

quantization. Pulse code modulation.

and satellite communications. Optical
communication.  Fundamentals of modern
telecommunication systems. Cellular
communication.  Modern  mobile  network
architecture.  Telecommunication Laws and

Regulations,

&
8. 21138 U

MeavdeanwiuTnglusundngns 9o 5.1.3

9. A1TNUAAINISHARWEN5FBUTINnangnIgTeivn

Meazdsanwivngludundngns nawuan 1
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19.40. 1-2

LuuLdUBYaUTuUTITI83Y
seauliyy1ns

A danTauliiy angdainssudiand A SN nas19

Innumhein (vu.usse1e-vu IR -1 Anvrdisnuie)

1. sWadn 03601332 3(3-0-6)
Fo3unulne lulaspaulvisaiaes
YaFUN 1D INgY Microcontroller

2. MniiveUiuusseglunuinivssiulzynnd aeil

() vnadvnanzlundngasidnssumanstiudiin @1 dvimnssulviimg
(v) Fnanizdefu
() FJianiziden

() wnedvdenias

() AUMTEMTUNENGAT ANUAY Ve

3. A NdauTauNInou 03601232 N1390NLUUNITATTALAL RSSO

(Digital Circuits and Logic Design)

4. Jyifaussunsauny 14id

5. YWY 183 90

=3

Uil 11 ey A9MAYU W.A. 2569

ale

6. InquszasAlunIsiau/UFuUTITeIan

6.1 A vasss I IuazmawalunsuuUge
llaguusenalveidsiunisuusavalgynananssusaases (Smart
Industry) wagszuuiaswyiad dvianinulaviglnauaud 4.0 G udun1susud ey
nsEUIUNMIHARLANITUIMITInN AN ulRTusuusalusti (Automation) Hrunas
Uszgnaldanunaluladdumesidnvesasswia (loT) FBUUYUBUA 81usudlnii (EV) wax
sruumuAunsulasiundwululasereliindaases (Smart Grid) uSunnas

Wasuulawnariidsnaliningnamnssugaludiaudesnsimns i diinssay

'
=

L%mmmisﬁuqalunniaaﬂLLuuLgaxﬁwmixuuﬂaﬁa (Embedded Systems) ialluauas
nalumsmunuguniafliuarseuusaludildesaiussavinnuasusiug
seivlulasreulvsaiass %’qﬁre'mz..l51ﬁmﬂLﬁuaﬂﬁa@ﬂﬂmqa%’wmé’nqmﬁmﬂﬁu
ANEATU TR Lﬁawﬂmﬁuma%fzﬂLmuwé’ﬂﬁ'ﬁ%'wmmé’mwms&’ﬂaLﬁ'mﬁ'umiﬁwmma@
zuuUsznanavruadn dnmevinwsliddadleandnonssumeufinnediasnisyiney
31U UYDIMUI8UTELIEARE WU28AILT wazgunsaisudn-deoan (/O Interfacing)

ﬁﬁmﬁLU%’&ULaﬁaumwwm%amwiwmiaanLLUUaﬁmn%uasmiﬁ’ﬁuuwawmﬁ i
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o

’Lﬁﬂﬁmmmmﬁwaéﬁmwﬂﬂﬂwqﬂm“h’flumsﬁauiﬂmﬂimw@mgﬁum (Low-level
Programming) wazniseanuuuszuumuaudluifdaduinusindnisnduwasya
Iﬁlﬁé’m%’uﬁmns"LWﬁflaﬂﬂwﬁu

dwmiunsusulssednlunsed 1 NsneasidendfyAe m‘aﬂiuﬂmuawﬂu
Aesureseiv Tnadademisaduutediy wy uniglulasaeulnsaiaaditosduy
lassasramsensauasveslulasraulvsaians waznsuszynaldlussuunisdn (e
U%’ULUﬁﬂuTﬁLﬁumiUisaﬂm“lﬂifmuﬁa’l.uisuuwmﬂu) LLé”;U%ULﬁuaaﬁmm%’aﬁalmiﬁL"fJu
{]awu laun "ﬁﬂ’l‘fjﬁlaﬂ'ﬁﬁiluiﬂiﬂBUT,V]SE*]LEE]‘iLLﬁuﬂﬂiL‘UaﬂJmBaUﬂimﬂﬁﬁluaﬂ" "NILTEY
maamuaumammm (C Language)' *msadreyaddsnvndlnesmlusauulusunsy
maaqamummwum LU MATLAB/Simulink %38 PSIM" waz "miaammmuuumum
onludfilasldlulasroulvsaaasidudiussunana” Tmﬂmmwa’l.umiUﬁUUﬁaﬂm‘m
AINATD maaﬂﬁ“mwaﬂam’mummmuaya A9ATUAUANUADINITTBINIAAATVINTTLT
AN NIk ALTLUE (Assembly) uifunsldnreduaznisldiadosile

asnlAndaluliR (Model-Based Design) mmummigmﬂ'1'31/7'14'1111‘14{1%@11”14 nsUSuUell

a o

wiasaiinvz AU URdesn

q

WUUITY wazaunsnussanadws nmsiSeudseausioiv (CLOs) i

v

v

(Active Leaming) vilviiidmdlanalnnisaiuay

- '

JULAA DUKAANWS NS

Y

Boujvesdngns (PLO) leadrafiszAnsningean

i ¥
fad & = s a

6.2 HaawsMAnduiuian

Naﬁwénﬁf‘%'aui'szﬁusw%m (CLOs)

HAAWSN15IFBuTvaMaNgns (PLOS)

1) afursandmanssunaznisvinaiuues
lulasmaulvsamad Warmuansauwwfinlunts

widgywimadanssuluih

PLO 1: Usegndldanugeuadamans neranans
Wugu menisAna wazdnnssulaih dotinsw

uazundagmimadmnssuidudoustrudussuy

2) Tmsrzvinadandoviisanuiuaraunsainieuen
Inglduuuinomidimnisuuazsensulssians

an1unisal

PLO 2: sy Awnsevt Aududeua wazadrawuuiiaes
MAANTIY WeuATywimadmnssulwitiidudeay
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7. m3isuliisunisuiulgesein

WAV URY EULR L VTS AviiAsuas
03601332 lulaslwsiwawas 3(3-0-6) | 03601332 Lulasraulnsalaad 3(3-0-6) | USuusatiadnn
Microprocessors Microcontroller
Jifideniouniey 03601232 Jnfidendounnoy 03601232
Inridonioundouiu i Jrireaioundouiu i
Aadures1eiv (Course Description) Aeiuw 1871 (Course Description) U¥uusdatung
wuzilulasinsiwawes laseadrewadlulag antnenssuvaslulasraulvsaaas niseanuuu P

Insiwawes ns@sulusunsunaamuud watanig
Fousta whuau msieuresuduazdiean ns
Usvgndldlulasinsiwawesluszuunisda nns
Uszgnaltlulasinsiwamaslussuudnluli

Introduction to microprocessors. Structure of
ricroprocessors. Assembly programming. Interface
techniques. Memories. Input-output interfaces.
Applications of micropracessors in instrumentation
Applications

systems. of microprocessors  in

automation systems.
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Architecture of microcontroller. Design  of|
memory interfacing and  assembly language,
programming. Microcontrollers and interfacing with
external devices. Control programing using C
language. C code generation using Matlab/Simulink
or PSIM. Design of automatic control systems using

microcontrollers as the processor.
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FoSurnrwrdan 0 Microcontroller Laboratory
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Microprocessors Laboratory Microcontroller Laboratory
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Laboratory for microprocessors.

Laboratory for microcontroller.
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Concept and code of practice for basic
design. 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
schedule. Emergency power systems. Short circuit
current  calculation.

Grounding  systems for

electrical installation. Design safety.
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Concept and code of practice for basic
design. Standards. Power distribution schemes,
Electrical wires and cables. Raceways. Electrical
equipment and apparatus. Load calculation. Power
factor improvement and capacitor bank circuit
desien. Liehting and appliances circuit design.
Motor circuit design. Load, feeder and main
schedule. Emergency power systems. Short circuit
current  calculation,

Grounding  systems  for

electrical installation. Design safety. Electrical

system drawing.
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A105U18 518737 (Course Description) f105U18587397 (Course Description) USuUsades U
msldusslamiluiusgaaszussuiulussuy wunAnfugunazn1suseynaldniusaslu | sqg5en

Wirds msddalviiussgaiianisnaaou inada
mﬁ'ﬂulv\lﬁm'i&@? AnueseaauLlivinazivailiangs
auu nswsnadluladdnvdndduing veuwan
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Uses of high voltage and overvoltage in power
systems. Generation of high voltage for testing. High
voltage measurement techniques. Flectric field
stress and insulation techniques. Breakdown of gas,
liquid and solid dielectric. High voltage testing
techniques. Lightning and protection. Insulation

coordination.

szuulwviaAds msn’"lLﬁm‘l,wﬁmsa@ﬂﬁanﬁwaau
wadANSTALTIAuge nsTasisdauulniiuay
auaisavnalwirluauiu nnseanwuunandenldy
auuluda nsiwsnadluladidanini W us e
Y0UMA? UarvoIud e NISNAAIULSIT UG IATY
winsguaina Madwavnisdasiuusaiuiiy ns
Uszauduiusauiuluszuuliihings msdszandld

walulabussduaslunuaivlmiiiennudaendty

Fundamental

high voltage in electric power systems. Generation

of high voltage

measurement techniques. Analysis of electric fields
and electrical stress in insulation systems. Design

and selection of electrical insulation. Breakdown

phenomena in

dielectrics. High voltage testing with international

standards. Lightning and overvoltage protection.

Insulation

Application of high voltage technologies in modern

engineering practices for safety.

gaseous,

coordination in

concepts and applications of

for testing. High voltage

liguid, and solid

power  systems.

8. 819130 H0U

sgazdeanuinuangluidundngns 4o 5.1.3

9. MINUAAINITHATNENTIT8USIINUaNgnTgs18Tun

eazdeanuiiuTIngludunanans aeuuan 1
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2940, 1-2
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NA3IAINssului Aeugidanssuaans a5 ANUNVAATINYN

umein (wu.u5e18-90 UFYRMT-v Anvishenue)

1. 5%aq90 03601356 3(3-0-6)
Foivn1wlng IAINTTUAET 1RSIy
VaTUINY1DIN Y Smart Lighting Engineering

2, i'm%ﬂmﬁww%’w@dagi“lwmm'“:*uﬁxﬁuu‘%mumum? adl
) vanadvanslundngnsimnssumansiudin duivimnssuluinnngs
() wnawededu
(v) Ananizidan
() wneivndenas
() ﬁﬂmu%m'iﬁm%’wé’ﬂqm .............................. LT i
3. JufidesSouron 03601221 waluladnsdoansuasinsetnelningaases
(Communication Technology and Smart Grid) was
03601231 MNITUALITUUBIENNTaTNS |
(Electronic Circuits and Systems 1)
4. Juriideudounaudy Laid]
5. Jufidnviseian $uil 11 iiou Bevnau w.a. 2569
6. MmgUszaAlunianau/Uiuugaseien

6.1 AnudAy e Ivnazmamalun1sUFulse

mﬂiuias‘jﬂ'ﬁlﬁuaqadvalﬁﬁ’wmaahasmt,fnﬂrmﬁsuwaamlwLL'UULﬁulﬂejiwmaa

a

m’wﬂwﬁm%‘mw@a (High-Efficiency Solid-State Lighting) UAETZUUAIUANUAID DT Y

'
a

(Smart Lighting Systems) ﬁgﬁauiaaﬁumﬂiuiaﬁmiaummmsﬁumaiﬁmmaﬁwa
(IoT) fq;ﬁn’ﬁj’%aﬁwmm’wﬁzﬂumim%ma%”mmwL%’ﬂﬁ}ﬁug}uﬁwu‘[whmm%ﬂ wasuagd N3
BONUUULALATUIMTEUUE 898719 Tuiinsdszgnaldssuumuaudvas oz oty
UszdvSnmmasnuuazaudeiiuunsenns
nnﬂ%’uﬂqm%&ﬁyﬁ%qﬂﬁzmﬁLﬁ@TﬁLﬁ”amﬁuaﬁ'ﬂLLazaamﬂé’aoﬁ’ULLmIﬁu
waluladlugatlogiu wu msvssandldszuy Smart Building, nssanuuuszuudesaing
ﬁmauauaaﬁia@‘l{i’am (Human-Centric Lighting), nMsussiliunamundsiuuasdaindaw

mmmmg’mamﬁrﬁm (LEED, TREES), LLaxm'ﬁmiwﬁ’ﬂﬁwaﬂswumnmamuwmma
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(Light Pollution) smﬁaLwalﬁi'la"’jmaamﬂé’aaﬁ’umaﬁwémsﬁaué’wwﬁﬂqm (PLO 1-9)
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6.2 NaansMAnvunuan

HAGWSNIEEUTszAUTI8397 (CLOS)

HAAWSN3TBUSYamANgRS (PLOS)

1) p8UIBMANMTIUEIUYBINISABEI19 unaeruiin
e uazMIsuBTU Lo muansauuwlAaluns

wnlammiadaanssulwiy

PLO 1: Ussyndldanuintuadiamans Inarrans
WugIu e wagdmnssulwih wediasie

wazunlgymimadenssuidudoustraduszuy

2) ApsziuuitasnismuaAuatranglunay
Myuana1As lngA1iadauszandnmnd 1 unay

PR GRERTE!

PLO 2: 3¢y TiAsigyi Audutoya warairawuusiass

LT T

aIAINssy WeuAdgnimaimnssuliiidudoy

LA dafeuSunaundsnuuag n s is iy

3) PBNUVUIEUABIAI N8 a3 LRUAz sEUUAIUAY T
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ATAAUENIZNIIULEAS

PLO 3: eanuuuwasWauszuulin nssuiunts wie
A8 maiaminssy Wouddgwimaimnssuluiiag
Fudou melddetindumain iswsin dian Ay

Jaonie dwnaou WAZNIATEIUIYNTN

4) danlvonauriadslwivanindostiomaimnssuly

M3naeINIsnTzeLamarsefiunasEuUdnadng

PLO 5: @319 \den uazuszyndlding saiio vavisuag

wazimaluladddvaateludluauimnssulwinmss

| lneAmilsfstodrinuaznansgnuainnisleoy

5) ﬁué’uua3muam%’agamamaﬁﬁﬂaamaluiaﬁeim
sl waldlumsiinssiuasuitamids

AAINTTU

PLO 7: Aaansuaztnausdoyaniaimnssulniiimds
loagnafiusz@ninm N lneuazatwdangy Tu

JUkUUTIBIY Mdaue wazmsdea T

6) MIVFEBUITUUARBIEI9MLLIATTIUAN I EN Y
Wazaan1enual eannansenufadinuLay

dulndey

PLO 8 Ussidunansgvuvaaiuiainssud odany
\ATgAY Sndeu wazaulasasy n1eldnsauvas

NYWIIY UIRSHINANAN WaznsWanidady

) UfuAnhiiluguzandnuiediingy Wsiaua

UWIMINSPaNUUUIEUUdDIaI 18RS ey I duiidnle

i

PLO 6: v 1us AU 8 wluanarvi v ldou il
Usgdvsnn sisluunumdiiiuuazaundniiy tieussa

Whvinevasuianingsy

8) q1au,r:mu,azw‘”ﬁuu1ﬁﬂ1~1xmﬁﬁs}ué’mﬂiu‘la%aaaiw

pvasuziasunlasliagradaia
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7. a9aleuiisunsuTulgesie e

YUY 839U TUU AefiAbunag
03601356 ImINssudaiaing 3(3-0-6) | 03601356 YrnTsuanIaISRTuY 3(3-06) | Ufuugadiaien
(IUlumination Engineering) (Smart Lighting Engineering)

SuiidieaGeuniey  Lid Jniiseaiouineu 03601221 wax 03601231 Wasuwlasini
Junfispaiuunioui Tuif FuniidonFounienfu 1 HaeGanney
faBuruswin (Course Description) AU 18311 (Course Description)

wnaanniauas uasmazd adslay nsdosaing wdnnsiugruvaansliuasaing undsriuia | Viudsidasuy
yagiu wanmsinalunisdesadng waiianisliuas | was Auazmsueadiv MIAIANATBONWUUSTUVERY | 518377

ainanwluaimisuarateuonatns Useans nm
WAMUVDINITADIATN HAVDINAN1IEN I

Light sources. Light and color. Luminaries.
Basic illumination. Principle of lighting calculation.
Interior and exterior lighting techniques. Energy

efficiency of lighting. Effects of light pollution.

arnnwlunaznieusnains UseAnsnmwsinuaes
seuulnihuasadng WA STUUAIUAN
UAIET 198925 UYL aTHANTE N UTDIUAN IV A

Fundamental principles of illumination. Light
sources. Color and vision. Calculation and design of]

interior and exterior lighting systems.

efficiency of electrical lighting systems. Green

building  standards. Intelligent lighting

systems and the environmental impacts of light

pollution.

Energy

control

&
8. 213198 U

neandanwivinglududngns 4o 5.1.3

9. MINUAMININAANSNITIFBUS I NMENgRTgTIETan

Twasduanuiungluidundngns aamuan 1
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WMNAR (B.UT3878-00 U TR S- v Anwrdheaued)
1. $%a31 03601357 3(3-0-6)
Foivrnwnlve seuUlninras
%a%‘tj'm’nené’aﬂqw Electrical Power System

o
L= |

2. winiveuiuugeeglunanaiviseiuuiynias fed

(V) mnaivnamglundngnimnssumanstudio anmnividamnssuluingg
() AwnawztAu
(v) Awvnawziden

() vedvudenas

() %m‘%msﬁm%’wﬁﬂqm .............................. AVUNIU e

= c;l! =l { = 1 o 1 o as
3. 1 INADILTEUNINDU 03601354 n1564a8 @9 Lagmuren1adlvvin
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3

un

)

4.
5.
6.

(Electrical Power Generation, Transmission and

Distribution)

t:l. v = v o 1
FINDITUNTDUNY Taid]

Y5839 U 11 Wau A9y w.a. 2569

InguszasAlunswu/USuuss1e 3

6.1 ANwEIAL YT IV UAzMANalunTUTUU S
lulhgiuuszmdlveidsdundounsidsunumangsay (Energy Transition)
o duduiioysgidimuneaanufunarmisaidueu (Carbon Neutrality) wazdsmy
A3 U U Tﬂaﬁmﬁ'amzuuwé'wvumuﬁau (Renewable Energy Integration) 12y
WANULAIR TImduarnAN LAY vingszuudwazdmhemddluinludndiuiiasiuegag
fnselan nMswasuulasiusznoufumsdulavessuousligi (EV) warszuunniAu
WAIITU v?ﬂ‘lﬂmaﬁtiwlw%ﬁjﬂLﬁmﬁaqu%mﬁUﬂawuﬁwwwae’ﬁumwmaﬁai LERBIN MUY

'
as ]

A3 WAEANINANAATEWINNNTHAALAEAITUS AR U%UmeéﬁﬁﬁawaIﬁwﬂammmm%’g
FIAMNWNUNGNIU warnngaa NIl SAudeinisinnswiiigaitamdls
dadnlunginssundesruu wasanunsoinseilasaneliiniiianududeuldes g

NIvszuulwinmds Seflanudidyduededanaz ol ui i wdenndn
(Core Professional Elective) ﬁLU?EJULaﬁauﬁ'ﬂﬁ]ﬁwﬁmmaqﬁﬁmawﬁ‘uﬁmmmlﬂﬁ'}

s

JUGERLY! mmﬂLﬂmmimﬁﬂwqwﬁﬁuﬁwﬁawummgimmnﬁaua:tmwaawuadﬁxuu
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v fausivdnnisudn nsdsste Tuauianssamineg ddnazlalneluinwenisadig
wuuTrassveuaisaiuinlii wioulas uazaneds N5IATIERlusTUUReuLIY (Per
Unit System) aaanaunisAruinunisinasaslvan (Load Flow) nsaruisidiadnuiia
WIDIALNITANIITTUUUA N 7 WauRnadssnmuwuudang (Transient Stability) a4é
mmé’l,wa"]ﬁlﬁaLﬂ?adﬁa‘?ﬂm%wﬁﬁwLﬂuqqqﬁiunﬁﬁwlﬂwﬂimﬁu BONUUY 1KY UAY
muAusyuuliihidwesssnalifianutiuas Uaends uassitwuldegssewsa
GG

dwsunsusulgssinluadsd feeazdenddnyie AR HTNERERIE TRV R
ISeuLioy (Prerequisite) MMANTIE 03601351 M5TiAs ezl USuideu
Juswa 03601354 n15udn d9 wazd e dslvi (Electrical Power Generation,
Transmission and Distribution) Inawgualun1suiudssneisdingn weusulassas
anuiisduneulifiauutiagu ABnAdeIm LN BuLAzndnanslATIas
bmivasmaiunimnssuluiy ausdmnssuaans assien Fan1sUsuiouiesdioton
SosnssuiunsBoudvesddsliiiauseies (Pedagogical Alignment) 31nnN13v1A21Y
L%’ﬂaimiaa%waﬁugwuﬂﬂimﬁmﬁﬂﬁﬁwﬂﬂalﬂgjmﬁmswﬁizwL%ﬁﬂluﬁmf‘: Yredasuli
Udnimunanssougldogaiudnenm arussaRadwsnIsisussEaus1edu (CLOS) 1

L3

TuindouradwinITieuivemdngms (PLOs) Iadhaiiuszansnwasan

at =i =3 g ot =y
6.2 HaAWSMANYIUAUTER

HAdWSN1T3uuSsAUI9397 (CLOS)

HAANSNI5EBUSUBINANgRAS (PLOS)

1) 88 un9dIuUInaULAL LU 1A IBITEUUNER a4
wazdnialuih tefmuanseuuuAatunisuitym

madamnssulwhidudau

PLO 1: Uszgndlinuinuadnmans Inereans
Hugu mernsduan uarimnssulih wWieSiase

uazunJunimiadmnssuidudouss aduszuy

2) Ansevnisluavesidlwiwasanuiinndodly
suulwiids Teelduuusasmnendamansuas

SEUURANULIY

PLO 2: s¥y W5 1wt uAutaua uazainauuuiiaas
193N 550 touAdummiaimnssulwiisudau

TapAdadausunsundsnunaz s iy

3) DOALUULUINTIINITS N LEDE TN MUEZNISANTLITY
seuuliliiiuseanSnnaonadasiutaruuamig

windauagiasguianisy

PLO 3: apnuuuuaziauiszuulvih nszuiunis e
Baamamnssy Wewitaywivisdamnssulniig
Fudou maldtadiiadinain wsugin daeu A

Uasniy dawnden uazunsgiudnin

4) Fenldworduisadslmilunisimseinisivaves

maslwiuazassanzAnuniluszuulufiiigs

PLO 5: a¥w 1fen wasUszandldiaiosle venduas

a o

wazwaluladAdviaaieluilusdmnssuluiing s

lngAilsfadedrinuasuansenuainnisliouy
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7. as1aiguiiisunsuTudgeseien

UAUAY

197U UTUUT

y o o
Aenwasundag

03601357 szuuliriig 3(3-0-6)
(Electrical Power Systern)

ideasumiay 03601214

Pl ST

wispuTounsauiy il
ANy T (Course Description)
WANNITUDISTUUATHAR SEUUAITIY wazszUy
iy AnvnriazuuuTIaesvaas st sl
vilBuuaids uazauds Amuduiusuaausadulsh
waznszualihlussuudsinsuasszuudmning 1993
nddliihnsvuaadu ssuudeming fugrunistvavea
Inan fiugiunsfuamAiaiansos Augruns
Twrsgvinisdansasuuvanuinsuazlyauning
Lﬂﬁusmwmm‘;’mj mMsaniunuszuuagalszuda
Principles of generation, transmission and
distribution system. Characteristics and models of
generator, power transformer and transmission
line. Voltage and current relationship  in
transmission and distribution systems. Alternating
current power circuit. Per unit system. Basic of load
flow. Basic of fault calculation, Basic of symmetrical
and unsymmetrical short circuit analysis. Transient

stability. Economical system operation.

03601357 sruulnilinigs 3(3-0-6)

(Electrical Power System)

=

wPRBUSHUINNEY 03601354

3
JineuSeunSoudu lud

A1a5U1831873% (Course Description)
WANNIY8ITEVUNISHER SEUUAMTIY WavTsuy
e dnvazuaruuuiassvanadaanudnluii
wiawdaainds uarainds Anuduiusvaanseduliia
waznszualiilusvuudidouazssuusiming 29as
Adilihnssuaadu svuvdamize Augunisivanes
Twan fiugrunismuamsauinnsas fugrunis
Twasizvinasdnasswuvanuinsuazliauuias
mﬁammn.n.w%"’mj nmsiiuaussuuatialszvda
Principles of generation, transmission and
distribution system. Characteristics and models of
generator, power transformer and transmission
line. Voltage and current relationship  in
transmission and distribution systems. Alternating
current power circuit. Per unit systemn. Basic of load
flow. Basic of fault calculation. Basic of symmetrical
and unsymmetrical short circuit analysis. Transient

stability. Economical system operation.

wWasuulasivm

RaFuLLINaY

8. 919158 doU

MeazdsanunuTngluidundngns 4o 5.1.3

9. MINUAAINISHAAWENITITBUTINNANgAsETI8TY

MeazBeanuiuTngluduvangns nMenuan 1
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29.40. 1-2

UUULEUaYaUTUUTIT 8T
sEAUUTYYInS

nAv13Aanssulnia ARIZAAINTTUANARNS AIT197 INYNVAAITIYN

TIWUMIBAR (Vu.UT3e8-10. U URNs-vu. AnwisinuLeq)

1. 9%a391 03601362 3(3-0-6)
4 a -
Faivnwnineg FEUUATUANLTALEY
YFa3N1eBINg Y Linear Control Systems

a o ot ¥ a s =y o &
2. sgdnivedTuuseglunuiniunseaudiayins aeil

() wnadramglundngasimnssumansundin arwnivrimnssuliasida
() A uamzdeAy
() Avnameidon

() wuImIvLEanas

(G L R 1T Sy g P

a o w = ] = L3 . . . A
ARG HULIaUY 03601212 M5 AT12R993 W0 Il (Electric Circuit Analysis 11)
a o v o ) ) 1
NNeITEUNSaNNY 1aidi

w Ao o a | < a

UNINYI151839 U 11 oy Ay .. 2569
TnguszasAluntswaun/diudgeseian

6.1 AnudAvaeTIEIvIuasnaNalun1susule

lutagtiudszinalneidsinudngyaasugiafivauaznisduind suamamnssu

8923u¢ (Smart Industry) srusualdii (EV) wazsyuulsatnglvingaases (Smart Grid)

Favaluladwmarilgnatupuuazduindeudiessuudnluliiniiaududouguazdasnis

anuudug luseaviud nswaudsgaamnssunana1vinlilaseasauessz vy

3

Imnsauludagtudndudesiinisuszgndldssuutygiuseivg (A1) uasnsUssnana

3

[

ayadnderiPILUIMTINNTT MegeaImnssugalutdaiiaufosnsirnsiuiad

=

nwrm g smgdugdlunisiinned seniuy wasvngeussuunuAuSRluTAlAS
muEdiosuarUaansogeannieldanimundeuiiuu sty

edvsruumuaudndy Fdlawddyduedidulaseahmdngasimngsy
mansUnudin uarlasunissensuinduindwunuwanlungy “inermansimnssy’
(Engineering Science) LﬁaamﬂswaﬁmwﬁLﬂuiwﬂgwuﬁwﬁ'ﬁylummmwwaaﬁ“mmiua:ﬂ
vinwensaiwuuItasmeadnaans indudialouvasszuuniana Inn wagndanu
danazlatlnlunsiinsevinanevausnainuaziaissnmvsssuumuauuuutaunay

aaenIunIsanuuumnIvAsiiesduwuuiiles (PID Controller) Tnsldinadavmiaiugin
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(Root Locus) wagwanauauadlulaiunud dafueiosiiouasinusindwiduuagig
Bdlumsthlulduitigm s wazauaueissdnsnaluiiwiassuulwihluaaufua
CFN

ﬁ'w%’umiﬂi'uﬂqaﬂU?“Uﬂuﬂ%aﬂu N10azldund1AYA o m‘aﬂ‘%’uﬂ‘sﬂatﬁ"am
Aesu1s1877 Tnelfiulfineadnuiiiu "nMsmadouLaio snwesEUUAIUANG Y

&

UnyeyrUseiug (System stability testing using artificial intelligence)” wnliludauving
yaafasuneein Taowanalunisuiuusneindingn wesnssdundngaslviinim
suasly vusoruimutivnamaluladuazaensusuuuiliuvestan (Global Trends) 7l
msysannsmanidutygissingidiniuimnssunisnuauiuusaia nsudulse
\omiegdrodauuneuaraiaussousludliunian sinliidmdilanssuaunis

nsIvdeULalgsAINsEUURIuIAS esdeasiulvi ianszulunisiTeusidesn (Active

17 as a

“ ot L3 = o o < ) L1
Learnlng) LLﬂBﬁ']iJ'ﬁﬂU'ﬁ‘iQNaﬂ‘Wﬁﬂ’]'iL'iFJU'i'iBﬁ'UT]EI'J“U'] (CLOS) NUULARDUNAANG NS

@

U

\Sguiraemangns (PLOs) leeeniiuszdninmesan

U

2
ded & &

6.2 HAaaWSNLAAYUNULER

ST )

HaAwsn13SBuSTEAUTIBAYT (CLOS)

maﬁwémsﬁuué’mawﬁngm (PLOs)

1) afunguuuTasanaaadIansLasientuaulau
Paaszuumanawazlnii tieiivuansouwLIAnlunIs

witgyrimiadmnssuidudau

PLO 1 : Ussgndldanuiaunadamans Inermans
WugIu e msmuan wagdmnssulnih wedia e

uazuAdywimsimnssuidudeusdradussuu

2) AATIEvnanauauDma InLaatia TN WIaITEUY
muauiuuleaundu Taglduuuinasmndinmansi

LAHEdaY

PLO 2 : 53y Tns1zut duAudays wazaiauuuingss
madrmnssy touAtyyimaiemnssuliiidudeu

TAyATHIRIUTUNA LN R IURAZ NITARIUINOE U

3) sonwuumimUANAlafsBmATAIRAUTINLAY
nanauauaInul Wasnnrdasiutaimuamanaia

uazmwmsgwuﬁmQﬂisu

PLO 3 : sonuuuuaziuszuulwi nszuluns wio
BmImeimnssy euAtguimiaiaanssulwihvi
Fudau melatediarunaia swgha fau Ay

Uaaady 30803 Wazu1esgiuivnin
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7. msdiguliisunisuiulsesiein

EALR TR 187U TUU AeiiAsunas
03601362 SLUUAIUANLTIEY 3(3-0-6) | 03601362 SzUUAIUAMLTALAL 3(3-0-6)
(Linear Control Systerns) (Linear Control Systems)
Jniideandoumtey 03601212 JuriidaaGountou 03601212
Juriidoaioundauiy Tif Juiiseaiounioudy il
A1aiu18T18391 (Course Description) f'ha%mymﬁm (Course Description) Wdsadieti
wuudrasmnadiaaiansvasruy Heiduang WugumadamansdmiusuuaIuay a1 mﬁ’u;

lau wuudrasmasszuululawunaiuaslnwuningg
LUUTIABINATALAENISABUAYBINE T AUBITEUUS UG
Aniluazans nsauAuuuvIndanazaila nig
muauuuulaunduuazmwl suluunsmuALLUY
Yaundu unanuAauazidsulvresaissninuas
38UV Bnsveasuabiosnw

Mathematical models of systems. Transfer
function. 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.

wlasardary aunsideaunus wasinermansd
NI UUUasmadiamaniuazitadtudielay
953 UUNIINg W1 wasndau n1siiasiei
HANDUALDINATALAZIATE SN MYBITLUUAIVANLUY
daundu mseanuuummunmdesiunuuilelngld
wadanafusinuazaanavavaddulawuaiiud nng
vagaulaiivsnmvasszuumunulagldmauiines
vl iuseivg

Mathematical  fundamental for control
system. Laplace transforms, Differential equations
and engineering sciences. Mathematical models
and transfer functions of mechanical, electrical,
and energy-related systems. Analysis of dynamic
responses  and  stability of feedback control
systems. Design of basic PID controllers using Root
Locus and Frequency Response techniques.
stability

Computer-assisted testing of control

systems using artificial intelligence.
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03601433 Bidnnsatindanarvinssu 3(3-0-6) | 03601433 Bidnnsaiindgeavnssy 3(3-0-6) | Uiuusatiodun
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(Industrial Electronics) (Industrial Electronics and Automation) 4
Jineaduuuadey 03601231 wiawfeudy Jprideadounnou 1 pnidniniines
Frideadounioudu il Fvriidaadouniouty il BauuAau
A1a5u85183%7 (Course Description) AND8UWTWIYT (Course Description)
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ganuuuLHuRdiarelusunsurauinmes n1dou | 91931

gunsalansiafanids gunsaidudiuazdsean
ﬁm%)'um‘smuﬁumaqﬂﬁwniw wﬁﬂﬂﬁiﬁ"ugwmaa
1e3Bidnnsetindmds 199515uanssuanvumunuld
235udasdumdslwi Siadvidalednann uoud
gAEMNIsILAzNsAam TS sdnInasangus
automatic

Electronic circuits for

manufacturing. Power semiconductor devices.
Input and output devices for industrial control.
Basic principles of power electronic circuits.
Controlled rectifiers. Converter circuit. Solid-state
relay. Industrial robots and data communication

between intelligent machines.

TWsunsuiiuead msifoudanunsalfuiinead szuu
an1a1 MuguAgRAanIIuAIUANAIERLeaduasn1s
Uszena

Power semiconductor devices. Converter
circuits. PCB design using computer program. PLC
PLC Scada system.
robot PLC

programming. interfaces.

Industrial controlled by and

applications.
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YAV YI9INaY Basic Power System Reliability
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(Basic Power System Reliability) (Basic Power System Reliability)
Juiideadoundey i Tnidendounnou Wi
Jisenioundoutu T Jiidoaduundouty L
A85U185183%1 (Course Description) A183UIU5187Y1 (Course Description) Uuusedasuy

ommazwnfnvasniudaiiold nsussyndly DonwaziAnuasmudofiald nsusvyndly ﬂufm;

PMUMIWINLALUUNIUIL M sasIawuUTandlnsegie
uazn1sUssliunaTeszuuedeLasfuTay s
Usridlunamudaioldvosssuulngldnisuanugs L
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anuvNauiaila
Reliability
Application of the binomial distribution. Network

definitions  and  concepts.

modeling and evaluation of simple and complex

system.  System  reliability  evaluation using

probability distributions. Discrete Markov chains.
Continuous  Markov processes. Frequency and
Monte Carlo  simulation

duration techniques.

interruption indices.

PMUMTHINUVILVUNTUI nsadianuusianalasigiy
uaEn1TUszliuNaT0Is UeY 1 BLas Fud oL ng
1JsztﬁuwammL'ﬁ'aﬁa‘lé"uaaﬁxuuima’l'ﬁmimmm
Auiasdu ldunfaevuuulisaidas nsyuauns
irevuuLsBLiing wadlAnuiuasdisan

and

Reliability  definitions

Applications of binomial distribution. Network

concepts.

modeling and evaluation of simple and complex

systems.  System reliability evaluation using
probability distributions. Discrete Markov chains.
Continuous  Markov processes. Frequency and

duration techniques.

d
8. 219158r oY

Neasiduanwiunngluidundngas 4o 5.1.3

9. ATUANINTTHATNENTFBUINUANgRTH 183U

Mwazdsanunsngludumdngns nanuan 1

203




% .un.1-2

wuuLauevaUTuU5eTI8Iv
JEAUUTYEIAS

N1A3EAAINTTULIAAY AEIAINTSUAEAT AU ANBYRATIVUN

INUMNIEAR (WU UANWIPIER UL YL-UJURNS.)

1. s%a391 03601452 3(3-0-6)
Fodurn1unlne Ts99nstWAnmAs
Foivnrwdange Electric Power Plants
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Fanlasuudas

03601452 T593n5lwiids
(Electric Power Plants)

3(3-0-6)

Iniideadeunou 03601251
Afidaadouniouiu T
Aasuias1eiw (Course Description)

dulAalvan Tsednsivihdia Tssdnslwdnds
lath Tsadnslviiavoiuuia Tssdnsirfwdaanuany
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wngaindandanunauny Usstavuasanniligey
gunsalannil Iwindes nsedsandlvidos n1s
Jaadule nsreasiu wsugamansnaniuszuy
Inirinda

Load curve. Diesel power plant. Steam
power plant. Gas turbine power plant. Combined
cycle power plant. Hydro power plant. Nuclear
power plant. Renewable energy sources. Type of
substation.  Substation equipment. Substation
layout. Lightning protection. Grounding systerns.

Economic operation in power system.

03601452 1593nslwvlinngs
(Electric Power Plants)

3(3-0-6)

Jyimeatouannou i
Juiseaiuuniauiu il
A5U18518311 (Course Description)

dulaalvian Tsednslidiia Tsednslvdings
lath Tsadnsvdfaiuuda Tsadnslaiwdsnuany
fousau lsadnsliimdand Tsadnsndstnndns
wnasnnilandnuvawnululsznalne gunsaianni
gy msidiussuuBuasugaandvaaszuulnily
REE

Load curve. Diesel power plant. Steam
power plant. Gas turbine power plant. Combined
cycle power plant. Hydro power plant. Nuclear
power plant. sources of
Thailand.

operation of power systems.

Renewable energy

Substation  equipment.  Economic

wWasuwlasivi

AavduuLInay

Jiulgerasuny

578311

8. 919138 dau

gavtBeamununngluidundngaste 5.1.3
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%aﬁ‘zﬂﬂﬂmé’qﬂqw Electrical Power System Laboratory
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(Electrical Power Generation, Transmission and
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5. Juiisnrinseian Fufl 11 ey Banay . 2569
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6.1 AUENANYBITIETVILasUANE lUN1TUSUUS

lutagtuussmAlneidedundounisiuasusunend s (Energy Transition)
uazmsiannlassdelningaaios (Smart Grid) tiesessumaiiulnveswdsnumsudon
wazeugudlnin Gsdawalinginssunaznismuaussuumddliiiiaududeunasuds
Augandtluein viunmswasunlasianarviliauiiung auaies uazadiw
Uaeadsvesszuuliinanoidudsdidngean nagaamnssundsanuuasmiaeuns
IihwdnvesUsemadsiinnudesnisimnsiuiidsifianssousgs Liiosusludu

nowiiviatu uidesilvinwrnad Juiinudug awnsansiadeu Audnvuy IR was

o

wilalynhauaiudessuuldedrsgndeuazUasnsie

as

= a wa 0 w = = o =1 1 a s a
1031 iAnsszuulninmgs feiianud Ay dusdadsundngasiamnssy

o

FansUmdia (esaniduneivmimimduasmudeulosmuimmeguiidugslug

nsuszgnaldauaislunaufid Ganesladnduinuenisldindesdien gunsaivagey

wazuuudnaes Weliseinudnvusndlviiaznisvinnueesssuunsedn mMsds way
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e nssuumsidouiludesufoinstastievaevaeuliianininuy
N3ARIATIEMTCIAINSTTY (Engineering Thinking) #519AWAULAEAUNGANTIUTBITHUY
aalwihaelfanngan q wazaierunsgriniunasndslunmsufifnu g
Wunuauifuaginuyindnisidugeanlunsiauiuiunirgaamnssy
dmfunsuiudgeneiviluaded fiswasBoaddyie nsufudsuneini
foasuuLnau (Prerequisite) InLANSE 03601357 szuuluinnings (Electrical Power
System)U‘j"ULﬂ?{auL@mﬁa 03601354 N15WAR @9 Wazdnnurenasinidn (Electrical
Power Generation, Transmission and Distribution) wazUsuussanaguiesiedvlv
aonadadiu Insmaralunisusudgeneindingn Weusudduindeduneulidam
Jutagiu deandesnulasasnuasununsissulvivemdngnsniadsimnssalui
ANZIAINISUANENS A3519 m'ﬁﬂ%"uL‘LJ5ﬂuﬁ%‘zhalﬁﬁﬁmmmmyimﬁmimmiﬁugm
FrumsudndasmiisungniavaasdduiesUjuinsinilfededewlssuagimngan
fetu duafunszurunsdoudiden (Active Leaming) vilsidnvanaussouzniau iR

£ 73 as

laeghafiudnenin uavussanadnsnsiioudssauseiy (CLOs) NnBUAUDIRaNadNG

U

mMIseuivewmangms (PLOs) lradailuszavaningsan

6.2 Haawsyitindunuiidn

HAAWSN1TsBUSTEAUTIBAYT (CLOS)

waé’wémiﬁuuﬁwawﬁngms (PLOs)

1) ALTUNITNAABILALIATIZINGANTIUNMTVINUTE
SEUUNTIIHER &9 daginidiemadlvih me3snisi

LAlEal

PLO 2: 52y TiAs1en dudutoya uagainuuuiiaes
mairnsTy oundgmmiaimnssulwihngudau

1RYANTIDIUTUNATUNA S ULAL N SWRAILINSIE U

2) \denlfinIesiioTauazaunsainaasulumsnsnasy

Aadnuznaliivesszuuidilaediagnead

=

PLO 5: @374 don wazUszgndldiniassio sansius

wazwalulagAdvaadsluulunuiminssuludings

TAsA1T0 I A PLAENANTENUINNNIT MU

7. m31adSeuiiisunisuTudgesiednn

—_— p - S o
18U AN 318291U3uUge devilasuwdag
03601454 UfURANsszuulniniga 1(0-3-2) | 03601454 UfUAnIsszuulwiliinga 1(0-3-2)
(Electrical Power System Laboratory) (Electrical Power System Laboratory)

Wasuwlasivm

Jufidendounnoy 03601357
SuiidasSoundouty i
Aa8uI851879%7 (Course Description)
Uitinmaiududesiieuluivissuulia
AE
Laboratory experiments on topics covered in

Electrical Power System.

JinaansyunInay 03601354

JurimeanToundoutu Ll AadlSauLInaY

A1a5u18518717 (Course Description) y Lo
Uidinsiiertudasiidouluie nisndn de Usthlynating

uardwmuindalyiih Wi

Laboratory experiments on topics covered in

Electrical Power Generation, Transmission and

Distribution.
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8. 819138 dU

swaziduanunUIngluauvdnans 4o 5.1.3
9. MTNUAAINITHARNSN15TBUTINUEN N sd518T97

TuavduanuIUIINYlUENMANgRT N1ANUIN 1
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.un. 1-2

WUULEUBYRUTUUIT183 Y1
zaudiuans

AMATIAINSTUINAY AzAAINITUAIEnS A9 TNeuaASSIY7

Fumhgin (w.ussere-vuujuins-vu. Anwdieauies)

1. SWa3I¥ 03601456 3(3-0-6)
Fodvnuilne n1sUaanuszuulniifias
Fodmnudingu Power System Protection

2. swiviiveuiulsseglumnaivissauliyming deil

() vnedviannglundngasimnssumansiadin aviimnssalniinds
( ) Frnawizdisu
(v)) Fwuawzidan

() wuImgnaonas

() AUIMEMTUNENEAT LN o .

3. A NFaaS ULy 03601354 N15HAR a4 wazd1vueaSelndn

b

(Electrical Power Generation, Transmission and

Distribution)

=

4. Y NABIIUNTDUNY 1aj3l

5. uiia

A15183%1 TUN 11 LHou F9MAU W.A. 2569

6. 190 ‘Ui“ﬂdﬁ’lun’rswwm/ﬂiuﬂiﬁwwn

6.1 AnudIAnvasTE I LazmgNalun1sUTUUTe

TulligUuusumalneidaduindaunsdounummdsau (Energy Transition)
wagnswaulasstneliiigaaiay (Smart Gid) Fahlugnindeusessuundaeu
wuToudi fanuduniugeuasaniisnuszaemousdluia (EV Charging Station) Rk
sruvdkastmyemasiiiegraininselan vsunaruUa suwlasdanaideali
WEANIINVBINTEUATA1DTTAI T UTDUNAZ UG paanILLALAL A Bt on15Lin
AUEANT 09 (Faults) ﬁawﬁﬂﬂ’ﬂmﬁEJW]EJ‘%/WEJLLNﬁfE]QUﬂ?ElEﬂi:ﬁﬁ’]UiUisUUlWﬁ?LLaS
ihldggufdemslni nagaamnssundsnuuagmizenunsinivdnuesssmed el
mméfmmaqmﬂ51wﬂ1ﬁwﬁaﬁumﬂmm’mmﬁmmmuaa’lumiaaﬂuwua ZAIAITEUY
Josiu tadauondiuiiinainudansesasnainsruuldegiesmda g wagi
Usgandniwgaan

s

= @ 0 a = o o [ ' = < & - = <
‘iWEJ’J‘EJ’]ﬂ’T‘i‘ljF’Nﬂ‘HiﬁUU‘l‘Wﬁ’]ﬂﬁﬁﬂ WAAIAUUesedwaznalduwIvnaen

trd

VANTIAT AT 81U IanI1EM1e (Specialized Competency) TWundidn 1ilasanniiiu
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Meiniiadunisiiuaiuiuasuasiadosnmliunlasegluih Tnoannisgadael
(Downtime) wasszuy Udnagliiiouzndnnisviuresgunsaitosiunasiiadussunm

A9 9 wu n1stasiunssuaiu matasfuanuunnsssasiu MstesiuLuunase waz

£

Uauuas

]
0 w o

drmeun

v

as
Y

as
as

nstesnuaeddasliiiad inszasms salufianisuntesgunsaldrdyacnm

=i

isesruialiih wazuewnes asrmwinaifoduedesiiouazinueindni an
lunmsundeanindduyanigevasszuuluiin uazsidulsmsauddalunisinwaiiu
UaeasdiusedinveslfjuReulazaisisaumsy

dmsunisuiuupneinluadsd feanseadidnie nsusudouseind
AoATEUINNaY (Prerequisite) INLANTWA 03601357 szuulninids (Electrical Power
System) USulUAsudusiia 03601354 nsuan de wagsimunanidelniia (Electrical
Power Generation, Transmission and Distribution) lngingualunisusudgesed e
fanan diteufulassadduindiudeuliiimumunzay wusst uazaonndatany
weumsissuuazlasasmdngnsluduosninivimnssuliin augdainssumans A3
5% s‘zj"amaﬂ%’uLUSﬂuﬁ/wﬁwL%'au‘lmmwuﬁﬁugmﬁm‘[maa%ﬁﬁzuumiwﬁma’afé’mu'w
ugnisresandnuiiesnistesiuldadresioiissuasifuszuy (Pedagogical Alignment)

Paliidniaunaussougldodududnanin uarussauadwinafoudszaunmeie

(CLOs) inauausssianadwsnsisouuaavangns (PLOs) lnedailuszavinmgan

6.2 HaansMNATUNUNER

HaAWSN15TEUTEAUS 1839 (CLOS)

HATWSNIsITBUSvamangns (PLOS)

1) a5urgnannisvinuesgunsaileaiuuaziudag

]
o =

Ao vienvuansaukwIAnlun1sLAdyrImIg

mnssuluidudau

PLO 1: Usggndltaimimundnaians nunmans

«

Wug Imennisiuan wazimnssulii elinsies

wazunlgymimadmnssundudoussradussuy

2) Anssinistasiunsenaiu n1TunwI Ry way
nsUsanuuuuraa laglduuuitaaamiadmnssui

LAHNEH

PLO 2 : ey AwnTievt dududaya uazadawuuiians
Madmingsy wenndywimiedmnssuluiidudou

TaArdafiauSunaundsnulas MWL Tdady

3) aanuuuszuutleaiudmsuaiuds wilaudas inSaq
Aullalniih wazuawas naonndssiutarmuania

watlauaginasgiuanulasnsiy

PLO 3 : @anuuuuasimuszuulai nszuiunis wie
aa a < v a -
M INIAINTIY Waundyvmnadmanssulwian
Fudou malatdedriadiumaina wswgha dieu A

Uaoaiy dwindon waziinssiudndn

4) 3EYUNUIMLAEA N FURATEUTEIIAINTIUNTT
aonuuusrUUlasiuiifinenudaonibuesiin

nSWiAY wazdandou

PLO 8 : Usgiilunansgnurednuiminssunading
LWATwgna andey wazaulasnis nelinseuves

NQVIY 11ASFIUAMI TN wazmIWauidaiu
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7. MaUTBUEUNISUTUU 983

YUY NAN YU TV SefwEsuuUag
03601456 mMstiaanuszuuliliihmas 3(3-0-6) 03601456 nstasiuszuulaiiimal 3(3-0-6)
(Power System Protection) (Power System Protection)
Jiideaduuiay 03601357 wiawdauiy Jpfidaaiuunnoy 03601354 wWasuwasini
Jiiimendoundoudy Wi 3mﬁﬁaalf§uuw§amﬁu laid RadSuuLIneaY

Ara3uesein (Course Description)

Augrurasnistostulunauja wifoudas
w3 oaflaTuasiulasdyg aunsaldaaiuuay
sruut/aadu nsvasdunssuaivuaznisunwsasas
Au n1sdesiunuunans nstestuatoddealdsiad
wuuiRTzezyIauazsiaduuudises nnsUeiiunile
was msdasiundosinialiin nastesiunanad
n1stasiuluiravada aunsaidasiunuuiinea
(o

Basic of practical protection. Instrument
transformer and transducers. Protection devices
and protection systems. Overcurrent and earth
fault

Transmission line protection by distance relaying

protection. Differential protection.

and pilot relaying. Transformer protection.

Generator protection. Motor protection. Bus zone
Introduction to digital

protection, protection

devices.

a

A1a5uIng1EivT (Course Description)

Augruweanistosiulunsufiua wifoudas
w3 pailaTauasiudasdygio aunsaldaaiuuas
szuutesdu nisdesiunselaivuaznisuansadas
fu n1steaiunuunanie nstestuanadalealdsiad
wuuinszezninasiiaduuuinges nnsdesduniie
wUas mstlestuaieaduilalih msdasfunawmad
nmstasiuluenveata gunsaidfesduuvuiinea
aasu

Basic of practical protection. Instrument
transformers and transducers. Protection devices
and protection systems. Overcurrent and earth
fault Differential

Transmission line protection by distance relaying

protection. protection.

and pilot relaying. Transformer protection.

Generator protection. Motor protection. Bus zone
Introduction to digital

protection. protection

devices.

8. 819138KHOU

azdamuiiunngludundnans 18 5.1.3

9. m'maLLammmaé’ws'mﬂ%'aué'mnwé'ﬂgm@ﬁaﬁ«m

eaziduanuiungluauudngas aanuan 1
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2%.40. 1-2

wuULEYR YR UTUUTITIEI
sEaulTIng

AA3r13anTsulni  azdaanssuAtIans A35197 INBNUAAIINUN

Twumhein (u.u5see-9u U iR - Anwissnuie)

R GRLR 03601459 3(3-0-6)
Hodun1wlne Audasnfenisirnssuluii
Fodunundangue Safety in Electrical Engineering

2. Tednvauiuugseglunuinivssiuigning dsll

at

Belh

(v) wnadrnawiglundngasimnssumansingin anvnivvimnssuluihiig
(v) ez leay
() Jwnawzden

() wnadyndanas

() AU TANATUNENERT oo FNUTIU e

I

=1 U 1
aus8UUINaY a3

=
e

p= a v W =
NRaasBunSauny 1aidd

ot o

UNIANITIBIYN Fun 11 Lou d9AL W.A. 2569

UszaeAlun1swau/Jiuusesedv

6.1 ANUEIAYYRITIETTIMaTIMARAluN1TUTUU

] ar

Tutlgiulszmdalneidaindngyarsvgiatazanamnssufdianiinisldau

LV o3 q

2
=% 1

waluladiugs sruulasediolwiidansos (Smart Grid) uaznistiindusdsiniive
seuulwihussfugauazususnlunanisuanuaslassadieiiugu mswisuiasiidea
Wanmuedeulunsufuanunsimnssuiianududounaziaudsadonisiin
gUfaTsusn i iingeluniludie mirsauniaiy MAgaamnssy uazany
Jsgnaunsmusemaidlianuddygeaaiuinasguaiadasasslunisniey uasd
mnudaansimnsiniilifssiinnudsmgmemaiiaviniu uddesdiindrinuas
permfisdndumnaasnds aunsausziiunudes asuay wazdastudunsis
v laagnadivssdnsamnielinsaungminenazaTsIuTINATITN
swinanuasasensimnssului Selanuddduedbuasioduin
anetiduiidunngulumsunlodinuasnindaduretasdng seiviagvdonasl
daniiaandlasgudesuiindudunsennlni ussiuteinuaslsadududa nns

WAndsznielvainniseda (Arc Flash) aaanauningnisudaany wiu niswenlannigbnei

sruvaeiu waswuljuitiennuuaeansluszuulniusiumuazissiugs wanaini
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Faasraaiuinuenisdanu (Soft Skills) s ndu 19U 95581055 BIT NS AN S

as

mmmmsnlumwﬁmus'aunu@'ﬁulug'}u:@"ﬁ'guﬁmaxﬂgﬂwﬁu iouImITanIsuay
muaumMfiReliduiganeudmngedcasnsgegn faduaussausunundn
ﬁ%mﬂ‘ﬂW“NMﬂﬂuﬁaaﬁriauﬁ’nL‘ﬁ"lﬁﬂ'}'ﬁﬂivﬂauif&n%wﬁq
amwmsﬂwﬂsﬁwwﬂum\m ds1eazidund1Agyfo mwswmu D11
A1BEUIET I Lwaaniamwanqmﬂwmmmuaﬁa aaﬂ%’uﬁummgwummﬂaamm’lu
navihaugatagiu wasjuiulvitddnaunsabesdanuimanguiluvszgndldanuuay

Ufufauuuimeninuvasadsluminnuesiddedradugusssn msuiuusadomiay

°u"1aama%‘u’[,ﬁﬁﬁmﬁmnm%'aufﬁL%:ﬂaqﬁuu?uwmmmﬂqmmmﬁu AusawRIUN

AUTTOULVDINULDIIUUTTANAANTNI9L38US TEAUTI8TY (CLOS) 71

v L

TULAA BUNAAHE NS

U

\SOUFVDINS angns (PLOs) laaeaiiussAnsnwasan

6.2 HadnsTiAnguRuDan

u o9

HATWSNIIEUTEAUT18391 (CLOS)

HAGWSN15EIUTUBmEngns (PLOs)

1) Ainszvianmanisiingdivmmaliiuasnansevy

P9 TRUALRA Tnglguuudasmiiainssuiivuizay

iy

PLO 2: 53y Wnv1evt durudaya uazafauuudiass

MadANssu iowntymmaimnssulwihidudou

oA

Tae AT aauUS UNATUNE 19 ULaZ N WU Ty

2) UguwmwamwnmammmmLwamLauaLLu'ng‘jU

aUaanduluaniufivinany

PLO 6: vhausuiugauluaveanunivldodnad
Usgansnm visluuvumdiiunazaudniiu 1ieussa

Lﬂ?ﬂﬂ?ﬂ‘ﬂ@@ﬂu%ﬂ?ﬂ'ﬁh

3) omsuaziauatoyauasnisestudunsiean
T biduidla

PLO 7: eansuaguiauatayanisimnssuluihings
laegafiuszansnw vanwilneuaznundangu lu

FUBUUTI897U n1sdLaue uasnsdeansideinin

4) Uszillunansznunisandumuaiiudaansenia
Amnssuliihlasdaiuluasserussadurdnuasussiin

51U 933853 33lu WeAulaenfunoasiTus

PLO 9: UfURumIIAINTsumIuvanasseuss
AT NI UazumsgIuiieatos wiouuans

AMUSURATUADFIALLAEIVITN
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7. asnalFsuliisun1susuleneien

EACRLRIGH ERUELRIEVITER! denasunUa
03601459 Arwlaaadomivimnssului  3(3-0-6) | 03601459 mudaandunivimnssulsih - 3(3-0-6)
(Safety in Electrical Engineering) (Safety in Electrical Engineering)

Jrweandouuiney Tl Jvvaeaiouninou il
Fuiisoaioundaudy Lidl Jiiseaiouniautu i
A185U85189% (Course Description) A1aFUIB T893 (Course Description) = L.

9 4 G ook = y JiulsaAasuiy

dunreanliuazuinsnisiienulaende 33580TIUITITNIAINGSH Suawainlniia )

797U

anvpuaansiing Udmauarnisuiaiiuainlvi
T¥hge wssiutain uazwsaiududa Twihadn s
WauszanalWainnisanspuaznistaiu nsuenlan
il nsraasiiu nsraiiiusazfadnieluii
nisnaaauaulasndunialui gunsaidesiu
29351 WU jURvianuuaendelussuulii
wsstunarszuuliiusIfugs mruvasafonng
I luanuiivinau

Electrical hazards and safety measure. Cause
of electrical accidents and injuries. Electric shock.
Step and touch potentials. Electrostatic discharge.
Electrical arc flash and protection. Electrical
isolation.  Practical  grounding.  Bonding and
shielding. Electrical safety testing. Circuit protection
devices. Electrical safety guidance for low-voltage
and high-voltage systems. Electrical safety in the

workplaces.

WATUIATNISIA BRI IUaan Y AUNNTBINITIAR
gUimauazmsuinduanini iige usedutha
Annazusiududa iaie nsiiauszaiglvain
nsarsanagn1slaaty nsuenlaavalwih nseeas
Au nseefsiunazdannialvii nisveasuainu
Uaandamalwi gunsaitesiuasastii wuaUfia
womuuaensulussuuliussiumuasssuulain
wsasugs Amlaaadomalwihluaniudivinay
Professional engineering ethics. Electrical
hazards and safety measures. Causes of electrical
accidents and injuries. Electric shock. Step and
touch potentials. Electrostatic discharge. Electrical
arc flash and protection. Electrical isolation.
Practical grounding. Bonding and shielding.
Electrical safety testing. Circuit protection devices.
Electrical safety practices for low-voltage and high-

voltage systems. Electrical safety in workplaces.

8. 19158k dau

eazlBeanunUngluauvdngns 4o 5.1.3

9. MTNUARINITHAANSNISITBUTIINUANGATET 18797

Neavidsanmiumngludundngns aauuan 1
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1.0, 1-2

wuuduauaUTuUTIT187 9
sAUUTUNINT

AA3u3anssuliin AazAAINgsUAIEAST AT ANBNVAATIIYI

Frnumhein (vusses-wu UfuRn s Anyingnues)

1. s%a2n 03601461 3(3-0-6)
Faiwn1eing NIAIUANNIZUIUNIT
Yo 1n1eNdIna e Process Control

2. ginivedsulgseglunuinirszaudiynns asil

o

(v) wnmivanzlundngnsimnssuAmansUnde a1 irmnssuliiinngs
() AwnaniziaAu
(v') A nanisiann
() nnedgideniad
() AWUINMTEMTUNENER oo A s
3. Syfigoadauniniou 03601361 LAspdiloiauasnisinvsluivin
(Electrical Instruments and Measurements) Wag
03601362 SEUUAIUALLTIAY
(Linear Control Systems)
4. Fundidaaseundauiu g
5. Juiisainsedvn Suit 11 Rou Fameu w.e. 2569
6. IngUszaealun1siaIu/UTuUTeedn

6.1 AnudARYeIIEIYazmaHalun1TUTUUT

Tuilgtuszmelne idsduindauluaas ugingyais fauaynsiUAgUE N
W&39u (Energy Transition) maug ldiunisissimuiningaamnisullg "gaamnssu
4.0" 17’1'34:\1Lﬁumﬂ{fiswa"miuﬁﬁ%"’uqmaﬂmdﬂzjwlwﬁ'}é’ﬁ]a%az (Smart Grid) nstdsy
Wrut dawalifnszurunisudalugaaimnssulin ndsu waznswdnadelu i
andaonssussuuaigudautuegtann fimsuausumeluladtygusziivg (A) uie
Windanuanunsalunisud sy ﬂ'mqmmwﬂiiuqﬂimﬁaﬁmmﬁaam‘ﬁmnsh«lﬂﬁﬁ?’{ﬁ
aussauzaslunIsATuAL UiMsianis uasfiuszandnimnazurunisudnliiiiaiiu
wiugn Yaoads wasianislondanuaduauazsan

[

srdgnsaruaunszuIunts Jedinuddgduednddugugneiningen

AN a519A210L% 8991 lan1Eng (Specialized Competency) Tiuniidalunangns

Sengsumanstudia teewinsiedniiiuadiinudiladdninenunuuanaoanain
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vaenszuIunsiugaamnssuliiiuaswitau rasnsuEsuasiwineymsinTeissuy
PUANNTEUIUNTSTRUURBIT Ay lreilos ddnazlab ndumatanisuiugueaus
AruAuled (PID Control Tuning) uazt3suslastasianisarunud ugs (Advanced
Control Structures) 14y n1sAmuAuLUUTaundu (Feedback Control) N13AIUANKUY
Joumnss (Feedforward Control) n13A7uANLUUUSURY (Adaptive Control) Way N3
AIuAuLUUAIANTSAl (Predictive Control) aadnaufimaniifeindasiiedvdwiiddalu
miﬁwlﬂlﬁfﬂﬁﬁmwwﬁ%'uéfauiuiiaqmqmamnﬁm%q Wasnwseaumsuanliiaiosuas

Uaonny

2 [
o = =l a

dmiunsusulsenedvluaseld dsvasdendidyde nsusuusadom
A5 UIBTI8TYN Imaﬁmsﬂ%’uﬂqmﬁamﬁgaLLﬁ{mia'%’NLLUUﬁﬂaaawai'm'Lﬁq'aLﬁuiuﬁ
gaavnssulniuaswdanu saudafiuiuiadeiwuats Taun "mslilyadseuglu
N13AIUANNTEUIUNTT (Artificial intelligence application in process control)" "a31
Uaeadglunismuaunszuiunis (Safety)” "UszAvsawndsau (Energy efficiency)" way
"WmsgIUAAEITa (Relevant standards)" Tnowanalunisuiudsssedndingtn e
nsgauvangnslitiauvivalis denifuiuwuildumaluladvesdan (Global Trends) uag
Audesmsiuialevsamagaamnssmdsmiutiogiu nsusuidemlinsaunquidia
Uy sedng anudasasis uaznisoysndndsau sz liddadaineenisn
WAATITEUU TEUTHNUTUNINTIINIUASE Waraunsaussanadnsn1sIs sug ey

118391 (CLOs) Mutndieunadwiniaiouivomdngns (PLOs) lsednaiiussdniningean

8
ot

= ="
AAUNULER

'
=

6.2 HARWSLA

HAGWSN1330U320UT18391 (CLOS)

HAAWSNI5IuTvaInangAs (PLOs)

1) e8unguaNMIMUANLAZLUUTIABINA THUDY
nsEuUMIlugaaIvnTTy e munnsauuwIfnlums

wAtlgymndudau

PLO 1 : Uszgnaldanuisundnaians Inermans
WUz mensdwin uasdmnssului liedmsey

warunlguivnadmnssuidudoustiadussuu

2) AimsgvinsuiuguiiniuauiilafiuasUssavsnm
wasurasszuumual lagldvguimnaimnsud

LAlgau

PLO 2 : 5y WAseyt Aududayn uavasauuuinass
maArmnssu waunUgimadmnssulwifidudeu

TnuANTHan U UNAUNE S ULaE NS WaILNSIE U

3) 9oNLUULATIATIINITAIUANTUFUALTZUUAIY
Uaennaliaanadasiuuinsgiuneimnssuuag

YoM PUAMIALALIA

PLO 3 : eonuuuwazrimuszuulud nszuiunms wie
Fmamdmnsay weuidgvmidimnssuliihi
dudeau melatodniaiiumadn 1asusio daau AW

Uanany &anaes warinsgIuividn
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7. maUssuiisun1susulseseivn

1YIUNAY 3183 TUUS denagundas
03601461 NITAIVANNTZUIUNTT 3(3-0-6) | 03601461 MITAIVAUNTEUIUNTS 3(3-0-6)
(Process Control) (Process Control)
TnidaaGeunney 03601361 Way 03601362 Juvinensuuliney 03601361 uaz 03601362
Jissasouniaudu lid JurdinpaFuunisuiy Tui
AasuIwTIedN (Course Description) faduiss1u1 (Course Description) " an
: " " UYiuugednaduny
B4AUTENDUUBITEUUATUALNTEUIUNTT SEUU WUUTIABINATRYBINTEUIUNITIURAINNTTY )
PUERLY

muaunszruIunsinaldowazuuuaaiion szuy
muAuuuuiiledl n1smuauuudaundu nsmuay
wuulaumss n1smruANLULYTURI A1sAIVANLUY
A1AN150l fagnsauadlugaamnssy

Elements in process control system. Discrete
and continuous process control system. PID
control system. Feedback control. Feedforward
control. Adaptive control and predictive control.

Examples of industrial process control.

MW uaznd ey 89AUIENaUIRITEUUAIVAN
nsEUIuMs Msuiuauwnommuruiled n1seanuuy
wazWauilnssasianisaruaud ugs n1sld
Jyyszavglunisaiununszuiunis Arulasadis
lunismrvaunszuiunts Uszdnsawndaanu
wnsgILTiAeItas

Dynamic models of processes in electrical
and energy industry. Elements of process control
PID

development of advanced control structures.

system. control  tuning.  Design  and

Artificial intelligence application in process control.

Energy efficiency. Relevant standards,

8. 911387 da

uasdganunusIngluaundnans 4o 5.1.3

9. AT NUAAINTITHARNSNITITBUFIINUANGATH 183U

MeazduanunUIngluaunangns aauIn 1
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.. 1-2

WUULEURYaUTUUTIT183U1
2auUI1n3

N1A3UNAEINTIUINNY AZIAINTIUANEAT ATIIV INNYAATTIU

Juumhein (v.uTIee-vu.U§URNs-vu.Anyinlauie)

1. a3 03601463 3(3-0-6)
Faiwn1wilne AAIUALLATDITNINALALNIZUIUNTIEABLRIAES
YT 199N Computer Control of Machines and Processes

2. eAnitveusuugseglunuaniviseiuUiyyas il
(v) winadrawzluvdngnsicsnssumanstadin a1vivnicmnssuliiings
() Avamzdeay
(v) Fwnanizidan
() wnedvuaenias
T T R | . g
3. AriifeaFeuanriou 03601364 syuUsnlulAnI@eaINITY
(Industrial Automation Systems)
a. Agiidoadeundondu i)
5. Juitdasireivn Fuil 11 1oy Fameu we. 2569
6. IngUIzasAlUN IR/ UTUUTeT18TU

6.1 AudIAUBITIBTVILAZMANE lUN1TUTUUSS

= as

Hagtuvszmalnaidedund ouulouvisnsiasuiugiasughandvianazns
WAL "gma1nnIsugaaTee (Smart Industry)' 57ufen1sasnalasiudaaiee (Smart
Factory) Wa¥ssUUWAasIusaa3oy (Smart Energy Systems) Wauszine s asusul
ylsruunsnanuaznszuiuniamaimnssulnidndudosud suaiuausiou
in3etnsrauianoiuazdumeiiinvesasinds (oT) Feiinrmdudenlunisdearsieya
uaznsUsztarauuuiFealnsl ningaamnssulugatiagiudsinudesnisimnsiviig
faussouzggalunndonlosaniinenssuszuunuaudmluf® msudnsdnnsteyasunn
Tng) wazn1s@eulusunsumuauszuuiuuysannsifiofisdanuansalunisudadu
Tusgavena

37831IN1IAIVALLAS BITNTNALAZNIZUIUNNSEIEABNR e FeilaudrAndu

ativdslundngnsimnssumanitudia LﬁaamﬂLfJuiﬂEﬁsmm‘wwxmﬁ‘zjﬁmﬁaﬂmuqq

'
=l

(Advanced Specialized Course) MwFaniidnliniaudimiunisesnuuukasAIUANTEUY

TusgAunldanuass Tanazlalouinaualassairadmguijvesniseaniuuiasdnaedseuy
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narlddaiiies (Discrete-time Systems) ﬁﬂ‘b}:ﬁ?}’1“?I‘Wﬂ’]iL%EJuI“J3LLﬂi§Jﬂ?UﬂmﬁLLaa%%u§d
(Advanced PLC Programming) uazn1sdaanstieyasswinegunsaifiunonivines nasaau
N13YSUINTTIVUUATUALLAZULARINATEYA (SCADA Integration) 9IAAINS UaENYY
i ued ossladrd i iansluinaziluldlunisiiesied 1nsunu uasimu
nszurumsnanlulstnuarsruuMsianswdsnugalwllaogeiioanin
dufunisuiuugeneiviluaded fseanduaddlunsuiuls 2 daude 1)
MsUSuaBus A Tidessuumnney (Prerequisite) niadlaiiignvsduneau Wasudu
sWat 03601364 srUUSRluANIanamnTsy (Industrial Automation Systems) Uz 2)
n1sUSuUT sl avaAes U1 3187 TnLUa suannud el uguidn Wy lsuieed
sefUsEnaum s oudanoufinmadit esdu antuidessiudugauaznisdszandld
waluladsruade leud "n1sdoulusunsuineaddugauaznisdeansivaouiines”
"NFYTAUINTTIZUUANIAT (SCADA Integration)” "m5L5U5wmmfﬂ'aa§amﬂﬁumaiﬁmﬁuad
a455a ¢ (IoT data acquisition)’ wag "n15UszynetdlussuundsusIaieslagszuy
gramnssy’ Tnsumanalunisuiuusesiesdndng iieunseundngmsiiiiaaudu
anna suadly aeaduiunuiltududunedidavasasimdwaraniinenssugaamna

4.0 fAnTuess Msmmuadvviuneuartelvidndnugiuduszuudaludfvuily

] ¥
= 1 <4

weflagsosanilenntugilldagereiiies (Pedagogical Continuity) FansuSuljavianun

dastrenseiulidanussanadnsnisiiousseiusied (CLOs) ATULAABUNATNG NS

9

Suufvamangns (PLOs) laedeiiussaniningsan
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ot fed a dy o aa
6.2 HAAWINLNAYUNUUEAR

HadwsN1sEuisEAuUTIBAY (CLOS)

HadwsNsseuiuemangas (PLOs)

1) e¥urendnnisesnuuukarassssuuLuUlifeLia
iarvuansauLuIRalunsuAtyrmEinInTIui

Jugou

PLO 1: Uszgnaldnuidundnaans neenans
dy a o a ﬂ‘ o L3
fugnu ImeimsAn uarimnssulidh dialinaiey

waswAtymmamnssuidudeussaiiusyuy

2) HLATILINTNINIUTBITEUUATUANKIULATEUIBUAY
MTYIUINTIEUUANIA TaglduuuinaaamaiaIng sy

o
L IEdY

PLO 2: 521 Siaszvt dudutaya uavassuuuitaes
a & v a PV
yadmnssy Wauidymmaimnssulnihigudau

TngATEUSUNATUNE I ULaE N SWAIUN RSB

3) L“TJW‘IUiLLniuﬁLLaa%‘zTuqmazssuulaiaﬁﬁw%’umi
muqmzwwé’muﬁaﬁaz Waoanaaanulanivug

PUNALA

PLO 3: penuuULarWainTsuuliin nszuuNT Yo
ad a a v a P
AEnsmeieanssy Weuitgummadmnssulnihi
dutiou neldtedindumain wswgha dpu A

Uaoafiy Fauindou wasuasguinndn

4) Fenldrerduriuazinsasdloadulvilunssiusu
Foyamnduwnesiinvosassné tan1saanuuunig

AN TUNTUGoU

PLO 5: a¥s 1don uazUszgndldiniaciio varduas

nazmalulatidvaanyludluadmnssuluiinigs

Tnuritadedasifauaznanssnuainnsigau

5) dnauedoyaUszinanan U UTEUUERMMNT L

arfelval Wen153Towardwsnzntdamiaiainssy

PLO 7: Apansunztnauatayamaimnsauluihmas
|Fogaiiuseavanim iamwinguazntundange u

JURUUTIBNU MTLEuD waznsAa NN

6) srusansznuvIN1TliszuunaNimasA U
WS padnsnaniaarulanniBuREaIs T

Fanaoy

PLO 8 Useiiiunansznuvaanuimnssuaadny

\iswgha Auanden uazaulasads maldnsoutes

I
oo

nvang 1NN uagmaimuideEu

7) Uptanthiiaundnuiedihisiiothiaueuuini

nsysanmsszuumuaudugiliduivinla

PLO 6: v‘hmu‘f’mﬁucﬁ%u'luammmﬁ*uﬂﬁamﬁ
UszanSnn ﬁa’luwmwﬁjﬁ’lﬁmLtazam%nﬁu WBUIIa

WhvneesuiAINg Il
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7. m3Isuiiisunisusulseseian

AV IAY

ERUELRITHTTES

Fenasundas

03601463 N15ATUALATEANNSNA 3(3-0-6)
LAENIZUIUNIMUADLTNADS
(Computer Control of Machines
and Processes)

widesGounney 1y

BB e A
Pviseassuniauiy lud

aJ) 2P

A1a5uU185I873T7 (Course Description)

NSAIVANMEABNTIASS B9AUTENEUTBINTS
frasauvuldsaiios n1sesnuuuiinuauiuyld
sailias nsdeusofunouinnes wuwes nrsadng
gamdsdmiumunuiaiosinsnauasnszuIuns g
AruAuLuutdsdudulaaldWuead n1sdrans
NTLVIUNT

Computer control. Elements of discrete

modeling. Design of a discrete controller.

Computer  interfacing.  Sensors.  Command

generation in machine and process control.

Sequential control using PLC. Process modeling.

03601463 N15AIUALIATEINING 3(3-0-6)
LAZNTEUIUNSAILABUTAIAD S
(Computer Control of Machines
and Processes)
Juriideadvunniou 03601364
JuriidonSoundaudy il
Aaiuwsieiv (Course Description)
nseenkuULarsassssvunanlidatias nns
doulusunsufieaidugauasmsdeasiuneuitnnes
NI5YIUINTTTEVLANIAT A UTIVTINTBYaRIN
fumasuinuasasimda n1351a09A5EUIUAG A9
Uszynalinsauaumeiiaadlussuundinudaaie:
UAYIEUUBRATUNTIN
Design and simulation of discrete-time
Advanced
with
data
simulation. Applications of PLC-based control in

and
SCADA

Process

systems. PLC  programming

communication computers.
integration,  loT acquisition,

smart energy and industrial systems.

Wasuulasivi

fansyuunou

UFuusamasuny

10397

& o
8. 8191586{dau

eavtssanuiungluaundngns 9o 5.1.3

9. MIUEAINITNATNSN1TTBUFIINUANGATE 518797

eazdgamuiungluauudngns nianuan 1
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9.0, 1-2

wuulEuavaUTuUTeTI83Y
ar = =
eaulIeyIng

1A 3AINSIUINAT AEIAINTIUATEAS ASIIT INBNUAASSIY

Fuumein (v.Us3e8-vu. UfURnn -1l Anwimsnuie)

1. S99 03601466 3(3-0-6)
d a k% 1 & o s s ar “a
Faduinrwlneg nadszgnaldseuuusuddmiundsnudanies
Yo vn1eBIngy Applications of Robotic Systems for Smart Energy

2. sw?mﬁmaﬂ%’uﬂgaagﬂwmm%wqisﬁuﬂ%w”:gﬂm%' dail
(v) wnedvawglundngasimnssumansinds  a1vivsimnssuluinigs
() A nawisteny
(v') v nanizden
() wedvaenas
() AUSMEMTUNENGR T UGy
3. JyfideaSeuandau 03601321 dnn13deans (Principles of Communications)
4. Ffideadsuniouiy laid
5. JUNINY1518397 Fufl 11 (Wou Bamau w.a. 2569
6. Inguszasalunisimun/Uiudzesein

6.1 aAnudAgveIgdrLasaralunsuiulse

lulhigudszmalnamdaduind ougnsmaninsidsudumandany (Energy
Transition) lUgssuundsaudaaioy (Smart Energy) wazlasengliiidanses (Smart
Grid) Mstinduvedlassaisiug i lfAaaa e lunsd e aaey
393w wazuimisdanissruuliliuss@nsnmuazaoadugedn nmagraivingsu
nasougalmifidndudonimaluladssuudaludifuassyuususus (Robotic Systems)
Wndwaiuayunsiinuvesyed dwaliussmaianudosnisinnsluiiamd i
aussauzsmdmmand aunsaUssgnalduarmuaNsEUURLEUAaUTM SN T ILR L
wasulaagagaain

as

MInsUszgnaldssuuiusuidmiundinusenios Jellanuddydusdia
4 Lﬁ'aamﬂL“i‘f}umEﬁfauawwmﬁm%mﬁaﬂﬁz{qa%’wﬁ'nwxLm'qamﬂm (Future Skills)
WiuAddn lnensuasusumanimuimnssujusudididuimnssuluiaigs Gaaesls
Fougn i ugiuresszuuy ueudiassuusaluE n1sviaureneueinTIady

AN MWING oL Wnwen 1 leuluTunIuaznISAIVANY UBUR NaanIuUNITE 8a13H Y

'
=1

Sumesiiinvesasands (loT) esdawdinardaendasloirdnduddiiava ol
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iiladsmsumaluladviusudluussgndldaislumiauidedn wu vussivasy Aua
Aulaenie niedantswasuluannidndali easannnudoeedinves
KU R uasLﬁuﬂﬁsﬁw%nﬂwnwiiﬁwéhqwuqaqﬂ

dmiunsusulgenedviluadsil swandundrAglunissulye 3 duvdnie
1) M3UFuUsedden 91mAninnszuurusus (Robotic Systems) W& sy "n1s
Ussgndldszuuyusuddmsundanudaaios” 2) nsuiudsuseividonssumnnen
(Prerequisite) 03601321 wanA1580a13 (Principles of Communications) Wwag 3) 13
ﬂ%uﬂquﬁbwwﬁwa%uwaiwaﬁmwImaudﬁaumwnuﬁéquWiaaﬂuuunalﬂuasimiaa§nqﬁuauﬁ
wuuAnin syfaduidon ssuusalulAmAuidestunuundenusaies soduasd
Sasudossy nadeulusinsumurirjususivunadn waznmsussgnaldenluaniiings
Witwideszuulearfiwad” lnawswalunisusussssinding Wwedsunseuiiavuas
naseuglinsadmine (Focused Alignment) sjsifunisuszendldsudumalulad
nawuaislnivessunmedraluglsssy msimuninvdnnmsdeansdudtiunen
asﬁnaiﬁﬁﬁmﬁﬁhgﬂuéHUﬂﬂiﬁﬂﬁwuﬁagauasIoT“ﬁuﬂuwalun15ﬁaaamﬁ3U1uﬂ%aﬂwa
ﬁuauéi%wvnﬂ%ﬂmﬁqﬁﬁwuﬂﬁﬁxﬁaaﬁhLﬂﬁauﬂsxuauﬂﬂiﬁauiﬁhgﬂ(AcﬁveLeanﬂn@
vﬁiﬁﬁﬁmussqmaﬁ%éﬂﬁﬂ%auiizﬁhswaﬁmw(CLOs)ﬁmauauaqﬁamaﬁwéﬂWﬁﬁﬂuimaa
wdngs (PLOs) lenAnimnslviiinienduindeussuundinusansosvossvnald

aﬂwaﬁﬂ3xﬁw%ﬂwwqeqm
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ar da & v oa
6.2 HagwsMAnvuNulan

HaaWsN1sIsBUSszAUTI8IYT (CLOS)

HAAWSN1TISBUVRINANgAT (PLOS)

1) B3UIBUANNITINTUYDITEUUNULUALAE SEUY
dnluld e ruansauwwnAnlun1suAlyvimig

FAINTSUTTUT aUATUNWS 19U

PLO 1: Ussendltanuimuadaaians ingimans
Awugu emsdiuan wagdanisuluii ediagen

wazuAtyrImaimnssuAduteusdraiussuy

2) JATIEUNITATIVIVANTWLIAABULALNITHDAISHU
Sumasidnuoassnds Taslduuuinanmndminssud

Wungay

PLO 2: 38y ATV duAudoya uasaiawuuiians
maArnssy Weundgyuimadmnssulvvhidudau

TPuAITNAIUTUNATUWS 2 ULAaENTSWRIL L8

3) ganwuULAITUUTUTUNSUAIUANYUEURAMTUNTS
ATIEDUMTRIANTISNA U Idanrdasnutanivueg

mawadawaznsiauINgatiu

PLO 3: sanuuunazwaiunszuuludh nszuiuns vie
ad a o i o . H.
B smaimnsu WeuAtammadanssulaia
fudeu neladadrianunaia wsugia dau Aw

Uaapfie SWInau wazasguinin

4) \Aanldwanauisinanauasivmaluladaisaumnan
vivadslunisimunssuuiuoud wiasuseytedninues

WASaaanly

PLO 5: @373 \den wasUszyndldiaiosiie ganauas
wazmalulagAdvaadslmilusnudmnssuluiimas

TngAtadadodfnuazransEnuaINN1S LY

5) YjuRmiilugizanndnviediiiuswmdugbuluan

a1 teussauhmnensianssuuiueud

PLO 6: vhawsaudugauluavanuinlsiadiad
Usgavsnm naluunumgihfiuuaraininiu tlousig

v rngsaudnIng sy

< o

6) Weustenuiazinaustoyanisuszgndliviugusiva

Mwlvguazniwdinguliinuuazuzauiuygiu

v

a9

PLO 7: Faansuazinauedayamiminssuliihiig
TeodaiiuszAninm Mantwlveuaznwdingu Tu

sULUUTI89IY MIdaue Warnsdaa st

7) ssyunumviasAusuRinvauradsianslunisi
Wusualdnuniiseanulaenfouasnanssnude

Aduwmaoy

PLO 8 Usziiunansenuueda1udminisunadeny

AsEgha Awndoy wazaulasndy nelansauves

o oas

NVINY INATTIWINIAW wazn IR dedu

8) Muununar W inuznsiieuiivaluladviusun
alslwiwasuinnssundsnudaaiuzediieiiios e

USusmaaniswlayuulasmiaiaingsy

PLO 11: Uansmianuiuasiniuinuieagaaiilad e
Ysumeanuldsundamanalulad Ivdn was

anamnIuwasuaslml
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7. m'mLu%'amﬁaumﬁﬂ%’wa;asw%m

7879 LAU

swirnuiulse

denasunas

03601466 S¥UUVULUALBIR 3(3-0-6)

(Introduction to Robotic Systems)

a ]

Teriireaiuuuinoy  Tifl
Juiisoaiouniauiy T
A195Uw518311 (Course Description)
awsmvesnalnyugus wadians waznis
muALTiTIyaaIa nsaanuuunalndmiunisianis
uAzuBUAAG BUT N13BNLUUNISAIUAN ManTERu
uazlgwwas asAusznauntsmunu wiaviwliane
nsaiauuuitaatnu nsideudassuiteuyuduay
13aedns NMsmUANAILIATASS YauRuasElea nns
PANLUULAZNNTASNTEUULIURA
Overview of robot mechanisms, dynamics
and intelligent controls. Mechanism design for
manipulators and mobile robots. Control design.
Actuators  and sensors. Control components.
Wireless network. Task modeling. Human-machine
interface. Real-time control. Embedded software.

Design and construction of robotic systems.

03601466 NMTUsELNAlESTUURLELR 3(3-0-6)
dmiundanuaanse

(Applications of Robotic Systems

for Smart Energy)

03601321

JuieaaSeunseudu lif

JuRansauLInou

AN8FUI8TI831 (Course Description)
ﬁ'”ug'lumaaiwm{uauﬁmaxwuuﬁmiuﬂ’ﬁﬁ
WegTaatunudundausiaier asddsznauas
SEUUYUBUA N19d aansruBumesiavosasswis
gavdwasTraaad aadu n1siduulusunsuuasns
AIUANYLBLATLIAEN N1TATI9TUANMLIRdBY N1
Ussgnaldszuuusudlunuasiaasy qua viain
nmawdsuluaodudalvihvieszuuleanfivad
Fundamentals of robotic and automation
systems related to smart energy applications,
Components of robot systems. loT communication.
Basic simulation software. Programming and
controlling of small-scale robots. Environmental
sensing. Applications of robotic systems in
inspection, maintenance, or energy management
tasks  within stations  or

power generation

photovoltaic systems.

Uiulsatain
Wasuwlasivi
AaSuuUNINDY

Yiulseratung

38731

8. 919138 dau

swavideanunungluiaunangns 4o 5.1.3

9. MITUAAINITHATWEN1TITBUTIINNENGNTE 518597

swavisanunuIngluidundngns aauwan 1

226



U.un. 1-2

wuutduareUTuUgITIeTn
sEAUUTYYIn3

MAY3AINTSUINAT AnEdAINTIUAIENS ASI191 TneanaSs1Yn

umhgin (vu.ussere-vu TR s-vu Anvidonues)

1. s 03601471 3(3-0-6)
Folnwilve mMylATEassUssgnAltiasasdnsnalwii
YaFYIN1WIBINGY Analysis and Applications of Electrical Machines

2. iﬂaf“smﬁmaU%"UUgaagi’luumﬂ%ﬁzﬁw‘%cysypm‘% il
() wnamvianglunangnsimnssumansindn awisdmnssuluiniigs
( ) A nanizdenuy
() JAgnanizidean

( ) v danias

() %WU%m'iﬁm%'wﬁﬂqm .............................. AVUVIU e
3. AR EUNINaY 03601251 LAs093nsnalw#in (Electrical Machines) wisandauny
o q'i} = ;73 ar (]
4. I deasuunsauny aidd
5. JUNAANIS18397 TUN 11 L5ou A9mIAY WA, 2569
6. InguszasAlun1swaul/USulsesedan

6.1 AUy vaIIsIYIasMaralunsUTUUTe

lullagduuszmalnsddsduindouulovismswasuiugninuasainuasnis
wnugaamnssudivangeuian (New S-Curve) lnsianizet1ad snisiivlneg 19417
nazlanvegramns e ueus i (V) uasssuurudanamumess saufsnisensseu
Lanugmavnssulugszuusalud@domeluladdiasey viunniswdsuulanmgni
dwmaligunsnlduirdeundnadraniesdnsnaluiiuasuomes dosdsuruainszuy
ﬂ?UﬂMLLUU%@Lﬁ&ﬂU%ﬂ’]'iﬂ’JUﬂlJﬁ’JEJQﬂﬂifﬂatﬁﬂwﬁaﬁﬂéﬁ’l5\3LLa;’ﬂ?ﬁl,ﬂ‘i’wﬁwaaﬂﬁulu
an11gwa’dn (Dynamic State) Afimwdudougs nmanamnssuuasmaluladasilmide
ﬁmmﬁ’faamﬁmﬂ‘ﬂﬂﬁﬂﬁwﬁaﬁﬁamiauﬁuqﬂumﬁwaauw‘u WATEngfAnssunain

wazUszgnaildnuszuvuduindeulniliodaiiuseans nmuazusiue

s 3, [l =

a a I vl o = o o
IMTUATIEILEEMsUsEEnAldAasinsnalwih falanudrdniiuedneg

i

[ '
s al 1

Twé’ﬂqmﬁmﬂﬁumamﬁmﬁm wWosandusiedranienisi T wa e nduasigae

BnIzaUiNYENISANIATIZITISEUY (Engineering Systems Thinking) IWuntidn Ndnae
lﬁL“%au%’ﬁaLLsimsa%"mLmuﬁﬂamuasmﬁm51315Lﬂ‘§aﬁniﬂa1w%ﬂﬁ’uqa N15AT1ZINa TR

U

Cll s = A o 5/ L1
VOIATDIVNINATUALNULIUN ﬁ]ﬁﬂmﬁ]ﬂﬂ?iﬁ'ﬁ%qﬂGﬂ‘ZN’]UEJE)Lﬁ]@ﬂ‘l.lﬂ']ﬂ@ﬁ?i’]%ﬂiilll,l,axﬂ 1A
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auds Tngtawgszuuduindoulugususliihuazssuuse siufnismunuueinediig

o oo

gunsaididnnseiindinds sadmwimariideduiniesiouasinusivInid Yoyiiaolu
ﬂﬁﬁ'ﬂﬂ'ﬁ‘ﬁ'uﬁ'ﬂmwww'1ﬁmﬂ35u1ﬂﬁ1ﬁfﬁ’usﬁ'auwﬁ”mu%%a wazidumdsdAglunis
Fupdouutmnssuuannaluladszuudundouliihwessuna
Awdumsuiulsemeiviluaded Ineavdeadidnlunisuiudg 2 drunande
1) msusulgededen wWasuwdu 'ashinsginaznsUsegnaldiad aadnanalii
(Analysis and Applications of Electrical Machines)" La¥ 2) ﬂ’l‘iﬁ%UUjdL“ﬁE]‘lﬁ'lﬁ']@%U’w
510597 Tasn1siuduiate "wuusIaedessuuRazn1391a0d (System modeling &
simulation)” wagUdudsunslddenuludunsmunuueameinnidy Taaldgunsal
Tedaana® Wilaugndestaoud udu Tasldgunsaidiannseidndiida (Power
electronic devices)' Ingingualumsuiuussedvidana \ounazauvangmsliianu
Wudity wusen1sia suwlainiamalulad (Technology Disruption) wazmaulang
ammumaﬁmnﬂﬂﬁwqﬂ'LmJﬁﬁ@&LﬁUUW%'awzafvTﬂwrma‘%"NLmuﬁﬂaaaﬁﬁxwﬁw
eufinaes wasinuzmniluuszgnalinuaiddugramnssuuoudliiiuas szuusn
%;dﬂ’l'iﬂ%'UU';;ﬁ%*ﬁ’;addLa'%n’lﬁﬁﬁmmiqmaé’wémiﬁaui’isé’mw%’m (CLOs) fiagviou
Lazfuindeunadndnisisouivomangns (PLOs) ldad aiiuszdnsnimgedn

‘:‘ngua

6.2 HaaNSMAAYUNULER

HARWSNSI5BUSIEAUTIEIYY (CLOS)

HadwsnsauuiuInangns (PLOS)

1) Tinsgvinainvanasodnsnalai iadmuansou

wAalunsudiaymeimnssuidudou

PLO 1: Ussgndliminuisundamans Ineenans
fugiu Ingimsaan wagdmnssuluin RIGHIGEREY

wazuAywmaimnssuidudausdrntussuy

2) Tinseinsviuaasssuutuadeulusuaud i
LazsruUstd laslduuudnasudesyuuiaznisdnass

ANUNSUTILUIZEN

PLO 2 : 32y 51214 Aududoya uazasrawuuinasd
ma3enssy auddammadmnssuluihidudau

T ATaRaUS UNATUNE 1 UkaE N SRS B

b=l v fa o a &0 o I3
3) Fonligunsadidnmseilindiddlunismunuewmes
dmunngranvnssuuazuuds Tasaadaeiu

HaruANIANATARAEN SRR

PLO 3: sanuuulaswaunszuulwilt nsuInms vse
Fmsmadranssy Wewntammaimnssulihi
Futou meletadiadumadn iasugha dan AL

Uaansie dunadon uazinaguinin
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e LRI T1873UTUUT AefluABuUUas

03601471 msiAnziuazUszgna 303.06) | 03601471 mewassiarmslszgndld  3(3-06) | Uiuugsdiedn

Wwipasnslnii wipadnsnalui

(Analysis and Applications (Analysis and Applications

of Electrical Machines) of Electrical Machines) i )
Seiimeadsuninew: 03601251 Jynimaadouiou 03601251 uianiauiu wésuulasiui
Ffinaaauwsoudu lidl JeriidanFoundouiu i faaTeuniouiu
A1aiuIwsIeien (Course Description) Ara5une T8 (Course Description)

nsarauuusiasuasiiaszilagaadns v n1sadrsnuuIIaaLaristiA aednina Uiudgednedue

MTinTvinataveanissdnsnavilamiloait nns TWIN

UszgnduaimailunagnamnisulaznInvuds ssuu
fuind sulugusud Wi 1LazszuuTIe ANSAIUAY

vawneslauliaunsnlludnainn

Electrical machine modelling and analysis.
Dynamic analysis of induction machines. Motor
applications in industry and transportation.
Traction drives in electric vehicles and railway

systemns. Motor control using solid state devices,

T wuusrasadsszuuuaznsinans n153ATIEd
watavaaaiasdnsnariawmioni meuseyndld
HBABTIUNIAAAIUNTTLUAEAAT L sruutuiadiou
Tupupusliiazszuus nsmuauuamesiayly
gunsididnvsatindinga

Electrical machine modelling and analysis.
System modeling & simulation. Dynamic analysis of
induction machines. Motor applications in industry
and transportation. Traction drives in electric
vehicles and railway systems. Motor control using

power electronic devices.

8. 01138¢doY

sagiduanuiiusngludumvangss 4o 5.1.3
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1. S¥aqY" 03601472 3(3-0-6)
Fadvnrwlne nstueAsuselvin
Fodvnrundangu Electric Drives
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|

2. sedniiveuiulsseglununniviszaudinuins Al

(v) mnsdriamgluvangnsimnssumansiuia a1wnivdmnssulniaids
() Avnawmzdefy
(v) Fyuamzidan

() wuneIwwasnas

I L TE e S—— AVUNIU e
3. AydideSaunniou 03601251 asasansnaluii (Electrical Machines) wiandauriu
4. Fgfineadoundouiu Tai3]
5. Sufisasinsedan Sufi 11 tou Saway WA, 2569

6. InguszaedlunIswau/UTulseseiv

6.1 AnudIAyvaITeInLazmanalun1susuUse

Tutlagtuuszmalneidsduedeuulouisgniaifugqudnarsnisudauas Wau
prusudlii (EV Hub) veegiinna aualuiunisanszduningnaivnisusieluieg
"gnamnssy 4.0" Fajaussuudaluil@ Yususdgaanvnssy uaznsuTunsianswasau
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ldnoulnsaiaeisiudvauniaiudasdumdslwiivszdninmas amgaavnssuuaz
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2BNUUY 1AT18W LavUseynaldaussuudund ousialui i amiudsz@nsaiwnas
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as c
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& L R A P oa o 9 a a §fo w
Wusguu (nterdisciplinary Integration) sewi193v A esdnsnalui Bidnnsetindrinds
wagszuumuAuliudy DanvldiTouiuazaianssouzaunanudilanudnvuzved
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WNEAL MABAIUANSTULA DULBIABS NTLLARSILAYNTILAAAY SEUUTUIAdBuNBInDS
10317 uaraud sralunisldiaieiasianimedainssuy (Engineering Simulation
Tools) asradvariidaiduaiesdiouaziinugdndnunundnitimnslrindoniluld
witgyidudeuluszuudaluginagnamnssunazesusndsmilmiluilagiu

o s <

dmfunsusuusareiviluaied Sssezsdendifyde 1) miﬂ%’uﬂiuﬁ}am
Fesureseiv lnednsiuduideiuaiouassudusenisihaulugatogiu leud
'msliipIosiiesiansnedmngsy (Application of engineering simulation tools)" 5%
versvauiean1sUszgndliaussuudued suliinsaungu "s1usudndsaulua (New
energy vehicles)" Lag 2) msﬂ%’wqdL‘?iaulmiw%mﬁﬁaaﬁaumﬂ'au (Prerequisite) 97
ufidesindriaiasinsnali Uiuwasudu "Feuiv 03601251 tn3sadnsnalviih
viosundeuiy’ Tnawanalunisusulgessindinan Wosnszdundngnsiviaa
vuade aensuiuuwildumaluladveslan (Global Trends) lusiugmainnssugugud
Iwihuaznsldrenduaisassanumsaiddmnssuiieanduyuuazinailuniseaniuy

a W )

JudaRunauszsiiuaudanguluskunisiseuvesildn (Curriculum

Vaa b5

muammmiayimwmimmg

Asusuauly

o

Flexibility) ¥inl fuimasdnsnawaznistuimdeunugiuly

Vaa s

Ifeg1eiuseavinm duasulidaniauidussousuainuesauusanadnnsiioug

sedus1839 (CLOS) Magviounasduindounadndnisisauiuendngns (PLOs) laagns
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JEiR

e
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gai a t:% o =
HaaWsNNAAUNULER

(o)

nadnsnIsIsBuSsEAUTIBAY (CLOS)

HaANsNIsUSYsInangns (PLOS)

1) aduwesAdsznoulazALANYAELIITA-AE 1109
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wAtgymmaimnssunitudou

PLO 1: Ussgndldanuidundinaians Tneimans

'3

#iugu Inenisauin wagdmnssuluih wedlasizi

wazwidgmmadmnssufdutoustaduszuy

2) AATIERNITINIUTDISTUUTUA R DLL DL DS
nszlansataznssuaaau lneldniasdiadnanimig

AMINTFUMMUZ A

PLO 2 : 2y JA51244 AudAudaya uasairsuuudnaes
madengau weuAtgumiadmnssulaiidudau

TauAITNRIUSUNAILNA ST ULAL N SHRIUN TS 98U

3) \denldnaulvsalansiazisnisusnuamasdmsu
grusurndsulul assrdesiutanvuanianaia

waEAISWALNAd st

PLO 3 : sanuuunazimurszuulnih nszuiums vie
FBmsmnairmngsy ey aiaanssulnii
Futau neladairinsumata wswgia Ay A

Uaoady inasu LasiinigIuivin

4) Fonldganauwisstansanmunisalwasmalulal
ansaumAlun1sieszissuuiuiniou niousey

Jodnnuanioailonly

PLO 5: @313 1fon wasUszunaldiasadile vaniuag
wazwaluladddvaaielndlunuimnssuludiad
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INBIVNAY TEIVIUITUUTE FefiwABuulag
03601472 nstumdnumealiivia 3(3-0-6) | 03601472 nisduiadauso i 3(3-0-6)
(Electric Drives) (Electric Drives)

Jufidaaiouannoy 03601251 Inniidoanfounton 03601251 viowiauiu Wasuwasini
Avriseudounfouiu Lif Sisenioundouiu il AavFyunsouiu
AB§ULTII (Course Description) frafunaseiv (Course Description)

29AUTENBUTBINTSTULAS aud 20l 81A UsEnauTan1sTuLAd sud el | USulpdaiue

Audnuuztadluan 19NseueInstuedou | T8I

AudnwuzYaluan uiunTudIMiunig
Fuipdau 5n15Iusnuames n1sdaridanazuuan
AudnwaE wsadn-Au vawawmesiwih vinuas
Aaulnsalaad N15TULAG BUNBIMDSATELARSY NI
Fuind sunamadnssuEaRY sTUUTULAA BuNaMES
wosla nsuszgndldnistund oudaulnialunia
NAMNTTU

load
characteristics, operating region of drives, braking

Electric drive components,
methods of motors, power transmission and sizing,
torque-speed characteristics of electric motors,
types of controllers, direct current (DC) motor
drives, alternating current (AC) motor drives, servo
drives systems, applications of drives in industrial

automations.

F8nmsiusnuawmed nrsdanndlaznisidantun
AuANvuEwsIUA-ANuvamanasivvi viaves
Apulnsalaasuazaunsaldidnvsotdndmads ang
Tulnd sunsinadnszuanss n1stuiAdeusainad
nssuAAAY sruuTULAd sunainadigasla nasld
i safaTaseneiaanssy nsUszynmldnag
Fuind sud el lunnsanavnssuuase Lo us
sl

Load

characteristics. Operating region of drives, Braking

Electric drive components.

methods of motors. Power transmission and sizing.
Torque-speed characteristics of electric motors.

Types of controllers and power electronic

converters. Direct current motor drives. Alternating

current  motor drives. Servo drives systems.

Application of engineering simulation tools.

Applications of drives in industrial automations and

new energy vehicles,

8. 913138 dau

Meavdsanmiunngluidundngns 4o 5.1.3

9. MTNUAAINITHATHENTITBUTINUENgATE 58T Y7

swaziduamunusngludundnans nianuan 1

252




14N, 1-2

wuutauavaUFuUTITed YN

af =] =
FEAUUIYIAT

N1A3UANTTULHRY AEIAINTTUANEATASIIV INBNUAATIIUN

Ui (vu.u5Te1e-tu. RS- 10 Anwimeauies)

o e

1. sn&9 03601477 3(3-0-6)
Fodwn1wlve WA UMY BULaEN 1T NAUNG 19
PoAVIN 1IN G Renewable Energy and Energy Storage

Z, 'i'!&ﬁ**zﬂﬁ'*uaﬂ%’uﬂ‘;aasﬂwmﬂ%ﬁﬁﬁ’ﬂﬂ%@@m‘%ﬁﬂﬁ
(v) wadvnanzlundngasimnssuamansiudin auiyimnssulniiids
(v) I namzdeAy
() Fwuamsiden
() wadyidenad
IV E T 10511 AT b amaman
3. SynideaFaunndau L
4. SunideaiFeunouiu Tl
5 ainsden Uil 11 Fou Aamau w.a. 2569
6. InguszasAlunIiaL/UFuU eI
6.1 AudIAYUaITIBIYILAZIANAlUN1TUSUUS
luthgdudsamalnowazdssrmlanmdandafumsdsuiumandsnuads
d1#i5y (Energy Transition) LﬁazidgjLGmmajm’lmﬂuﬂawmaﬂﬁuau (Carbon Neutrality)
wasn1suaseiwiaunsrananiidugug (Net Zero Emissions) danalwilassadiessuy
vl uazndsnuresUssmalsudsulugnisiamuvamdsoumguisuludadiud
qa*ﬁuaaﬁ&ﬁmﬁm arugluiunisdunaluladfivawazssuudniiundsanu (Energy

w a a = ) a a o o
Storage Systems) {W1XIUTNIIANTTREANNTUAILALIADYTAIW UTUNNISWAsULUAIN

2
=

snhldsalinngaamnssundsnulasmisnuiifeidasiinnudesnisimnsinii
geliffianssouzgs fanmdlelungszdou wlewvis wazanunsaysanmamelulada
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Lﬁuaaﬁmmﬁﬁugwmmwé’ﬂ (Core Competency) dmiuimnsinihanaiaqiu T ab]
whiadsenudiladsdnioiufnenmwannaluladndinumuisuainuatsgukuy
U WEsULAIR1TRg wiues uwardauaa siudanaluladnstnfundeutauy

dagz (Stand-alone) waziuuiiousalaseuie (Grid-connected) B9luniniu fDandeazle
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lan (Global Trends) aaanauusuinumdmdnluivasdszima nsuiuiilonnysan
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wazduindounadninisiseuiveamangns (PLOs) wendnimnsinirnineulandaliy

a

ABIN15704naInIULasNsauduInG pwAsYEAAd vl sumalaag el sednsnm

)

3

o ¢ -

2 laansmandunuiian

(o)

HaAWSNISIFEuSIEAUT18397 (CLOS)

HaawsSN1sIiBUsvemaANgAs (PLOS)

1) esunavdnnisviauveanalulagndanumyuiiey
WAL TZUUNNAUNAIIY oA MUANTauULLIAR NS

wAtgymIMaiemassunguEay
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Useillunansenuuadlasamsnasnuazeianaddny

WITWENY wazduanaau

PLO 8: UseilunansenuansuiAInIsudadny
\WiTwgha Awndeu wazanulasndy nelinsauves

NQVINY 1ATFIANTN waznsanfidadu
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03601477 WaMWMLUIYY 3(3-0-6) | 03601477 WA UMYUIBY 3(3-0-6)

warmsAniundaau wazMsANLAUNE Y

(Renewable Energy and Energy Storage) (Renewable Energy and Energy Storage)
Suriidoaiounnou il JurmaaFauanau luil
Inidoaioundaudu Ll Jrrinosdoundaui L o
Aaduresedn (Course Description) fasuies1831 (Course Description) ‘LJiU:JT;amiJﬁmﬂ

33N

STUURANILLaTUUAIN I anS 1 Uy U B
oedy dnenmuaaundsdniiandenuugudouly
Usewalng pruuandnveawaluladndaudaii
wazndaunyuiisy waluladwasuuyuiou
WARUUAIBITNG WAMUAL WALTIIIE WaKI
Aredanm uazndsuveryadosyusy naluladnig
AaAundiuuaznisussund L9 ssuundsanu
wudsuiuudasy ssuundinumudsuuuideuda
Auszuudmdelis nguany sadvutadiduuas
wlburgrasmdsnumuisuuarnisiniiund s

WA uIATYEA1 AN S

Introduction  to  energy  systems and
renewable energy resources. Potential of
renewable resources in Thailand. Difference of

conventional and renewable energy technologies.

Renewable energy technologies; solar, wind,
biomass, biogas and municipal solid waste. Energy
storage technologies and applications. Stand-alone
renewable  energy  system,  Grid-connected
renewable energy system, Laws, regulations and
policies of renewable energy and energy storage in

economics aspects.

sEUURANLazuua N Ll and s UMy uI By
\asu Anenmeasundstuiandreumyuiouly
Ussiveilng mawUSeuiisumalulaindsnusniuuas
waanuuyuioy waluladwasnumyuioy wasa
uaw@IMiAg WaIUAN WaWIUTIIA waRUAY
Fanm uazwanuvezyansaguwy naluladnisin
viundanunaznsuszynald szuundanunguioy
wuudasy ssuundinumuisuiuuidousaiussuy
el nguane sudsutadiAu uinsgiu uax
ulguwgdundsumguisuuasssuuiniiunaaiu
WY UTLATEEANANTLAZATUANAINT TRV WLty
aurAnvaamaluladwdaunyuisuuarssuuiniiv

naaau unuavvenvaluladfivalunisusuisia

NITHEIUY
Introduction  to  energy  systems and
renewable energy resources. Potential of

renewable resources in Thailand. Comparison
between conventional and renewable energy
technologies. Renewable energy technologies:

solar, wind, biomass, biogas and municipal solid

waste.  Energy storage  technologies and
applications.  Stand-alone  renewable energy
systems.  Grid-connected  renewable  energy

systems. Laws, regulations, standards and policies
related to renewable energy and energy storage.
Economic evaluation and cost-benefit analysis,
Future trends of renewable energy and energy
storage technologies. Role of digital technologies in

energy management.

8. 138K DU

sgazdeanuiusIngluvanni 3 Ua 3.2

9. AT NUFAINTITHARWSNITITIUTIINNENGATHI1BTU

wavidganuiusIngluduvangas nanuan 1
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Fodurnrwilne suvsUEUAn
Fodwnwdangu Electric Vehicle Systems
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() AnawIzieAy
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() v naenias
[ ] TSR AR monasmmesemmasais ST L
3. Sfideaiouninau Taidi
4. AiidesSounseunu Taigl
5. Juiiaasinsneien Sudi 11 1oy Faau WA, 2569
6. TnguszasAlun1swau/UFuUTes1e3e

6.1 AudIAYYeITIEIBILAsImANAlUNTUTUUT
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Curve) i} damalifszuuduindou uvdsinifundanu uazlassaiiaiugiunisyszaluih
Fududesionunaluladimnssulwiidugauaznisuimsdanisndsaudaaios
nagaavnssusususalslmidsinudenisimnsiiiifiaussourgs dnusuas
audladsdnluaondnenssuszuvsusudlwiiiiesessunisidulavesnaiauaz ns
faumalulaglulszsmasgnadaiu

as =

swivsruususus Wi FadinudrAgluegeddunangasiainssumans

b7

o

Uadia wWesarnduseiviamismdndmdendugeafiysauinisesaainuinainda
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wazuusudlauin Audnvuzywones MW dnn19q Luaned ABULIBTIADS
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Transportation electrification. Electric and
hybrid electric vehicle drivetrain systems. Electric
vehicles, hybrid electric vehicles, plug-in hybrid
vehicles. Motars for electric vehicles, DC motor,
permanent-magnet synchronous motor, induction
motor, switched reluctance motor, battery and
energy storage systems. Converters, inverters and

motor drives. Electric vehicle battery chargers.
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Transportation electrification. Electric and
hybrid electric vehicle drivetrain systems. Electric
vehicles, hybrid electric vehicles, plug-in hybrid
vehicles. Motors for electric vehicles, DC motor,
permanent-magnet synchronous motor, induction
motor, switched reluctance motor, battery and
energy storage systems. Converters, inverters and
motor drives. Electric vehicle battery chargers.
Bidirectional charging

technology. Impact of

electric vehicles on power systems.
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Research and development project in

electrical and electronics engineering.
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engineering.
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7. asnadeuiigun1suiul§eseien
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Presentation and discussion on current
interesting topics in electrical and electronics

engineering at the bachelor’s degree level.
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Presentation and discussion on selected
topics in electrical engineering at the bachelor’s
degree level, with emphasis on technical research,
analytical skills, professional communication, and

engineering knowledge exchange.
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Study and research in electrical and
electronics engineering at the bachelor’s degree

level and complied into a written reports.

a3 wardpudsadeudusonu

Study and research in electrical engineering
at the bachelor’s degree level and complied into

a written reports.
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1A1lAs9518397 (Course Outline)

TUUTILIVTIEY
L.Introduction to the course content and grading system, 3
history of electrical machine development and Magnetic material

2.Reluctance and magnetic circuits 3

w

3.Inductance, energy storage, energy

and co-energy in maenetic circuits
4.Principles of electromechanical energy conversion
5.Principles of rotating electrical machines
6.Direct current machines
7.Direct current machines (Cont)
8.Alternating current machines
9.Alternating current machines (Cont.)
10. Synchronous electrical machines
11. Induction electrical machines
12. Protection of electrical machines

13. Applications for electrical machines

W W W W W W W W W Ww w

14. Theory and analysis of single-phase
and three-phase transformers

15. Theory and analysis of single-phase

(N

and three-phase transformers (Cont.)

&
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SWEIYN 03601252 1(0-3-2)

.
= a

Yaiyn1eing UjuRnsAsasdnsnalui
YaIYIN1WDINE Y Electrical Machines Laboratory

1A1lAT951873%1 (Course Outline)

St lusufoR
1.Introduction to the course content and grading system, and -
division of students into groups
2.Single-phase transformer laboratory
3. Three-phase transformer laboratory
4.Direct current generator laboratory
5.Direct current generator laboratory (Cont)
6.Direct current motor laboratory
7.Direct current motor laboratory (Cont)
8.5peed and torque control of DC machines
9.AC Synchronous generator laboratory
10. AC Synchronous motor laboratory
11. Induction machines
12. Strating Induction machines
13. Characteristics of Induction machines
14. Characteristics of 3-phase induction machines

15. Protection of electrical machines

[ﬁ[mmwwwwwwwwwwmw
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SHEIYN 03601351 3(3-0-6)

»
s a

FaFurnrulng m%aﬁﬂinalwﬁw%’uqa
YaAU1N1W18INY Advanced Electrical Machines

1A1lASI51873%1 (Course Outline)

Sauaudalusussene

1. Introduction to the course content, grading system, 3

and review of electrical machine
2. Analysis of the transient behavior 2

of direct current electrical machines
3. Reference frame theory
4. Reference frame theory (Cont.)
5. Advanced mathematical modeling of AC electrical machines
6. Advanced mathematical modeling of AC electrical machines (Cont.)
7. Approximate equivalent circuits for electrical machines
8.Switched reluctance machines
9.Permanent magnet machines
10. Brushless direct current machines
11. Synchronous reluctance machines
12. Special types of electrical machines

13. Analysis of electrical machines using finite element method

W W W W W W W W W W w Ww

14. Analysis of electrical machines
using finite element method (Cont.)

15. Summary and Mini-project presentation

Iﬁ (GN
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SNE3YN 03601352 1(0-3-2)

]
o a

¥y ing Ufjiinnsiasesdnanalwiiitugs
Yo3Y1N1WI8INgY  Advanced Electrical Machines Laboratory

1A1IAT9578397 (Course Outline)

FrunudalusUjin

L. Introduction to the course content and grading system, and 3

division of students into groups
2.Key parameters of advanced electrical machine
3. Torque and speed characteristics
4.No-load and load test characteristics
5. Squirrel-cage Induction motor laboratory
6. Asynchronous generator laboratory
7. Asynchronous motor laboratory
8. Permanent magnet machines laboratory
9. Synchronous reluctance machine laboratory
10. Synchronous generator laboratory
11. Switched reluctance machine laboratory
12. Brushless direct current machines

13. Special electrical machine laboratory

W W W W W W W W W W W W Ww

14. Voltage and frequency controls of
advanced electrical machine laboratory

15. Synchronization of advanced electrical generators

‘E; [[ON
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SUEIYN 03601421 : 3(3-0-6)

]
& e

Fadvnrelneg szuvuAaasuiuasliiLayssuUNAIUsIRS 8
Y9IV 1¥I8INY Power Line Communication and Smart Energy Systems

P1lAT95187997 (Course Outline)

Srurudaluussens
1. BUEUITE IR NINTINVDIS T UUNG R UDIRTOY
2. Wugrumsdeanstuszuulih
3. ann159849 Power Line Communication
4. mavagiatunaznisidisaly PLC
5. Noise uag Channel Impairments
6. 11m3571U PLC asfelnl
7. PLC Aussuunadnusniey
8. N1397189958UU PLC
9.n13UszgnA PLC iU loT
10. N588NLUUIEUU Smart Energy Node
11, nsnagaunazUszitiuuszansnw
12. M3y3041n15 PLC lusguu Smart Grid
13, wwlduwalulaglusuian
14. MytdlauaLuIAAlATINUNGS
15, aguuniseu

|ﬁ@wumwwmwmmmmmmw
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TREIUN 03601431 3(3-0-6)

3
o a

F3v1n1winy HugIUNTTULATBUNBINBSLUT A
Ya3Y1N19189ngy  Fundamentals of Bearingless Motor Drives

WW1lAT95183%1 (Course Outline)

Fruandalusussens

1. Introduction to the course content and grading system, 3

and history of bearingless motors
2. Definition of bearingless motors
3. Categories of bearingless motors
4. Structure and operating principles of bearingless motors
5. Magnetic circuits
6. Energy, co-energy, and electromagnetic suspension forces
7. Mathematical modeling of bearingless motors
8. Mathematical modeling of bearingless motors (Cont.)
9.Control strategies and controllers of bearingless motors
10. Control strategies and controllers of bearingless motors (Cont.)
11. Power electronics of bearingless motors
12. Permanent magnet bearingless motors
13. Synchronous reluctance bearingless motors
14. Synchronous reluctance bearingless motors (Cont.)

15. Applications of bearingless motors

IKJ.-J_\."I D W W L W W W W W W W W W Ww
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&Y 03601435 3(3-0-6)

YaFvrn1eing MIBBNWUULATBITININA LW
Yoiwn1wraengy  Electrical Machine Design

1AlAS951873%1 (Course Outline)

Fruautalusussene

1. Introduction to the course content, grading system, 3

and review of electrical machine
2. The Biot-Savart law
3. Maxwell’s equations
4. Magnetic circuits
5. Selection of magnetic materials
6. Winding design of electrical machines
7. Determination of machine parameters
8.Principles of machine sizing
9.Principles of electromagnetic design
10. Thermal design and cooling methods
11. Thermal design and cooling methods (Cont)
12. Performance evaluations
13. Performance evaluations (Cont)
14. Finite element software used in electrical machine design

15. Finite element software used in electrical machine design (Cont)

AW W W W W WL W LWL LW WL WL W W

i
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TNEIYN 03601436

]
o e

Fav1nrelne suvaIngasalnsg i
Fodvn1wdengy  Electric Railway Traction Systems

1A11lA59951873%1 (Course Outline)

1. Electrical infrastructure for railway power supply

2. Electrical infrastructure for railway power supply (Cont.)
3. Fundamentals of railway traction

4. Fundamentals of railway traction (Cont.)

5.DC and AC traction motors

6.DC and AC traction motors (Cont.)

7. Electric traction motor drives

8. Electric traction motor drives (Cont.)

9. Mechanical braking systems

10. Dynamic and regenerative braking systems

11. Dynamic and regenerative braking systems (Cont.)

12. Energy utilization in trains and electric locomotives
13. Diesel multiple units and Diesel-electric locomotives
14. Electric multiple units and high-speed rail technology

15. Magnetic levitation trains
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SUEIU 03601441 3(3-0-6)

Yaivn1elne nsdeansawayszuuTIsaLuulianey

Yadwmrwndenge  Wireless Power Transfer and Charging Systems

1lAs9518391 (Course Outline)

Frunudaluausseny
ugdINsanasULagssu U auuUlsane
ugrumsmilsniudngalii
_wadawmdsatwiman
-nsduieaudmdnliih
-msdssuamugliiwaznsdsiiunduing
Biannseilndmaedmsussuuansauuulfane
. NSRINULUUIAAIAUAZILATIERAUNLILIIIEN
-msdeasuaznismuaussuuSauuyldany

O 00 N O AWM

 HINTPIUFUAU AN

10. muvasnfsuay EMI/EMC
11. M3 saldanardaem

12. n15915alsane EV

13. n1331a99

14. Tas391udey

15. @gthiauslassauy

”&lwmwwmmmwwwmwmww
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WA 03601211

& a

Y1 ng AINATIEWIDT b |

Yadvinnendsnge  Electric Circuit Analysis

B11AS95187%1 (Course Outline)

1.AdiaAL wIALARNUgILLaEILIY

2 1995AUAIUVIY Lasunasniinludasy

3.0 MRS nguedleviy uaviaaivem

4. NG UNINTT

5.9 ¥UN93T (7D)

6. nguiins Lo
7.09AUTENIUTUNATALNA 1Y

8. 19958 uRUnil

9.79979UAVHDY

10. 19959UNUADI(MB)

11. mymseidyauleysesduaziaies
12. mylaszidyaalyyweudluaniuga’

13. fadlninszuaadu

14. fsznaumatiaznsuiulse 299sauwma

15. 1995a13Wa(RB)
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SUEIUN 03601214

]
s e

ApFY1n19 Ny AtInFanIIAINTTU LA

Yodwrn1wdenge  Electrical Engineering Mathematics

W1lAsI5187397 (Course Outline)

1. unihafiadansIrmnssu v

2. nsnNguasNyAfnLTaLEY

3. SyUUANNTLIUEY
4.nsuUaNTNdY LInned wavalUe
5.A0NaNEaLaTLINMESIoNaNYal
6.n3Uasauana
7.nsudasanuanauniu
8.9UNTUANE

9. aunsiFanyusaniiny

10. sEUvANNMTLTIDYRUGL LA
11. AsassuuuInaeessuuIAIngsulueh

12. NMFIASIEATZUUAE MATLAB

0

13. MIMIALULIENER

9

14. PSUIAMMLNENERA(RD)

1

15. Case study msuitdgymimisdmnssumoadinmansiay MATLAB

B5T

3(3-0-6)
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WU 03601215

]

& e

avinreineg auasidulssgnadmivians i

Fadwnrwaange  Applied Probability for Electrical Engineers

WA1LAS951873%7 (Course Outline)

1. wusiiamsigdnuasAvuanisTnuanisGou
AINAABY WUUTIa8Y LazAuuazluy

2. MINARBY WUUTIA8Y warAuuazduy (fa)
aruasduwuusuaziuuiidouls
uusduuuuliineLiies

-3
4.
5. fudsquuunliiderdomansd
6. AansauluduiFou

7. fulsduuuusalies 1

8. fuUsduuuuseLios 2

9. fulsduuuuseilomaiein 3

10. NM3UEUAIMITITABILULLA

11, MedsgaAmiivasuuugi

12. MIVAFRUANLAF TR nsvaaeuLfeTuALads

13. MVAdeUANNAFIUTIEERA nisvadouiieIfuAILLUsUSIU
1. funsailutudon

15. mMsuszandlunuvesimnglwih
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SWEIUN 03601221 3(3-0-6)

]
A o

TN Ny wialuladnisdeansuaslasenglwiidaasesy
Y2AYINW19N 0 Communication Technologies and Smart Grid

W1lAT95187391 (Course Outline)

Frurutluaussens
1. wuzins183v)
2. msfeanstayaussmaluladinietenauinmedidesdu
3. walulagdumasitinuazmaluladinsauunauais
4. szuudeanslians
5. walulaguseauuun
6. szuUT MUY INTN
7. gunsaldnluiBdmiussuudmirelwi
8. MIYIUINIIAUNITUTIAALHIHN
9. MTIALALAIUANKUUIIRTYY
10. waluladduwmesidnuosasswas
11. anudasndsnislaesiuszuulassiiglnihdanses
12. myUszgnaliivaluladmsdoaslussuulassingluihdaaios
13. WwsauudLaus Mini Project
14. dni@ue Mini Project
15. Uy

|ﬁrwwwwwmmwwmuwmmw
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SN 03601241 3(3-0-6)

FaFurn1wling aununaimanlwiuazaiu

b.

Faduinrwdenge  Electromagnetic Fields and Waves

1AlAT9571839 (Course Outline)

ST lIUTTEe
1wzt ey edvuaz vy siakanisiseu 3
Z.ﬁugmmﬁLﬂiﬂzﬁmmmma%
3.Lmaﬂé‘aﬁu§m
a.aunulrlihadin nguosgasuy anmdvaudlnh
5. AUk iunang v
6.nUBANA
7.6t AuA U
8.nszudluii ndidnnin mnuglvih waz wdsruasadluauulih
9.HaALYRIFLNISAUATLaraNN1TUe
10. aunuududn
11, WSIVNNEUILREWEAN
12. ALt nszuanszan
13, dunuindsiuasunuam
14. npuewhsAg Lazdun1TUaILINGLIaa

15. aununuusilasusiunan wazAau

b W W W W W W W W W LW W

&
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TUEIU 03601271 : 1(0-3-2)

]
o a

Jodyrnwlng msUfiRnunsImnssulni
Fadynrwnoenge  Practice in Electrical Engineering

1W1lAsase3en (Course Outline)

Frundalus §OR

1. U587 3
2. MInsvapuANUasnsuszuulii 1 3
3. A1sesiRdauAlasnisssuuli 2 3
4.miamﬁgﬂwﬁwma'[ummimummgm 1 3
7 miﬁmﬁy’ﬂw%ma’[umm'ﬁmummgm 2 3
6. Myianasaulwii 1 3
7. M5 iandsauluvi 2 3
8. N13ayINYNALY 1 3
9. ANTBYSNYNETNIU 2 3
10. syuvasfu 1 3
11. szuvatumu 2 3
12 m‘smuauLLuﬂLuc‘?\ﬂﬂaumema% 1 3
13. MImuALLLNUAnABUWAABS 2 3
14. Aansauilde 3
15. nunu 3

45
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VGl 03601311 3(3-0-6)

]
& a

Faiyrn1uing A OTATAAIGEREATY
Fadwrnrwroenge  Sienals and Systems

1AlAS95187397 (Course Outline)

FuIuTUT Y
1. wugtdomseivnas i ruaAN1SIANanI1si3au
2. FugaarsruusatiamnanauarnsUsEINANaTUN g

o*3

2
=1

3. dynasavsyuulidaliomanaiuay msUssInanatuiug 1y
4, mﬂﬁﬂmﬁmiwﬁmiLLUaaﬁfgcpﬂmsiaLﬁmLLasiﬁﬁiaLfiaa

5. sruuldadunazliwlsnungm

6. myazvdynnlnglinisudasifes

7. msUszgndldnisudaniiies

8. Mylwzndyyulegldnisuuasailans

9. m3vszenaldmsulasaiany

10. m3egvdynalasldnisulasd

11. msUszanalinsuuasd

12. mleiedanladldnisudasanidn

13. nsdszgnaldnisulasanian

14, myUszgnadnyaauarssuulunuvesimng sl

15. ipdiaviuasiolunsinseidyag ez ssuuluauradimnssulai

Lkﬁlwmwwwwmummwmmwm
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eV ikl 03601314

as

Faivinrelneg nsUszanadyaunIng

b.

Fodwinnendinge  Digital Signal Processing

WLAS951873%7 (Course Outline)

1. wuzstiiiamsednuazAmuanisinnanisiseu
-NITIATIRlarMsUTEInaradyyInlazszuunailiasiie
-msuvasizesuuulinaiiias

2

3

4. nIUa
5. nsUszgnaldanunsulasd

6. N5EUAIBEN

7. msafdyaunaideiienduiu

8. 15T TvinisuUasrasssuudaduliivasuulasmnuna
9. Taseainamesszuuailireiios A 1

10. Taseadravesszuunailisefies A 2

11. unid@n1seenuuuminseRlva

12. wadansuszananadiauuuEealnl

aa o

13. myvszanalimsUssanadyaranivialuvaluladadylug a3a 1

s a

14. myUszgnalinisUsziiadnguiivatumealuladgadalug a3 2

15. MUMULaENanssuLas
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AU 03601321

’
& e

‘UEJ’J"U’m']H'ﬂMB ﬂﬁﬂﬂ’ﬁﬁaa’ﬁ
oAW1 1W189nge  Principles of Communications

1A1lAS95183%1 (Course Outline)

1. wugdidavmsiedvnasAumuan1sinNanI1sis ey
wagumiddyInuuassEuy

2. awnnsuvedyannuaznisussendvaseunsulasnisulamises

nsnadyaraueuzaen lungu AM PM uag FM
danusumulunsdeasuouzien
vgunsdusiegsvesluniaduasnisvinaroulng

@ v oow €

3
q,
5
6. NINANF U UIANAE
s
8.

oo

s 1/

ANINANEUEUIULAER

oo
=]

NILARLWEN
9. perUsznaunarmsieanslulasian
10. M3deasaLiioy
11. MsAaasNIE
12, ftugumessruuinauneuaiielal
13. Msdeansuuuigagans
14. aonilnenssuadetnelnsisiiadoudialvl
15. nYunaLazUatAuINIENIIINIANLIAL
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SUEIU 03601332 3(3-0-6)
FaF1n1wlng lulaspaulnsalans
Fodwnrwsangy  Microcontroller

WlAse518391 (Course Outline)

PUIUTLIUTTEY

w

1 umhlulasinsiwawesuazlulasreulvsaiass
2. aoUnenssululasroulnsaaad
3. Msiieuemisenus s Uassuy
4.N15\08U Assembly
5. lulasmaulvsalaasuazantnenssunielu
6. Msuliauntw C dmsululasaoulnsaians
1 m‘sﬁamiaqﬂﬂizﬂmauan (Sensors / Actuators)
8. nsa¥aynmdan1udsnluiiRdng MATLAB/Simulink (1)
9. Msa¥undan1udsnluiiRsng MATLAB/Simulink (2)
10. n1514 MATLAB/Simulink %38

PSIM a%f'l<1°qmﬁﬂﬁ"mWﬂe}w%’tmﬂu&ﬁﬂ‘wmﬁnéﬁnﬁq

5

W W W W W W W W Ww

11. szuumuausnludinelulasaaulnsaias

12. MIDBNKUULAENARBUTEUUAIUANLUUULURNS

13. TassnudesUszanaldlilasaaulvsaaasiununiuausnluli
14. MsUszidiudsgandnmszuuniuau

15. Mstiauenaulasay

|‘3\wmmmw
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VLRI 03601333 1(0-3-2)

]
= a

Fodvrnreing Ujuanslulaspeulnsaiaes
Fadynnwndenne  Microcontroller Laboratory

1AlAs9518391 (Course Outline)

SrunudaluafUR
wshseivuasiugubilasnoulnsamesiasyaufifins
fugrunsideulusunsy C dmsulilasroulvsaiaesd
n15LgeU PORT Way Digital I/O
n3lgau Timer/Counter
nashaf Interrupt
131991 LCD 16x2
NM5L89U 7-segment
n13deans 12C / SPI
nsldeuluga RTC (DS1307)

10. msldauaumes (1)

T A Ao o R

11. nmsldaugueas (2)

12. m3ieusia RTC Sensor WazLCD
13. mMsvadauszuuazns Debug

14. Tasenudeslioanuuusyuuinouis
15. vAaUdse iauena 1ATIEY

|ﬁ\mwmmwwumwmmmwmw
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SUEIYN 03601353 3(3-0-6)

]
=]

FaFun1eine ANseNLUUTEUULNTN

Yaiwnwnsangey  Electrical System Design

1AlAsI518391 (Course Outline)

Frudlusussen
1 uugtiiemsede a5se1ussadenns wasimuanisianansiseu
2 wdnmsiilesiuuassyuunnsasseiaivih
3. angluiin
4. vi9dy

5. us Al

6. NMIADAIAUY

7. wnsgruanslWinazus Susini
8. JarvuAnNIsIAvaIEuAL Tan

9. nanniseanuuusEuulniinfid
10. 29sgesuazatstou

11. msAmuinlvan

12. 1997U5%51U

13. NMIATUIUNTZUASAINDT

14, nsdasiuszuuladh

15. MaUsulpdilsznaumdazssuumaslnanidu

|ﬁtwmuwwwmwwwwwmww
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SN 03601355

]
o a

FaFY1n19 Ing Aminssulniiusags
Fodvnwdange  High-Voltage Eneineering
WMlASE518397 (Course Outline)

1 wnAnfugiuuaznsuszondldliinssgdlussuulihmds
2.msudialwiusege suuuusen iensvnaeu

3. msiudialwiusigs suuuusieg ienveaau(se)

4. AlANTIALTINUES

5.wmatlansiaussiugase)
6.n15ATsviauNliLazAAs sl W luauau
7.m5aevaunliiuazanueisanislditluauiy (me)
8.wmallanseaniuulazidanldauiuluni
9.msiusnamdluladianniniig

10. MausnailulaBianvSnuaaval wasyaduds

11, MINAFRULTIAUEINNLINTZIVEING

12. #euaznrsdasnuusesuiiu

13. msUszanuduwusauiuluszuulwiings

14. msUsearuduiusauiulusyuuliiings (we)

15. maUszenaltinaluladusswiugelusvadelng
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FUEAIYN 03601356 3(3-0-6)

& &

YaFvrn1etng AAINTSUADIAINTIDF Y
a1 WIEINaY  Smart Lighting Engineering

1A1lAS9518391 (Course Outline)

$runutaluusseny
1 unuasuIns§IUAR AN
2. WaAndvaaiasnaznisuaaiu
3. & CCT/CRI wag Human-centric lighting
4. unasiiilauas (LED, OLED, Laser)
5. eI laASNwazn15In
6. ANNITAIUIUNITABIAIN
7. Mseanuuuniglueinns
8. N38NUUUNTEUBN/auY
9. MsUsgndanarnuluszuule
10. 81A15@L WYY LEED/TREES
11. syuumUANLENSIRIYL
12. Smart Lighting Application
13. ganmenatazaudaiy
14. Wsiantae

‘ﬁmwwwmwwmmwmmwm
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AU 03601357 3(3-0-6)

FaFvn1wlne seuulWinmgs

b

Yaiw1n1woenge  Electrical Power System

1A1lAT9518397 (Course Outline)

§rurudaluaussene
1Lunthgszuuluiiiniiga 3
2.55uundn i syuvdswasdminelvvin
3 uuasaaiasiida v wliaulas wazaneddiuii
4. ANUFUNUSTEMINLTIRULAENT BLATUIEUUAILAZI WU
5.58UUMDWUIY
6. ugunsivavadlvanuay m3lnseviseisdias
7 fugnumsAnueaLiangos
8.N15ILATIERANTARINATUUUANNINT
9.5 IATIENNNTANMNATUUULLANLIAS
10. N5BATIENNITAN9RTRUUlLENLR (A D)
11. wdesnmeesszuuludi
12. w@desnmaasssuulnin(aa)
13. nsaniiunussuuliinegrsdszudn
14. psadunussuulWhegsdssudaio)

15. nunulazUszynaly

||akmwmwmwwmwwmmww
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EVGRkR 03601362

=

Foivnwing FPUUAIUANTLAY

(Y3

Faivnwdenge  Linear Control Systems

1A1lAT95187%91 (Course Outline)

1. UM WALAITNUNIUATIAAIERS:

2.A15A31MUUTIA M NARIAAERT 1 T2UUNNNG

3. MIASNRUUTIADNALAMERS 2: TsuuliA Az At

4. #andunnelou (Transfer Function) wazn1sanjy

5.1153ATiNAReUAUDY 1: sruudufURils

6.1 IATIEVHARDUAUDY 2: STUUDUAUADY

7.0anTenuYd Poles/Zeros UWay Steady-State

8.n15ATIEEDesnIw (Stability Analysis)

9..mAtANISaaNLUU 1: Root Locus

10. N1389NLUUAIAIUAY 1: P, Pl 98 Root Locus

11. AMsP8ALUUMAIUAN 2: PD, PID f1e Root Locus

12. wallAn1seaniuu 2: Frequency Response (Bode Plots)

13. anesnmlulamumud (Frequency Domain Stability)
waznMsneasulabssnwszuuseyy sshivg

14. N138BNUUUAIAIUAN 3: Lead-Lag Compensator

15. umhgnisauauaislyl (State-Space) uagazunmsiu
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a3 03601433 3(3-0-6)

v
s e

Yodvnuilng dildnvseiindenaunssunaznisaunudalui
%a%mmmé’mqw Industrial Electronics and Automation

1A11AT95183%7 (Course Outline)

Fruautaluaussens
1. umhBidnvseiindanainnssunagsruusmlusii
2. gUnsalansAsiminmds
3, WATADULIDILADS
4. NTRENLUUNITUATADNUNTAIAR
5ﬁugmﬂﬁaamwu PCB
6. 80NLUU PCB foganalls
7. #ugu PLC
8. ariduituguves PLC
9. m3ifiousio PLC Augunsainisuan
10. nM5dvansaas PLC
11. 38Uy SCADA
12. Madfeusiasewing PLC Auszuy SCADA
13 uguAgRAMNTIUAIUANAIY PLC uaznisuszansld
14. lasauenuwuuszuusaludi® (Mini Project)
15. nMstiausnaulasey
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AU 03601451

"
& e

Fadurn1uilne AMUTED B AL U9 UYDITEUUNIEY
Yo3YN1IBINaY  Basic Power System Reliability

WAlASe518391 (Course Outline)

1 wusihidemseinuasimunnsiananisGeu

2. wénmsideady

3. vuiauthasduiug

4. M3UsEENALEIUNITUINLIIMUUNTUIN

5. M3UsEENAlFIIINTUINWIMUUNIUIY (51D)

6. WUUT1889UAEN15UTHIUTSUURUUBYN TULASUUIY
7. uwuudassuasnisUsadiusyuuuuugdeu

8. m3tszgnAnisuanuaaLuuang luduaudeiels
9. nszurumanilavuulideides

10. nsrvrumsunslavuuulisiades (se)

11. nszurumsinslanuuudelies

12. nszvaumsudlavuuusiaiiios (de)

13, AdaruALAETIIIAY

14. wadlanuduaztaaa (7o)

15. msUssanalda
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FGRLR 03601452 3(3-0-6)
Faiun1unlng T599nsindinn1as
Fodurnwndange  Electric Power Plants

AlASI51839 (Course Outline)

T NIUTTENY

1 uuziiamsedvnasivuanisinnani1siseu

[G]

2. dulAsluan

3.mMsviunelvan

4. N5LEDNTIUIUNUILNER

5.115A1UIUS1AAT LN

6. Hugruvaslssdnsluihiiva
7.n588nwuulseding i fa

8 Tssdnsliwdslotin

9. lsednsivihneiunng Tsednsinindssnuninusousiy
10. 1599nsnastianags

1. fiugruveddsadnsluitmdah

12. nseanuwuulsadngluimdain

13. urasiianasunaunivesUsemalne gunsalaonilwihdey

14. NUFIUDILATYFAIERN SN AUsEUUIAHIAEY

o W W W W W W WL W WL WL W

15. NFAMUIUNINATEFAANTNAUTEUU LA AAS

I
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Fadvimelneg UfjuRnsszuulnias

Yo medinge  Electrical Power System Laboratory

W1lAS95783%1 (Course Outline)

1(0-3-2)

PuBNIUUR

1. wuztidemsnedvnasimuanisinnan1ss s u

2. wm3adiminlussuulninnngs

3. Three-phase Transformer : Performance at no-load

4. Three-phase Transformer : Performance at short-circuit

5. Three-phase Transformer : Performance at load operation

6. Three-phase Transformer : Performance at asymmetrical load

7. Three-phase Transformer : Demonstrating an economy connection

8. Experiments on the transmission line performance

10.

11.

12,

12
14.
15

- Performance at no-load

Experiments on the transmission line performance

- Matched-load performance characteristics

Experiments on the transmission line performance

- Performance characteristics for three-phase short-circuit

Experiments on the transmission line performance
Performance characteristics of an ohmic-inductive
and pure inductive load

Experiments on the transmission line performance
Performance characteristics of an ohmic-capacitive
and pure capacitive load

Series connection of High-voltage Lines

Parallel connection of High-voltage Lines

Aanssulutuiow asu vuvau
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& a

Yadyrneine mstaanuszuulninids
YoIY1N1ERINgy  Power System Protection

1A1lAT9518391 (Course Outline)

1 wuzdhiomsedruasimunnisiananisiseu
2. wwainiuguwssns oty

3. UTELANANURANS B4

4. MIATUIUNTELARANT B9

5. MIAMUIUNTLUARANT D (71D)

6. yann1svedsiadvaeiy

7. M3seasiuvasssuulnmi

8. Swdnszuainuiuulddndnia
9.51adNsEUaANULUUIAANI4

10. wanmstesiuuamas

11. wanmsUesiundaulas

12. wdnmstestuasostuialniin

13. wann1sdasnuld

14. vannstasiuaedalagldSiaduuuinszegnia
15. wannstesiuaedilaslasiadiuuiiges
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v
& e

Ya3Y1n1wlne Aulasniunsirnssului
oI w1dange  Safety in Electrical Engineering

1A1lA$951873%91 (Course Outline)

Frurutaluusseny
1 wuztuilamsgivuasimunnsinuanissey
2. ngrneiiieadasiuendwinnssy
3. anulaaaduluaieingsy - anuvasasslulsssu
4. anudasndsluauianssy - anudasadsluauneasia
5. anulaondulunuidingsy - anulasadesusanis
6. AnuUaoanlunuicmnssy - anudasedslunisvinauiediuln
7. ﬁugmmmfﬁm%unmé’au WAY 358IUTTAMVTYITNIAINTTA
8. Aanssulutusoy
9. duns189 NN
10. Yo munszaviaiianuasasaan i
11. fofmumniosdiowargunnitiosiuduluih
12. farfmunnisrsasiuiitotoatuduiRamudulih
13. dafmuamuarweInawazaslaau
14. FerimungunsaldmivinaeuazdefmunsunsufiRnudentigs
15. Aanssuluduon

‘blmwwwwwmmwumwwmw
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yadyn1wing N1SAIUANATEUIUNTS

Yadyrnrwaange  Process Control

WATI5183%1 (Course Outline)

Lumign1smuANNTEUIUATT WAy P&ID

2. 99AU52NaURALENTALIS IUNTEUIUNTT

3.115859WUUTIBBINTZUIUAT 1 (Process Modeling 1)
4.1N3E519LUUTI8BINTZUIUNS 2 (Process Modeling 2)

5. wsilauiindresnsruaunsidudeunaznislitiynuseivg
6.msUTuuAIRIUAL PID 1 (Tuning Heuristics)
7.n5U5ugumAIuAL PID 2 (Tuning Model-Based)

8.n13 AT IBRaDE TN LA rUsEANS N NYesgUAIUAY

9 Insaa¥19mInIuANTIga 1: Cascade Control

10. qua%ﬁaﬂﬁmuauﬁy’uga 2: Feedforward Control

11. Tassadunisaunudiugs 3: Feedforward-Feedback Control
12. Tnssa1en1smunuiugs 4: Ratio & Split-Range

13. n1smauANsTUUnatemLys (Multivariable Control)

14. nsdifnuiniseeniuu 1: Msmuaumiialet (Boiler Control)

15. n3EIANYINISOIALUU 2: N1SAIVANNTZUIUNTSNAII/LAL]

a8

3(3-0-6)
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vavneing NIAIUANLATOITNINALALNTZUIUNITAILABNRUADS
a4 a s .
YIYN1Y9nge  Computer Control of Machines and Processes

LA1IASI5783%1 (Course Outline)

Sruautalueusseny
wugt151g3Y unumaes PLC wasraniinasluszuuniuny 3
yumumdnns PLC uaznsideulusunsudduiiugiu
. NFBBNRUUNSTFUIUNISAIUANITIA Y
_msieura PLC Augunsalnieuan (Sensor, Actuator)
_msdeansdayasening PLC uazaaufiames (Modbus, OPC UA)

o AW

.nsg/duiindeyadann PLC fmelusunsunaufiames
7.M998NWUUTEUU SCADA ﬁm%’umwaamazmuamm‘%aﬁm
8. MITIADINTLUIUNITHER

9. m3Uszene PLC Tussuundanu

10. M3l loT dwmsunismivaukarasIainanszuzing

11. Mmyinseidoyauaznisnnauladnlulf

12, NIVAFDUIZUULUUTIN

13. WwunlAsIIUNgu “Smart Process Control System”

14. MsdlausHaULaraISnTz Uy

15. @3

b W W W W W W W W W W W WwWwWw

In
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b c2b.

3(3-0-6)

a3vn1ulng mMadszgnaldsruuusuidmiunanudanses

YoIUIN1WDIN Y Applications of Robotic Systems for Smart Energy

1A1lAse518397 (Course Outline)

L uymdn: Yususuaysruundanusaadey
2. @usEnauTaiuEuR

3. wewweilwiluusus

4. \wULYBSUAZN1TEIUAIINAATHLING DY
5. lulasmoulnsaiaesuasvaniuiiniuny
6. SPUUMUANTIUFIY

7. M5H0ANTUUY IoT WA Wireless

8. MIdaeuaud

9. viugudlusunadauvyu oy

10. Mini Project: Energy Inspection Robot

11, mnuvaeanouazasseussalunuiueuindsey

12. vagouuarysulsalasanuy
13. mMsvauanaduilosmy

14. Final Presentation + Demonstration Day

380
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o &

Faiynwlng MIATEikazNsUTEEnaldaTasdnanaluih

3(3-0-6)

Y3 IN18189n 0 Analysis and Applications of Electrical Machines

WM1IAS95783%1 (Course Outline)

1. Untuag NN ILAseans i
2.mMaseuuusiasuniosdnslvi

3. WUV UTANNTULAZLT 0L
4.ﬁug’mmﬁmmﬁméaﬁﬂsnamf’imﬁw

5. mMsAssinatnveniesdnsnawmidyni
6. Au55aUTLATUSEANS MWD ALAS BITNS I
7.m5MipSeslesransdwsuasasinglwih
8.nseuAmATosdnsinindsgunanilsdazins
9.801UnuNITUNITAIUANNBLADS

10. myUssanauamesluningnamnssy

11. indesdnsiiihdmiussuuruds

12. szuutuiadoulugusunlih

13. MTIAsIEREUTsausEUUTULAROU

14, muunndeRa Arwdasndy WAzt

15. n3difnwuagnsuszgnaidaysannis

381
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SUEIYN 03601472

s a

Fa3vn1wlng nMstulAaaune W
¥aivIn1w18ngy  Electric Drives

1A11A5951839 (Course Outline)

1. umhssuuduimaauselngi

. 89AUTENBUTBITTULTULAA DL

. AuANYMEYRILlvan

UM syauLesssuutundeu

LY a =
- AMANWALBULITIUA-AIULIIVBIUDLA a3l

. Aamsiusnvasuawmes i

as

2
3
q
5
6. NsAITdslarMsIEanTUInTTUUTULASeY
.
8. yllevosnoulvsaaesuazaUnsnididnnselindrings
9. MsTULARDULBLADINTLLANS

10. M3tuiAdeuLameINTELAARY

11. Msdundeunamasinssuaadu (va)

12. szuvduimdsunanasivesly

13. nsldiasesiiagransszuudundoy

14. ﬂﬁUitgﬂﬂT‘é’j’isUU%Lﬂﬁauiuqmmwﬂmm,az NEV

15. duaue Mini Project uag aidsne
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SWEIU 03601477 3(3-0-6)

Yarnwlny WATUMHUTBURAENIANLAUNE Y

%a%’tﬂn’n&’]é’ﬂﬂqw Renewable Energy and Energy Storage

\A1lAs9518397 (Course Outline)
Frusutalusussens
1 wusiindionin inusinislinzuuy uazeusuansssy 3
2. 807TUMIAURANIY STUURGIULAzUMA AL Iand s unyu Iy
3. Angnmasuvasniiiandsnuryuisuludssvelng
a.anuuanasveameluladwisnuiadunas i umyuioy
s.valulagndsnunyuideuluadn Jagtu uazeuian
6. WANUUAID TR
7. 089 UAN
8.WAIUAINIA WAINUMZTINW
9. waenurezyadagyury alulaglasmsuinsianis
10. walulagnsiniuwdaanu: weana anuindusazdselan
11. walwlaBnisnniiundanu: via desuazdodsnin wasnsussynald

12. szuundinuvyuisuwuudass

W W W W W W W W W W wWw w

13, syuunwdanumuisuiuuideudetuszuusimg L
nMLe UlEUIBYRINEI UL I ULAZ NI ANAUNS 191

14, WIYUNPULATYGAIANT 3
WAZNITALIUANNANAIYBILATIN THEI UYL EY

15, UNUINVBIRINA MUNITUSUITIRNIT AU

Iﬁ o
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SWEIYN 03601479

»
& o

Fadvrnreing SEUULIULUR TN
YaAvnw1denge  Electric Vehicle Systems

W1lA595783%1 (Course Outline)

Lumgmslglilunisvudsuazniwmsiy EV

2. Ussinvvesgnusunliinuazlasedsiessuu

3. 5zUUTUIABoULAz NS NATEINA Y

418103 EV (DC, IM)

5.uamas EV (PMSM, SRM)

6.1\ deNUBLABIANSU EV

7.5EUULUAmDIATAI LAY

8.DC/DC Converter @usu EV

9. 3unofmeslayszuuTuindou

10. spUUAIUANNBWBS EV

11. EV Chargers wag Bidirectional Charging

12. EV-Grid Integration Wag Vehicle-to-Grid (V2G)
13, 1m3gu Auasniy uaslonnuanIlmnssuYes EV
14, NaNTENUAUALINGDY FIAL UAZNENIUIIN EV

15. Mini Project sguu EV

384
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