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~A~~NQ~R DESCRIPTION

POWER EL~CTRONIC SYSTEMS
COURSE NAME

ELR317 - 3
COURSE NUMBER

PHILOSOPHY/GOALS:

TO CONTINUE POWER ELECTRONIC DEVICES WHERE THE STUDENT

APPLIES INVERTER THEORY TO POWER ELECTRONIC SYSTEMS IN THE

LAB ENVIRONMENT. ALSO THE STUDENT WILL BE INTRODUCED TO

POWER SYSTEM FUNDAMENTALS AND POWER DISTRIBUTION TECHNIQUES

AND MEASUREMENT.

METHOD OF ASSESSMENT (GRADING METHOD):

THE STUDENT WILL BE ASSESSED IN TilEFOLLOWING MANNER:

1) TWO WRITTEN TESTS WORTH 39% EACH.

2) PROJECTS AND ASSIGNMENTS WORTH 49% IN TOTAL.

TEXTBOOK(S):

1) ELECTRICAL POWER TECHNOLOGY - T. WILDI
2) POWER ELECTRONICS & CONTROLS - S.K. DATTA
3) POWER CONTROL WITH SOLID-STATE DEVICES - I.M. GOTTLIEB
4) POWER ELECTRONICS - SOLID STATE MOTOR CONTROL - R.A. PEARMAN
5) POWER ELECTRONICS- CIRCUITS,DEVICES,APPLICATIONS- M.H.RASHID
6) ELECTRICAL TRANSFORMERS AND POWER EQUIPMENT - A.J. PANSINI
7) ELECTRICAL POWER SYSTEM TECHNOLOGY - S.W.FARDO& D.R.PATRICK



-
I

/
I -3-

gLR~:!7 - 3

P_QWE_R__~1~<::_TRONIC SYST~MS

~ANI!:BAk._mU~~ItY~~-

1) BLOCK 1 - POWER ELECTRONIC DEVICES OVERVIEW

1.1) DEVICE CHARACTERISTICS
1.2) DATA SHEETS
1.3) DEVICE PROTECTION
1.4) PHASE-CONNECTED CONVERTERS

2) BLOCK 2 - INVERTER SYSIEM~

2.1)
2.2)
2.3)
2.4)

LINE COMMUTATED INVERTER OVERVIEW
DC LINK INVERTERS
CYCLOCONVERTERS
INVERTER INDUSTRIAL APPLICA_TIONS

3) BLOCK 3 - A.C. MACHINECONTROL

3.1)
3.2)
3.3)
3.4)
3.5)

INTRODUCTION TO A.C. MACHINE CONTROL
INDUCTION MOTOR DRIVES
SYNCHRONOUS MOTOR DRIVES
RELUCTANCE & STEPPER MOTOR DRIVES
DHIVE CONSIDERATIONS

4) BLOCK 4 - POWER SYSTEM FUNDA~ENTALS

4.1)
4.2)
4.3)
4.4)

INTRODUCTION TO MODERN AD/DC ELECTRICAL POWER SYSTEMS
POWER DISTRIBUTION FUNDAMENTALS & EQUIPMENT
POWER CONTROL & CONVERSION SYSTEMS
POWER MEASUREMENT FUNDAMENTALS & MEASURING DEVICES



1 . 1) WWI CE CIIAHACTEH I ST I CS

HEVIEW OF THE CIIAHACTEHISTICS OF SCH'S:

PIIASI~ CONTHOLLED AND I NVEHTEH GHADE
AMPLIFYING GATE
GATE TUHN-OFF TIIYHISTOHS (GTO)
1.1(1111' ACTIVATIW
REVERSE CONDUCTING THYHISTORS (RCT)
THIACS
NPN POWEI{ THANS I STORS
POWEH MOSFETS
GENEHAL PUHPOSE &. FAST ACTING RECTIFIER DIODES

1.2) !Lt1.TA S!!EI;;T_~

TO UNDEHSTAND MANUFACTUHES DATA SHEETS AND BE ABLE
TO SELECT TilE APPROPRIATE DEVICES FOR ANY SPECIFIC
APPLICATION.

JUNCTION TEMI'EHATmm; TUHN-ON CONDUCTION AND TURN-OFF
HEAT DISSIPATION COMPONENTS.
EFFECTS OF SWITem NG HATES
THERMAL IMPEDANCES &.TRANSIENT THERMAL IMPEDANCE
ilEAl'SINK CALCULATIONS
SELECTION OF DEVICE PACKAGE AND TYPE OF HEAT SINK
TIIEHMOCAPAGITY
PULS~ ANU SURGE CURRENT CAPABILITIES
CUHHENT RATINGS
TURN-'ON dl/dt
TRANSIENT OVERVOLTAGE
OFF-STATE dv/dt
SEHIES/l'ARALLELAHHAYS FOR HIGH-POWfm APPLICATIONS
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1) SINGLE -PIIASE CONVERTERS: LOA],) VOL1;(~GE AND HARMONI CS,

1>1STOHl' I ON FACTOH, DI SPLACEMENT FAC-TOR, POWER FACTOH,
DISCONTINUOUS CONDUCTION.

2) THHEE PHA sr~ CONVEHTERS: HAHMONI CS ANn DISPLACEMENT
!'ACTOH, COMMUTATION OVERLAP, SEMI GONVEHTEH, DUAL
CONVEHTEHS.

3) CONVEHTEH CONTROL: LINEAH FIHING ANGLE CONTHOL,
COSINE CHOSSINU CONTROL, DIGITAL I'IRING CIHCUITS,
I'IIASE-I.OCREU'-lIOOl.' AND MI GIWPHOGESSOR (mNTHOL,

1) SQUAHE-WAVE INVEHTER: INPUT RIPPLE, VOLTAGE AND
CURRENT RATINGS, TWELVE-STEP INVERTER.

2) VOLTAGE AND FHEQUENCY CONTHOL.
3) COMMUTATION METHODS; McMURRAY, McMURRAY-BEFFORD

ANI> VEIUlOEF J NVEHTlmS, AC SWITHCED AND DC SI DE
COMMUTATED INVERTERS.

If) PWM INVEHTEHS: SINUSODIAL PWM, HARMONIC ELIMINATION,
MINIMUM IllPPLE CURRENT CONTROL, ADAPTIVE CURRENT
CONTlWL I'WM, PHASE SRIFT PWM, nYAMMI C AND
REGENERATIVE BREAKING CONTROL CIHCUITS.

5) UENERAL OPERATION, INVEHTER OPERATION MODES.
(i) LOAD COMMlJTATEI> I NVEHTEHS: SI NGLE-'PHASE &. TIIHEE-PHASE.
7) SYNCIIIWNOUS MOTon STARTING.
8) FOHCE COMMIITATED INVERTERS: AUTO--SEQUENT I AL-COMMUTATED

INVEHTEH (ASCI), TORQUE PULSATION, AUXILIARY-BRIGDE-
COMMUTATED I NVEHTEH, I NVERTER WI TII FounTII IIEG
COMMUTATION.

H) TWELVE.-STEI' JNVEHTEH.
19) CURHENT-FED VERUS VOLTAGE-FED INVERTERS.
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