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Course Ghbjectives:
The objectives of the course are to make the student learn about £=
e the basic power semiconductor switching devices and their principles of

By

|
y

operation. | a
o the various power conversion methods, controlling and designing of power
converters. H ¥
e the applications of Power electronic conversion 0 domestic, industrial,
aerospace, commercial and utility sysiems elc.

e the equipment used for DC to AC, AC 10 DC. DC to Variable DC, and AC 10
Variable frequency AC conversions.

UNIT |

POWER SElil CONDUCTOR DEVICES | |
Semiconductor Power Diodes, Thyristors — Siiicon Controlled Rectifiers (S(_ZR Sy +—
TRIACs. GTOs - Characteristics and Principles of Operation and other'Thynstors_ -
Classification of Switching Devices Based on Frequency and Power ﬂandlmg Capac;l_ty—
BJT — Power Transistor - Power MOSFET — Power IGBT — Basic Ti’:’;}rﬁf‘}f ]of Operatloin
of SCR — Static Characteristics — (furn On and_Turq Oﬁ; I\-..ﬂleﬂ"-.::y,s- D.ynamlc
Characteristics of SCR - Two Transistor Analogy — Trlggenn_g CII:CUI'[S Sen_es and
Parallel Connections of SCR’s — Snubber Circuits — Specifications and Ratings of

SCR’s, BJT, IGBT.

UNIT [l
ASE CONTIOLLED CONVERTERS .
gr'-\'aAse Control Technique — Single Phase Line Commutated Converters — Mid Point and

i .« _ Half Controlled Converters, Fully Controlled Converters with
Ezgiiivg,ogtefgggz and RLE Load- Derivation of Average Load Voltlag? and Currerrst -
Line Commutated Inverters Active and Reactive Power Inputs io the Chcl)nve §r<e.‘
without and v'th Free Wheeling Diode, Effect oi Source Inductance - nggn;:ae
Problems. Three Phase Line Commutated Converters — Three Pulse and Six FUIS

. . . o . -
| t and Bridge Connections - Average Load Voltage with R and
ki g (Both Single Phase and Three
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Converters —
| 0ads — Effect of Source Induciance—Dual Converters

Phase) - Waveforms —~Numerical Problems.
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UNIT [

CHOPPERS AND REGULATORS

Commutation Circuits — Time Ratio Control and Current Limit Contro
Down and Step up Choppers Derivation of L.oad Voltage and Currents with R, RL and
RLE Loads- Step Up Chopper — Load Vollage Fypression— Problems, Sludy of Buck,
Boost and Buck-Boost regulators, buck regulator. .9. TPS54160, hysleretic buck
regulator e.g.LM3475, Switching Regulator and characteristics of standard regulator 10

_ TPS40200, TPS40210, TPS 74901, TPS7A8300

| Strategies = Step

UNIT IV

INVERTERS
nverters — Single Phase Inverter — Basic Series verter — Basic Parallel Capacitor

inverter Bridge Inverter — Waveforms — Simple Forced Commutation Circuits for Bridge
inverters — Single Phase Half and Full Briage inverters-Pulse Width Modulation
Control-Harmonic Reduction Technigues-Voltage Control Techniques for Inverters -

Numerical Problems, Three Phase VSl in 1200 And 180° Modes of Conduction.

UNIT V
AC VOLTAGE CONTROLLERS & CYCLO CONVERTERS
AC Voltage Controllers — Single Phase Two SCR’s in Anti Parallel — With R and RL

| oads — Modcs of Operation of TRIAC - TRIAC with R and RL Loads - Derivation of
RMS Load Volizge, Current and Power Factor Wave Forms — Firing Circuits Numerical
Problems - Thyristor Controlled Reactors; Switched Capacitor Networks.

Cyclo Converiers - Single Phase
inductive Load (Principle of Operation on

Cycloconverier (i inciple of Operation only) — Waveforms

Course Oufcomes:
After going through this cours

s Basic operating principles 0

o the operation of power €
controllers, and cycloconverters, and their control.

o apply the learnt principles and methods o pr-

e {he student acquires knowledge about:
f power semiconductor switching devices.

e Howt clical applications.

(es.in || WWWL TON universiyupdales.

., Mid Point Cycloconverters with Resistive and
ly) — Bridge Configuration of Single Phase

iectronic converters, choppers, Inverters, AC voltage

TEXT BOOKS: |
M. D. Singh and K. B. Khanchandani, Mo Graw Hill

1 Power Electronics,

Education (India) Pvt. Ltd., 20 Edition, 2007, 231 Reprint 2015
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Electronics: Circuits, Devices and Applications, Muhammad H.
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