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12E605 POWERETECTRONICS

3103.s
OBJECTIVES:

o To realize the construction and performance of power semiconductor devices.o To illustrate the switching characteristics of power semiconductor devices.

' To rgcognize the operational behaviour ofcontrolled rectifiers and DC'choppers.. To impartthe concepts ofinverters and cycloconverters.
t To categorize various protection and cooling methods of power semiconductor devices.

OUTCOMES: . \

Learners should be able to

o familiarize with the fundamental concepts and characteristics of various power semiconductor devices.r understand and analyze the controlled rectifiers, choppers, inverters and cycloconverters.o $et an exposure to various protection and cooling methods of power semiconductor devices.

UNIT III CHOPPERS AND ITS APPTICATIONS 9

lntroduction - Operation of step-up and step-down choppers - Time ratio contrll and current limit control -
Switching mode regulators: buck, boost, buck-boost and cuk converters.

UNIT IV INVERTERS AND CYCTOCONVERTER 9

Single phase and three phase (both 1200 mode and 1800 mode) inverters - Voltage and harmonic control - pWM
techniques: sinusoidal PWM, modified sinusoidal PWM and multiple pwM - Series resonant inverter - current
source inverters - Cycloconverters (single phase to single phase, three phase to single phase) -,AC voltage
controllers.

UNIT I POWER SEMICONDUCTOR DEVICES

Structure, operation and characteristics of SCR, TRIAC, power transistor, MOSFET, IGBT, lGCf and GTo - Switching
characteristics of scR, power transistor, MosFET, IGBT and GTo - Gate triggering circuit.

UNIT II CONTROTLED RECTIFIERS IqUAUTATIVE STUDY ONIY] 9

Single phase half controlled and fully controlled thyristor bridge converters: circuit operation, estimation of
average, RMS load voltage and load current{or continuous current operation for R, RL, RLE loads - Three phase
half and fully controlled thyristor converters for R, RL and RLE loads - Dual converters.



UNIT V PROTECT]ON AND COOLING OF POWER SWITCHING DEVTCES 9

lntroduction - Over voltage condition and-protection: naturally commutated circuits and forced commutated

circuits - over current fault condition and protection - Gate protection - Thyristor mounting circuits - Heat sinks'

TOTAI:45 + 15

TEXT BOOKS:

s!.

No.
Author(s) Title of the Book Publisher

Year of
Publication

1.
Singh M D

Khanchandani L
Power Electronics

Tata McGraw Hill, '

Second Edition (Third

Reprint)

2008

2. Bimbhra P S Power Electronics
Khanna Publishers,

New Delhi.
20L2

REFERENCE BOOKS:

WEB URLS:

1. httP://wwwii'tm.acilbPlgl
2. http://www.services.ens.
3. http://ocw.mit.edu/courses/electrical-engineering-and-computer-science
4. http://forum jntuworld'comlshowthread' php

sl.

No.

Author(s) Title of the Book Publisher
Year of

Pubtication

1. Rashid M H

Power Electronics -
Circuits, Devices and

Applications

Pearson Education

(Singapore) Pvt. Ltd
20L3

2.

Ned Mohan

Undeland Robbins

Power Electronics -

Converters,

Applications and Design

John Wiley and sons

(Rsia1
2009

3. Vedam SubrahmanYam Power Electronics

New Age

lnternational (P)

Limited

2004

4" Philip T Krein
Elements of Power

Electronics

Oxford UniversitY

Press, lnc
2005
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