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ABC Analysis
Class/Section: V Sem. Date: 29" June, 2018

am — .
€ of Faculty: Ravi Shankar Singh  Name of Subject: Power Electronics  Subject Code: SEE1A

Category A Category B Category C :; ;ef;::ez;;?i:
Construction, Principle of
jmjm [ Thynsto_r Ope:‘gtio_n, Characteristics  and DIAC, MCT, TRIAC Extra Revision
Commutation applif:alr{)ns of Power Transistor Two-Transistor Model of s élasm
methods & Thyristor, Characteristics of Thyristor
. GTO. Power MOSFET and [GBT
Rating extension Construction and characteristics, | string efficiency, Protection
by series ind specification and ratings. pulse | of SCR-Protection against QUIZ
2 Cco2 paralle! transformer,  optical  isolators. | over voltage, over current,
O — methods of turn on, triggering | dv/dt, di/dt, Gate protection
circuits for SCR: R. RC, Wit
I_ relaxation oscillator |
| | — T
| Three phase full |
converters with , . .
CO3 { Single phase halt & full wave
¢ / = : - hree phase half wave
3 & RLI:OAd’dTh;EE converters with RL & RLE load. z Ieecf)::i;ners % OBT
| CO4 Eoﬁi{::r{::li Single phase dual converters '
')W ’ Power  factor  improvement-
J Single and three- | Extinction angle control, Inversion operation. Effect of
‘ 4 cO phisse sem| s;)immetr;ca[ angic Sonirol; pulge load and source impedances | Video lecture
converters with | width  modulation control  and |
/ RL & RLE load. | sinusoidal pulse width modutation |
| control L '
|
Analysis of type
| A Chopper . _ Step Up/Down Copper,
| CO6 [ Voltage, current | Multiphase Chopper Control strategies. Chopper PPT
} 3 and load Contigurations
commutated
chopper |
| | -
{ i
N
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Class/Scction: HI Year

(.':lm;-m?;};a;_
Name of Faculty: RAVI SHANKAR SINGH

S.No. Topic as per Syllabus

UNIT-I
POWER SEMICONDUCTOR DEVICES :-

w

| / 1.1 Introduction

| |
L
| |

|

|
| .
| 1.2 Power Transistor

|.3Thyristor

BLOWN UP SYLLAB

—Course: BTECH
Name of Subject: POWER

= Date: 29-06-2018

ELECTRONICS Code: SEETA
TOPICS ( Upto 10 TIMES
SYLLABUS)

BLOWN UP

(1.l The p-n junction.
1.1.2 Depletion layer.

[.1.3 Power diode.
|.1.4 Structure of power diode.

1.1.5 Characteristics.

1.1.5.2 Reverse recovery charact

| 1.1.6 Types of power diode &
applications.

| 1.2.1 Bipolar Junction Transistors.
1.2.1.1 Steady State Characteristics.

| 1.2.1.2 Output/Input Characteristics.
1.2.1.3 Relation between alpha and

beta
1.2.1.4 BIT Switching Performance.
| 1.2.1.5 Safe operating area
/ 1.2.2 Applications

[
1.3.1 Introduction.
| 3.2 Construction and Terminal

| Characteristics.
1.3.2.1 Working Principal.

| 1.3.2.2 Static I-V Characteristics.

[ 1.3.3 Thy_ristor Turn on Methods.

| 1.34 Switching Characteristics

| 1.3.4.1 Switching Characteristics during

turn-on.
N . -
| 1.3.4.2 Switching Characteristics during

| turn-off.
I|' [.3.5 Applications.

|
| 14.] Basic Structure

N X

1.1.5.1 V-I Characteristics
eristics

C AT —
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1.4 GTO

5 1.5 Power MOSFET

1.6 Power IGBT

6
7 1.7 DIAC
)
3 1.8 TRIAC
9 1.9 Two-Transistor Model of Thyristor
- | [.10 Thyristor Commutation Method
|
|
b e R

1.4.1.1 Turn-on Process.
1.4.1.2 Turn-off Process.
1.4.2 Statics I-V Characteristics.
1.4.3 Switching Performance

1.4.3.1 Gate Turn-on.
1.4.3.2 Gate Turn-off.
1.4.4 Comparison Between GTO and
Thyristor.
1.4.5 Applications & rating.
1.4.6 Advantage and disadvantage.

1.5.1 Introduction
1.5.2 Basic structure
1.5.3 Characteristics
1.5.3.1 Output Characteristics.
1.5.3.2 Transfer Characteristics.
1.5.3.3 Switching Characteristics.
1.5.4 Comparison Between PMOSFET and

BIT.
1.5.5 Applications

1.6.1 Introduction.
1.6.2 Basic Structure.
1.6.3 Equivalent Circuit.

1.6.4 Working
|.6.4.1 IGBT Characteristics.

1.6.4.2 Switching Characteristics.

1.6.5 Application of IGBT.
1.6.6 Comparison of IGBT with MOSFET.

1.7.1 Introduction
1.7.2 Working

1.7.3 V-I Characteristic
1.7.4 Applications

1.8.1 Introduction
1.8.2 Working

1.8.3 V-I Characteristic
1.8.4 Applications

1.9.1 Introduction
1.9.2 Working
1.9.3 Applications

/

‘ 1.10.1 Methods of commutation

‘ 1.10.1.1 Load commutation

‘ 1.10.1.2 Resonant pulse commutation
1.10.1.3 Complementary commutation
1.10.1.4 Impulse commutation

3 -t... -
¥, J‘}__‘)L -_________
Dr. Mahesh Bundeles
. B.E.,ME., PhD.
Director

Foornima Collage of Engineering
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SEURS, AU



FAOLA Fodernal conmmmtitlon
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UNIT-N
1 51 I SCR:
<k iduetion L Conuteietion of S0
202 Churmetorlstlon of SO
2 Warldng ol 51
204 Anode Voltige Rt
2005 Lateh earvent
200 Holding current
207 brenk over volinpe
29 "
" 2.2 Specification and ratings ,ql, (\’I::ll;:‘rp:tls llili:’lii::r:
228 Power Rating
3|23 Pulse wnstormer 212 Comaio
2.3.3 Working Principle
4 /,)4 Ontical isolators |2.f|.|' Introduction
| 4 Uptical isolators 2.4.2 Constroetion,
| 2.4.3 Working Principal,
’ N 2.5.1 Resistanee method
5 | 2.5 Firing Circuits 2.5 1.1 Introduetion
2.5.1.2 Working,
| 2.5.1.3 Advantage and disadvantage
) 252 RC,
| 2.5.2.1 Introduction
| 2.5.2.2 Working,
| 2.5.2.3 Advantage and disadvantape
| 2.5.3 LT relaxation oscillator,
| 2.5.3.1 Introduction
,' 2.5.3.2 Working.
} | 2.5.3.3 Advantage and disadvantage
6 | . . . » .
| 2.6 Rating extension by scries connections 2.0.1 Serics conneetions,
|' | 2.0.1.1 Uncqual voltage distribution
| |' 2.0.2 Parallel connections,
{ 7 |I 2.7 String cfficiency.
|
| | |
/l 8 |'I 2.8 Protection of SCR-Protection against. 3:'! (l;llrnlducu’un: '
| 2.8.2 Over vollage.
| | 2.8.2.1 Suppression ol Overvoltage _
J"- ) =~ __—
Dr‘ Mahesh Bundele
B.E.. M.E., Ph.D.
Directar
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| 2.8.3 Over current.
| 2.8.3.1 Electronics Crowbar Circuit.

| 2.8.4 dvidi& di/dt
2.8.4.1 Sunbber Circuit

’ 2.8.5 Gate protection.

UNIT-III
CONVERTERS-I :-

|

3.1 Introduction. ;
ron 3.1.1 Principal of phase control

3.2.1 Introduction
3.2.2 Circuit Diagram, Waveforms

3.2.3 Working.

3.2 Single phase half wave converters with R load.

3.3.1 Introduction

3.3 Single phase half wave converters with RL
3.3.3 Circuit Diagram, Waveforms

load.
3.3.3 Working.
3.4 Single phase half wave converters with RLE I 34.1 introduction
| 3.4.2 Circuit Diagram, Waveforms

load
/ 3.4.3 Working.

3.5 Single Phase full wave converters with RL load |4 4817 introduetion
3.5.2 Circuit Diagram, Waveforms

3.5.3 Working.

3.6 Single Phase full wave converters with RLE
3.6.1 Introduction

Joad
3.6.2 Circuit Diagram, Waveforms
[ 3.6.3 Working.

3.7 Single phase dual converters
| 3.7.1 Introduction
3.7.2 Circuit Diagram. Waveforms

| 3.7.3 Working.

. |
3.8 Three phase half wave converters with R load || 381 Introduction
[ 3.8.2 Circuit diagram, Waveforms.

| 3.8.3 Working. |

3.9 Three phase half wave converters with RL load |' 3.9.1 Introduction ‘
3.9.2 Circuit diagram, Waveforms.

3.9.3 Working. ||

' 3.10 Three phase full converters with RL load 13.10.1 Introduction
' 3.10.2 Circuit diagram. Waveforms.
3.10.3 Working. e
- -"i-.. o

o ) —
Dr. Mahesh Bundele
B.E., ME., Ph.D.
Paornima ("E:: :';g“;rE
i3 of Enginaer
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['5.1 Introduction

3.11 Three phase dual converters

UNIT-IV
CONVERTERS-II: -

4.1 Introduction,

4.2 Single-phase semi converters with RL load

4.3 Single-phase semi converters with RLE load

| 4.4 Three-phase semi converters with RL load

4.5 Three-phase semi converters with RLE load.

4.6 Power Factor Improvement-

|

|
[ 4.7 Inversion operation

|
I| 4.8 Effect of load and source impedances

DC-DC CONVERTERS: CHOPPERS:

.: 5.2 Principle of Chopper

3.11.1 Introduction
3.11.2 Circuit diagram, Waveforms.
3.11.3 Working.

4.2.1 Introduction
4.2.2 Circuit Diagram, Waveforms

4.2.3 Working.

4.3.1 Introduction
4.3.2 Circuit Diagram, Waveforms

4.3.3 Working.

4.4.1 Introduction
4.4.2 Circuit Diagram, Waveforms

4.4.3 Working.

4.5.1 Introduction
4.5.2 Circuit Diagram, Waveforms

| 4.5.3 Working.

4.6.1 Introduction
4.6.2 Extinction angle control
| 4.6.2.1 Introduction
4.6.2.2 Working.
4.6.3 Symmetrical angle control
4.6.3.1 Introduction
4.6.3.2 Working.
4.6.4 Pulse width modulation control
4.6.4.1 Introduction |
4.6.4.2 Working.
4.6.5 Sinusoidal pulse width modulation
control.
4.6.5.1 Introduction
4.6.5.2 Working.

2\ ) =

Dr Ma hesh Eundela
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3.3 Step Up/Down Copper

3.4 Chopper Configurations

5.5 Analysis of class A Chopper

5.6Chopper commutation Techniques

5.3.1 Step Down Chopper. 7

5.3.2 Step Up Chopper.

54.1TYPE-A
5.4.2TYPE-B
5.4.3TYPE-C

5.4.4 Four Quadrant Chopper
5.4.5 Multiphase Chopper

5.6.1Voltage Commutated Chopper
5.6.2 Current Commutated Chopper
5.6.3Load Commutated Chopper

5{) ——

== -

—
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COLLEGE OF EN GINEERING

SYLLABUS DEPLOYMENT
Name o . DATE: 29/06/2018
¢ OfFaculty : RAVI SHANKAR SINGH College : PCE Department : EE
Name o §yhi oh
Mme of Subject With Code: POWER ELECTRONICS (SEE1A)  Branch: EE Class: V™™
SYLLABUS LECT.NO. le;‘fTNFm DEL. OF OUTCOME | REF. BOOK
ZoraT B DATE | DEVIATION
“ero lecture L0
0.1 Introduction to subject 2 ’ T 37
0.2 Definition
0.3 History
0.4 Application
UNIT-I
POWER SEMICONDUCTOR
DEVICES
Unit Introduction
Lecture Introduction
1.1 Introduction
The p-n junction.
1.1.2  Depletion | G ,
eple ton ?Yl‘.‘r Ll 5/1 L{}—[ Ad’] ] WI"
1.1.3  Power diode. Co1 Tk Bk
1.1.4  Structure of power Perwar
diode. o Electronics by
1.1.5 Characteristics. P:S. Bimbhra
1.1.5.1 V-I Characteristics Ref. Book-
1.1.5.2 Reverse recovery Bovwer
characteristics Electronics by
1.1.6  Types of power diode & M. H. Rashid
applications.
Lecture Introduction
1.2 Power Transistor
1.2.1 Characteristics of Power
Transistor.
1.2.2 Bipolar Junction
Transistors
1.2.2.1 Steady State
Characteristics. ‘
1.2.2.2 Output/Input L2 7/'} 5/1 M]“J}fﬂe"l' COo| Text Book-
Characteristics R Pk
1.2.2.3 BJT Switching ? hyse- Electronics by
Performance. \éc P.S. Bimbhra
1.2.3Applications Rel. Book-
Lecture Conclusion P
Electronics by
M. H_Rashid
S -\--\-\— = e |
- _.)'.IE-___..J|L e

Dr. Mahesh Bundsle
B.E.. M.E., Ph.D.
Director
Poornima Collage of Engineering
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O \«V A
i\chmg Characteri 'istics,
Lcct PPlications
re (‘onclu\mn
Lecetyy, e Introdye
ower |G BT,
Intmduuml‘n.
2 Basie Structure,
Equnmlcnt Circuit,
1 WnrlunL
4 4.1IGBT Characteristics.
4.4.2 Swnlulung
Ch'llaClCl‘lSUCb
145 Application of 1GBT.
1.4.6 Comparison of IGBT
with MOSFET
Lecture Conclusion

tion

Lecture Introduction

L.5Thyristor.

L.5.1 Introduction.

1.5.2 Construction and Terminal

Char,

1.5.2.1 Working Principle.
1.5.2.2 Static |-V

Characteristics

1.5.3Thyristor Turn on Methods.

Lecture Conclusion

Lecture Introduction
1.5.4 Switching
Characteristic of thyristor
1.5.4.1Switching
Characteristics during turn-
on.
1.5.4.2Switching
characteristics during turn-
off.
1.5.5 Applications.
Lecture Conclusion

Lecture Introduction
1.6 GTO.
1.6.1 Basic Structure
1.6.1.1 Turn-on Process.
1.6.1.2 Turn-off Process.
1.6.2 Statics [-V Characteristics.
1.6.3 Switching Performance
1.6.3.1 Gate Turn-on.
1.6.3.2 Gate Turn-off.
1.6.4 Comparison Between
GTO and Thyristor.
1.6.5 Applications

14
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GG Institutl

Text Book-
Power
Electronics by
P.S. Bimbhra
Ref. Book-
Power
Electronics by
M. H. Rashid

Text Book-
Power
Electronics by
P.S. Bimbhra
Ref. Book-
Power
Electronics by
M. H. Rashid

Text Book-
Power
Electronics by
P.S. Bimbhra
Ref. Book-
Power
Electronics by
M. H. Rashid

Text Book-
Power
Electronics by
P.S. Bimbhra
Ref. Book-
Power
Electronics by
M. H. Rashid

Text Book-
Power
Electronics by
P.S. Bimbhra
Ref. Book-
Power
Electronics by
M. H. Rashid
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L
1 e‘?(!tu re ]l'l tro

Text Book-
: duction Power
Wy(::];mnSiswr Model of Hli:l:ll’mli;.:is by
- y 0| 1n.5, imbhra
:;21 o oduction = o [/f el Hook-
7. WO!‘king Power
. Applications Flectronics by
eire Caelusion M. 11, Rashid
Lo Introduction Text Book-
mRllde L9 24/ col Power
e troauction Electronicy by
1.8.2 V-I Characteristics
1.9 TRIAC

P.S. Bimbhra
Rel’ Book-
Power
Llectronics by
M. . Rashid

L.9.1 Introduction

1.9.2 v Characteristics
1.9.3 Operating Modes
Lecture Conclusion

Text Book-
Lecture Introduction Power
1.10 MCT LI10 26/7 COl lilectronics by
1.10.1 Introduction
1.10.2 V-I Characteristic

.S, Bimbhra
Rel Book-
Lecture Conelusion

Power
Electronics by
M. . Rashid

Lecture Introduction

1.11 Thyristor Commutation

Text Book-
Methods

Power
1.11.1 Types 2317 Ccol Electronies by
Lecture Conclusion L1t I P.S. Bimbhra

Ref. Book-

Revision of Unit-1 L12 3 l[.] Power
r Electronics by
M. H. Rashid

wm UNIT-II

SCR: -

Text Book-
Unit Introduction

Power
Ilectronics by
Lecture Introduction " P.S. Bimbhra
2.1 Introduction k13 2/8 co2 Ref. Book-
2.2 Specification and ratings Power
2.2.1 Anode Voltage Electronics by
Rating M. H. Rashid
2.2.2 Current Rating.

Lecture Conclusion

Text Book-

CO2 Power
Lecture Introduction Li4 2/8 Electronics by
2.3 Pulse transformer. P.S. Bimbhra
2.3.1 Introduction Ref. Book-
2.3.2 Construction. Power
2.3.3 Working Principle.

Electronics by
Lecture Conclusion

M. H. Rashid
Lecture Introduction

- cO2 Text Book-
2.4 Optical isolators L15 L"t?

Power

i }’.{) : L .'-L_,;_____ L
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4.2 Construction. o
-e- Working Principle,
Cture Conclusion

Lectu_re Introduction

2.5 Firing Circuits:
2.5.1 Resistance Method.
2.5.1.1 Introduction
2.5.1.2 Working.

252 RC.

2.5.2.1 Introduction
2.5.2.2 Working

2.5.3 UJT relaxation oscillator.
2.5.3.1 Introduction
2.5.3.2 Working.
Lecture Conclusion

Lecture Introduction

2.6 Rating extension by series
connections.

2.6.1 Series connections.

2.7 String efficiency.
Lecture Conclusion

Lecture Introduction
2.8 Protection of SCR-
Protection against.
2.8.1 [ntroduction.
2.8.2 Over voltage.
2.8.2.1 Suppression of
Overvoltage

2.8.3 Over current.
2.8.3.1 Electronics Crowbar
Circuit.

2.8.4 dv/di& di/dt
2.8.4.1 Snubber Circuit
2.8.5 Gate protection.
Lecture Conclusion

QUIZ
UNIT-11I

CONVERTERS-II :-

Unit Introduction

Lecture Introduction

3.1 Introduction

3.2 1- O half wave converters
with R load

3.2.1 Introduction
3.2.2CircuitDiagram. Waveforms
3.2.3 Working

Lecture Conclusion

Lecture Introduction
3.3 1- O half wave converiers

2.6.2 Parallel connections.

L16

L17

LI8

L19

L21

93
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Electronics by
P.S. Bimbhra
Ref. Book-
Power

co2 Electronics by
M. H. Rashid

co2 Text Book-
Power
Electronics by
P.S. Bimbhra
Ref. Book-
Power
Electronics by
M. H. Rashid

CO2

Text Book-
Power
Electronics by
P.S. Bimbhra
Ref. Book-
Power

CO3 Electronics by
M. H. Rashid

Text Book-
Power

. Electronics by
co3 P.S. Bimbhra
Ref. Book-
Power
Electronics by
M. H. Rashid

)"\
eo Text Book-

Power
Electronics by
P.S. Bimbhra
Ref. Bouk-

th\%ﬂ.’u —

i -

) A —
Dr. Mahesh Bundele
. B.E.,ME,PhD.
Poarnima (__F.l;:r&ctor
" ~ollage of Engineed
1318, FYICO 1nst a ng
el stitutional
éﬂépurd. Jﬂii‘ur:' Ansa



A ‘l.mrmluuliun
i, (-Il'cnill')iu;.',rum.
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3.3.3 Warking,
L3RI Tond with
I'rcuwhccling Diode
Leeture Conclusion

Leeture Introduetion

Jd 1= 0 halr wave converlers
with RLE load,

31 Introduction
J.4.3CircuitDiapram,
Waveforms.

3.4.3 Working,

Lecture Conclusion

Lecture Introduction

3.5 1- 0 full wave converters
with RL load.

J.5.1 Introduction
3.5.2CircuitDiagram,
Waveflorms.

3.5.3 Working.

Lecture Conclusion

Lecture Introduction
3.6 1- O full wave converters
with RLE load.
3.6.1 Introduction
3.6.2CircuitDiagram,
Waveforms.

3.6.3 Working
Lecture Conclusion

Lecture Introduction

3.7 3-0 half wave converlers
with R load.

3.7.1 Introduction
3.7.2CircuitDiagram,
Wavelorms.

3.7.3 Working.

Lecture Conclusion

Lecture Introduction

3.8 3-0 half wave converters
with RL load.

3.8.1 Introduction
3.8.2CircuitDiagram,
Waveforms.

3.8.3 Working.

Lecture Conclusion

Lecture Introduction

load.
3.9.1 Introduction

Wi
3 ]3“] RL Toa

1.23

1.24

L25

.26

3.9 3-0 full converters with R1.

\3$

183

a\[8

238

aS/8

2/3

CO3

COo3

COo3

Co3

CO3

COo3

D r‘-

Power
Electronics by
M. H. Rashid

Text Book-
Power
Electrenics by
P.S. Bimbhra
Ref. Book-
Power
Electronics by
M. H. Rashid

Text Book-
Power
Electronics by
P.S. Bimbhra
Ref. Book-
Power
Electronics by
M. H. Rashid

Text Book-
Power
Electronics by
P.S. Bimbhra
Ref. Book-
Power
Electronics by
M. H. Rashid

Text Book-
Power
Electronics by
P.S. Bimbhra
Ref. Book-
Power
Electronics by
M. H. Rashid

Text Book-
Power
Electronics by
P.S. Bimbhra
Ref. Book-
Power
Electronics by
M. H. Rashid

Text Book-
Power
Electronics by
P.S. Bimbhra
Ref. Book-
== I
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39.3 Working,

Lectuye ¢ ‘onelusion

Leetnre Introduetion

31010 and 3-0 (ual

converlersy,

0.0 Introduction

3 A0.2CTreuitDingram,

Wavelorms,

3.10.3 Working,

Leeture Conelusion
OBT 1

Ifirst Assessment

UNIT-1V

CONVERTERS-II: -
Unit Introduction
Lecture Introduction
4.1 Introduction.

4.2 1- 0 semi converlers with
R1. load.

4.2.1 Introduction
4.2.2CircuitDiagram,
Wavelorms.

4.2.3 Working,
Lecture Conclusion

Lecture Introduction

4.3 |- @ semi converters with
RLE load.

4.3.1 Introduction
4.3.2CircuitDiagram,
Waveforms,

4.3.3 Working.

Lecture Conclusion

Lecture Introduction

load.

4.4.1 Introduction
4.4.2CircuitDiagram,
Waveforms.

4.4.3 Working.
Lecture Conclusion

Lecture Introduction

4.5 3-0 semi converters with
RLE load.

4.5.1 Introduction
4.5.2CircuitDiagram,
Wavelorms.

4.5.3 Working.

4.6 Inversion operation.
Lecture Conclusion

4.4 3-0 semi converters with RL

1,28

1.29
1.30

L32

[.34

29(9

303
A9
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Electronics by'
CcO3 M. H. Rashid

Text Book-
Power
Electronics by
CO4 P.S. Bimbhra
Ref. Book-
Power
Electronics by
M. H. Rashid

Text Book-
Power
Electronics by
P.S. Bimbhra
CO4 Ref. Book-
Power
Electronics by
M. H. Rashid

Text Book-
Power
Electronics by
P.S. Bimbhra
Ref. Book-
Power
Electronics by
M. H. Rashid

CO4

Text Book-
Power

CO4 Electronics by
P.S. Bimbhra
Ret. Book-

Power

Electronies by

N ML Rashid
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f;ectu re Introduction [Tr\!\[_ [ '
A waer FaCtor Improvemen; 20[q Text Book-
q " cXlinction angle contro| Co4 Power
" YMmetrica] angle control Electronics by
7. Pulse width Modulation P.S. Bimbhra
and Sinusoidal pujse width Ref. Book-
Mmodulation Cos Power
Electronics by
Lecture Introduction L36 2|9 M. H. Rashid
4.8 Effect of loag and source
Impedances,
Video lecture =
L N Iq Text Book-
UNIT-V Power
Electronics by
DC-DC CONVERTERS: P.S. Bimbhra
CHOPPERS: COs Ref. Book-
Unit Introduction L38 21' 9 Power )
Lecture Introduction Electronics by
5.1 Introduction M. H. Rashid
5.2Principle of Chopper
5.2.1 Step Down Chopper.
5.2.2 Step Up Chopper.
Lecture Conclusion
Text Book-
Lecture Introduction COs g?wer fosh
5.3 Chopper Configurations. 29 ectronics by
5.3.1 TYPE-A L 14 F.S. Bimbhra
5.3.2 TYPE-B Ref; Book-
5.3.4 Four Quadrant M. H. Rashid
Chopper
5.4 Multi Phase Chopper
Lecture Conclusion COs
Lecture Introduction L40 2|l ggi}e?mk‘
5.5 Analysis of F)fpe A Chopper Electronics by
Lecture Conclusion P.S. Bimbhra
. Cos Ref. Book-
Lecture Introduction L4] Ltllo Eoiviar
5.6 Voltage Commutated Electronics by
Chopper M. H. Rashid
Lecture Conclusion
; CO3
Lecture Introduction 5 ¢ [lb
5.7 Current Commutated L42
Chopper o
5.8 Load Commutated Chopper
Lecture Conclusion
L43 9|10
PPT
D |
OV —
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I OORNIMA

COLLEGE OF ENGINEERING

Session: 2018-19(0Odd Sem.)

COURSE: B.TECH CLASS/SECTION: III
NAME OF FACULTY: Ravi Shankar Singh Branch: Electrical Engineering

Zero Lecture

1). Name of Subject with Code : POWER ELECTRONICS (S5EE1A)
Course Nature (Com pulsory/Elective)  : Com pulsory

2). Self-Introduction:

a). Name: Ravi Shankar Singh

b). Qualification: ME., B.E.

¢). Designation: Assistant Professor

d). Research Area:  Renewable Energy Sources, Power Electronics
e). E-mail Id: ravi.shankar@poornima.org

J. other details:
I. Areas of proficiency/expertise:

[.1 Subjects taken:
1.1.1 Power Electronics
1.1.2 Electrical machine
I.1.3 Switchgear & Protection
I.1.4 Power System Analysis
I.1.5 Basic Electrical Engineering
I.1.6 High voltage engineering

1.2 Laboratories Taken
I.1.1 Electrical machine Lab
1.1.2 Basic Electrical Lab
[.1.3 Power electronics Lab
I.1.4 PTS Training

|.3 Member of Professional Body
None

1.4 Academic Proficiency
1.4.1 English
1.4.2 Hindi

[.5 Book Authored
None

1.6 Papers published in National/ International Conferences/ Journals

1.6.1"Mathematical modeling and simulation study PV module used in SUN
tracking system “ Published in ICETCCT(IEEE XPLORE) INSPEC Accession

number : 17561279 DOI: 10.1109/ICETCCT.2017.8280319

M
%) .
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Internationa] research journal of
march 2018(e-ISSN: 2395005 P-ISSN: 2395-0072) -
1.6.4 Three Phase four switches solar inverter using ilst control algorithm for

transformerless photovoltaic system, JOURNAL:IJAER (Scopus journal) ISSN
0973-4562, Volume 10, Number 4 (2015) pp. 10795-10808.

1.6.5 Attended TEQIP-III Sponsored one week FDP on Advancement in

power system & power electronics organised by Rajasthan technical
University, Kota,

1.6.6 Attended One week FDP on Intelligent algorithms Application to
deregulated Power system organised by MNIT Jaipur and sponsored by
Ministry of Electronics & Information technology, Govt. of India.

D

3) Department Vision and Missjon

Vision and Mission of Department

Mission

Provide a dynamic environment of Technical Education wherein students learn in collaboration with
others to develop a disciplined and conceptual knowledge in the field of electrica] engineering and
become a good professional, researcher and lifelong learner.

4) Department Programme Educationa) Objectives ( PEOQs)

The programme Edyca;
follows:-

ectrical
engineering problems.

2: Graduates will havye successful transition into 5 broad range of career options Including industry,
government, research and professional education as lifelong |ea;

global environment.
S ' he quality of leadership,

team management and tjme management,
4: Graduates wi]| exhibit social a
public and environmental safety,

< A —
h Bundsle
Dr. Mahesﬂ_E” M.E., Ph.O,
Director

A
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S) De
a
Partment Programme Outcomes & Programme Specific Outcomes (POs and PSOs)

ogramme Qutcomes of Electrical Engineering Department are as follows:-

Prog

Engineering Graduates will be able to:

Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of complex engineering problems.
Problem analysis: Identify, formulate, review research literature, and analyze complex engineering

problems reaching substantiated conclusions using first principles of mathematics, natural sciences,

and engineering sciences.
Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.

Conduct investigations of complex problems: Use research-based knowledge and research methods

including design of experiments, analysis and interpretation of data, and synthesis of the information

to provide valid conclusions.
Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern

engineering and IT tools including prediction and modeling to complex engineering activities with an

understanding of the limitations.

The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal,

health, safety, legal and cultural issues and the consequent responsibilities relevant to the professional

engineering practice.
Environment and sustainability: Understand the impact of the professional engineering solutions in

societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable

development.
Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of

the engineering practice.
Individual and team work: Function effectively as an individual, and as a member or leader in

diverse teams, and in multidisciplinary settings.
Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports
and desien documentation, make effective presentations. and give and receive clear instructions.
Project management and finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these to one’s own work. as a member and leader in a team. to
manage projects and in multidisciplinary environments. _ :ﬂ“"\ =
2 C A —
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long learning: Recognize the

. eed for, and have the prepa ti b ;
Independent and |ife. Preparation and ability to engage in

long learning in the broadest context of technological change.

Programme Specific outcomes (PSOs)

PSO1: - Graduates Possesses the ability to apply the recent tr

engineering for the benefit of society.
PSO2:

ends and technologies in electrical

- Graduates will be competent to apply fundamental skills of electrical, electronics and computer
on practical grounds to meet the requirement of industries.

PS03: - To provide sound fundamental knowledge and niche skills to make students increasingly

employable in the emerging areas of new power and energy systems, including solar power, renewable

energy, electric and hydrogen powered vehicles, communication and networking solutions for the smart

cities in India.

6).Introduction of Students:

a).Students will be asked to introduce them covering the following points:
e Name

Place to which he/she belongs

Academic merit

Percentage of marks in XII

Merit in AIEEE

Co-curricular activity

Day scholar/Hosteller

Medium in class XII: English/Hindi

* Why he/she wants to become an Engineer.

D

| Sr.

mn - ]

b).Records of students in 12"
..I 2 -

5 fstud ‘ Marks 60% [ English Hindi No. of
Average N_amro s";: et | above Marks between 40%- Medium Mediam No.of Day
N result of 12 scored highest (No. of 60% (No. of students) Students ;)-llldﬂlls | Hostellers Scholar
) aorks ‘ students) (No.) h (No.)

d). Methods of Evaluation o
(i) I & I1 Mid-Term Examination.
(i) Assignment / Tutorials / Lab Records.
(iii) Quiz (Objective) / Viva-Voce
(iv) OBT
(v) OET
(vi) Google Classroom

',l“ ——=_ —
¥ 'Jr T ——
Dr. Mahesh Bundsle
B.E.. M.E., Ph.D.
Panarni ("E:ir&ctan ari
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8). Introduch’on to subject: -
a). Relevance to Branch:

Ower Electronicg ; : .
application of electlrsor‘;‘ecrg I:um]zlonam SUbJE_Cl for the. students of Electrical Branch because it deals with
hdamentals with electrical circuit in real world, Power electronics explain

about the controlling, working princi
. s ng principle and i P ithp . :
electrical engineering for ye hpégh m!:]ge.n operation of the instruments and devices used in the field of

b). Relevance to Society:

E;Eg::;:y]etif:tlll%étm\]vel' e]e;tromcs today have to work' in real world industries tomorrow therefore it is
igicenpass the);m:earn t”e fundamental of mdus{nal electronics from the beginning. Students of
ey ore called upon to learn the rudiment of power electronics strategies very early in

' graduation courses. Power electronic converters can be found wherever there is a need to modify the
e"‘?‘CtFlCﬂ.' energy form (i.e. modify its voltage, current or frequency). Therefore their power range from
some mill watts (as in a mobile phone) to hundreds of megawatts (e.g. in a HVDC transmission system)
An AC»’_DC converter (rectifier) is the most typical power electronics device found in many consumer
eler::tromc devices, e.g., television sets, personal computers, battery chargers, etc. The power range is
typically from tens of watts to several hundred watts. n industry the most common application is the

variable speed drive (VSD) that is used to control an induction motor. The power range of VSDs starts
from a few hundred watts and end at tens of megawatts,

¢). Relevance to Self:

Being from Electronics & Communication Department Power Electronics subject is very much relative to
me. Basic device like Power Diode, Power MOSFET etc are belong to Electronics part . These devices
works on high power and have more PV o used in power application. The basic construction of the
devices is based on semiconductor so this power Electronics subject is very much related to me.

d). Relation with lab:

In the previous year we had studied Power clectronics-1&I1 for basic concept of electrical, electronic
circuit. In Last sem. we also studying Power Electronics-11l now we will study further the concept of
advanced power electronics in that semester. This subject relevance in B.Tech higher Sem. subjects like
that Electrical Drives & Control System and HVDC System,

e).Pre- Requisites (Connection with previous year): -
I Electrical & Electronics Engineering
2. Electronics Devices & Control

3. Advanced Power Electronics
As in previous semester, the concepts learnt in Power Electronics were related to build the basics of the

students. They understood the characteristics of basic semiconductor devices and design the converters
from those devices. The various solutions for the calculation of output parameters had been learnt by
them in Engineering Mathematics- | and Engineering Mathematics- I1. This subject is the basic building
block of electrical engineering enabling students in easy grasping of various electrical coneepts.

f) Course Outcome:

COI: Students will be able to understand working of various power semiconductor devices and

their characteristics. |
CO2: Students will be able to understand working. characteristics and Protections of SCR.

e (CO3: Students will be able to design and draw waveform of the different types of single phase

converters at various load condition.

H e fe 2 » diftere FasTir -\--T:"‘; e, LI, —
| £ ; / - i ] { (LA radll y, P L] L
e ('04: Students will be able to design and draw waveform of the dlﬂuu}l___::}?i o ._ff'.-l—
Dr. Mahesh Bundele
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converters and three phase dual converters,
* COs: Students will be able to

understand various power f; i iques i
s a g : *
v p ctor improvement technigues in

° § |
COe6: St.ude_nts will be able (o understand the different types of chopper and their use in power
electronic circuits,

9). Syllabus of Rajasthan Technical University, Kota
a) RTU Svllabus with Name of Subject & Code:

UNIT-1 PQWER‘SEMICONDUCTOR DEVICES

Construct’lor], Principle of operation, Characteristics and applications of Power Transistor & Thyristor,
Char?ctenstlcs .of GTO, DIAC, MCT, TRIAC, Power MOSFET and IGBT, Two- Transistor Model of
Thyristor, Thyristor Commutation methods.

UNIT-11 SCR

Constructlon‘and characteristics, specification and ratings, pulse transformer, optical isolators, methods
of turn on, trrggfenng circuits for SCR: R, RC, UJT relaxation oscillator. Rating extension by series and
paralleliconnections, string efficiency, Protection of SCR-Protection against over voltage, over current,
dv/dt, di/dt, Gate protection

UNIT-II1 CONVERTERS-I
Single phase half & full wave converters with RL & RLE load, Single phase dual converters, three phase
half wave converters, three phase full converters with RL load. Three phase dual converters.

UNIT-1V CONVERTERS-I1
Single and three-phase semi converters with RL. & RLE load. Power factor improvement-Extinction

angle control, symmetrical angle control. pulse width modulation control and sinusoidal pulse width
modulation control. Inversion operation, Effect of load and source impedances

UNIT-V DC-DC CONVERTERS
Step Up/Down Chopper, Control strategies, Chopper Configurations, Analysis of type A Chopper

Voltage, current and load commutated chopper. Multiphase Chopper

b). ABC analysis (RGB method) of unit & topics:

UNIT-I POWER SEMICONDUCTOR DEVICES . _ . _
Construction. Principle of operation, Characteristics and applications of Power Transistor & Ihyristor.
Characteristies of GTO. DIAC. MCT. TRIAC. Power MOSFET and IGBT. Two- Transistor Model of

Fhieistor. Thyristor Commutation methods

UNIT-II SCR ‘ _ ‘ o .
Construction and characteristics. specification and ratings. pulse transformer, optical isolators. methods
of turn on. triggering cireuits for SCR: R RCL LT relaxation oscillator. Rating extension by series and
parallel connections. string clficiency. Protection or SCR=Pratection asdinst over voltave, over curren|

L Crate protection

UNIT-1I1 CONVERTERS-I

hase hall & full wave converiers with R1 & RETF Joad. Single phase dual converters. Three phase
| B0 Hetdl 8 el A vk { - & . - i . S
1 R1. load. Three phase dual converters.

I?Q!J'x\ ave converters. Three phase full converters witl
PR T . ———
. _}1!.‘-,/1 T —
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UNIT-IV CONVERTERS.Iy
Single and ¢ '

ation, Effect of load and source j

UNIT-V DC-DC CONVERTERS
Step Up/Down Chopper,

Voltage. current ang load ¢

RED

Hard BLUE Modera
¢) Impact of PMEPJ.
i) Use of Keywords
Unit N
| No. B Syllabus
Construction, Principle of operation, Characteristics and
applications  of Power  Transistor

& Thyristor,
I Characteristics of GTO, DIAC, MCT, TRIAC, Power

MOSFET and IGBT, Two- Transistor Mode| of Thyristor,

| Thyristor Commutation methods
SN . —— .

’ Construction and characterig

pulse transformer, optical i

and sinusoidal pulse width
mpedances

te GREEN

Thyristor, GTO, DIAC, MCT,
TRIAC, IGBT, Commutation

- 1

|t:'|ggering circuits for SCR- R, RC, UJT relaxation

u | oscillator, Rating extensjon by series and parallel
| connections, string efficiency, Protection of SCR-
‘ Protection against over voltage, over current, dv/dt, di/dt,
|

Gate protection

' Single phase half & full wave converters with RL & RLE |

| | load, Single phase dual converters, three phase half wave
| I | converters, three phase full converters with RL load,
| Three phase dual converters,
/> ' Single and three-phase sem;j converters with RL & RLE |
load. Power factor improvement-Extinction angle control,
IV | symmetrical angle control, pulse width modulation control
| | and sinusoidal pulse width modulation control. Inversjon
| operation, Effect of load and source impedances.
| | Step Up/Down Chopper,

Control strategies, _C;l;)p_pe_f 1
| |' Configurations, Analysis of type A Chopper Voltage,
| V. current and load commutated chopper. Multiphase
| . Chopper
e

and RL Load, Dual converter,
Circulating current,  Conductjon
angle

Semi-conver’:er, Power factor,
Extinction angle, Pulse widih
modulation,

SCR, UIT, Triggering method,
String efficiency, Thyristor
protection, Gate protection, Serjes

and  parallel Thyristor,  Pulse
transformer, [solator.

Rectifier, Freewheeiing diode, R

Chopper, Voltage, Current and load

commutation, Current control, TRC
Method.

P S-——t0
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ii) Recent Technologies & Publication:

} Publication

I Trends

Topic
Trends in power ~ conductor

Improvements in power losses, MOS-gate
devices

Power semiconductor

devices thyristor(MCT, EST, DG-BRT)
SCR | Triggering method of SCR Neuro fuzzy based triggering
method
Rectifier Low harmonic content, Power factor | A new control technique for
harmonics elimination in  SIX-

switch active filters.

J improvement technique and control strategies
Thyristor based speed control

Semi- converter | Applications of semi-converter in DC ‘
machine drives. techniques of DC Motor.
Control strategies of chopper | Design and simulation of soft
switched DC boost converter for

DC-DC chopper

switched reluctance motor.

|

% iii) Vocabulary Improvement
o Learning 10 New Words each day with their meanings. Sentence formation using these words.

iv) Current Affairs
e Discussion over 5 daily Current affair

v) Role Plays By Students on important topics.
vi) Group Discussion on a topic having different techniques.

vii) Feedback of every lecture by student
viii) Think-Pair-Share

10). Books/ Website/Journals & Handbooks/ Association & Institution:

a). Recommended Text & Reference Books and Websites:

[S. | Title of Book { Authors ( Publisher | Cost | No. of books in |
| No. r | | | (Rs.) Library
[ Text Books } __
f [ X
| Tl ?ower . / P.S. Bimbhra ; K!]gr;]na | 350/ ( 90
WD | electronics _ Publishers. |
[T2 | Power M D Singh and K B TMH 360/- |32
| | electronics Khanchandani 7 |
§a |Power M.H. Rashid [ Pearson. 560/ |30
| | electronics | .
Reference Books - }
R power [ P B T |33 (26
B |

0 give information about different Journals & Handbooks available in

b). Journals & Handbooks: - T
library related to the subject and branch.

I Journal of Scientific and Industrial Research

2. Indian Journal of Engineering and Material Science

3. Green Energy
4. Down of Earth
5

. Science Competition Vision
6. [lectrical India
¥ _}1_) a ("'-_::'___..--—— -
DOr. Miahesh Bundele
~ B.E., M.E., Ph.D.
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¢). Associations and Institutions:
related to the subject and branch,
E%Jgrtment Of Science and Technology(DST)
[ETE

BARC

DRDO

MNIT & IIT

SVt e il B

d) Websites related to Subject:-
1. www.nptel.ac.in

2. www.4shared.com

3. www.mit.com

4

. Www.google.co.in

)
Jm 11). Syllabus Deployment: -

-To give i : .
give information about different Associations and Institutions

a). Total weeks available for academics (excluding exams/ holidays) as per PGC calendar-

[ SEMESTER

[ v

| No. of Working Days Available (Approx.)

as

[ No. of Weeks(Approx.)

17

o Total weeks available for covering RTU syllabus- 10-11 weeks (Approx.)
e Total weeks available for special activities (as mentioned below)- 01 weeks (Approx.)

ii) Recent Technologies & Publication:

Publication

' Topic ( Trends
|

| Power semiconductor | Improvements in power losses, MOS-gate

Trends in  power conductor
devices

| devices thyristor(MCT, EST, DG-BRT)
/ SCR )Triggering method of SCR Neuro fuzzy based triggering
W:' method -
: Rectifier Low harmonic content, Power factor | A new control technique for
harmonics elimination in six-

improvement technique and control strategies

switch active filters.

‘Semi- converter A_ppiications of semi-converter in DC
| machine drives.

Thyristor based speed control
techniques of DC Motor.

DC-DC chopper / Control strategies of chopper

| —

-

b). Course Assesment Methods (Special Activities):

| switched reluctance motor.

Design and simulation of soft
switched DC boost converter for

(To be approved by HOD. Dean & Campus Director& must be mentioned in deployment):

e Open Book Test- Once in a semester
o Quiz (50% Technical & 50% Aptitude)- Once in a semester

e Special Lectures (SPL)- 10% of total no. of lectures including following

One PPT by the faculty, who is teaching the subject

-::"‘:-) T <

Dr. Ma hesﬁ_ Bund=la

B.E., ME.
Director

. Ph.D.

Poornima Collage of Engineering
13iI-0, FLIco Institutional Arearo

Spura, Jalrueg



I SPL by eXxpert faculty at pGe leve]

M. SPLby expert from industry/academia (other institution)

Revision classes:- | 10 3
. - turn at the end of semester (B i
Solving Important Question Bank- i oy

* Land Il Midterms I Turn before | & I Mid Term Exam (each)

- Total Two turn,
RTU University Examinations

c). Lect.ure scﬁedule per week/ Contact Hoyps:
l) University scheme (L+T+P) = 34140
i1). PGC scheme (LAT+P) = 3+1+0

Sr. | ®emeatii——r—r———
Sr. Name of Unit No. of Broad Area  [Degree of difficulty Text/ Reference books
No. lectures (High/Medium/Low)
— — ] -
| | Power semiconductor BIT, MOSFET ) P.S. Bimbhra,

[ A devicas 12 Medium MD Singhand KB
——————-——-———-——_______q_______________________ Khanchandani _
2. SCR 8 Characteristics High P.S. Bimbhra, M D Singh and

— i - o - KB@anchanda& -
3. Converter.] 8 Half wave & High P.S. Bimbhra, M D Singh and
=N Bl | fullwave | ~ | KBKhanchandani
Semi- . P.S. Bimbhra, M D Singh and
4. Converter-11 -l ’ g
=i erer _? | converters | Mediu | K B Khanchandani 4'
Choppers P.S. Bimbhra, M D Singh and
5. DC-DC chopper 6 Low i
K B Khanchandani

d). Introduction & Conclusion: Each subject, unit and 1o

pic shall start with introduction & close with
conclusion. In case of the subject, it is Zero lecture.

¢). Time Distribution in lecture class: -Time allotted: 60 min.

i. First 5 min. should be utilized for paying attention towards students who were absent for last lecture

or continuously absent for many days + taking attendance by calling the names of the students and
also sharing any new/relevant information.

li. Actual lecture delivery should be of 50 min.
iii. Last 5 min. should be utilized by recapping/ conclusion of the topic. Providing brief introduction of
the coming up lecture and suggesting portion to read.
iv. After completion of any Unit/Chapter a short quiz should be organized.
v. During lecture student should be encouraged to ask the question.

ks =g - —
NI
DOr. Mahesh Bundsle

B.E.. M.E., Ph.D.
Director

Poornima Collage of Engineering

1S1-0, Fico Institutional Areg
SPUra, JArUeg
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12) Mapping of PO and PSOs

 With Course Outcome

Subijeet ¢ “;
Cinle :“:;, COCMd LOS (Deseriptive) | ror1 | poa PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | POIO | POII | POI2
L. Students will be
able to understand
e [ working nl'}wu‘inus 2 2 1 1 - 1 - - 1 - 1
power semiconductor
devices and their
| characteristics,
20 Students will be
L2 able o understand 2 1 — 1 — = — — 1 2 1 1
working, charaeteristics
and Protections of' SCR.,
3. Students will be
uble 1o design and draw
CILI | wavelorm ol the difterent 2 2 1 1 1 1 2 - 1 1 - 1
Iypes ol single phase
converters at various load
condition.
SEETA
LS tudents will be able o
design and dravw
CILA | wavelorm ol the different 1 7) 2 — 1 1 — — == == 1 2
tvpes of three phase
converters and three
phase dunl converters,
3. Students will be able to
understand various power
CIOLS | thetor improvement 2 1 1 - - - == = = 1 1 1
technigues in converters,
6. Students will be able
to understand the
dilTerent types of
Wil 2 1 =] | =|=]=1=111]211 1
chopper and their use
in power clectronic
C301.6 | circuits,
1.83 | 1.50 | 1.25 | 1.00 | 1.00 | 1.00 | 2.00 | — | 1.00 | 1.40 1.00 | 1.17
N:I_h.ilt‘t‘l { COs COs (Deseriptive) PSO 1 PSO 2 PSO 3
e _ . —
3011 . Students will be able to understand working of various power semiconductor | 5 |
301, _ 3 ik = 3
¢ devices and their characteristics.
3012 ‘ 2. Students will be able to understand working. characteristics and Protections of o I
JOL2 | . = -
‘ SCR, ] -
‘ ; 3 3. Students will be able to design and draw wavetform of the ditferent tpes of 1 - _
301, J single phase converters at \.u“ml.n load Londluon . B -
l SEETA | 4. Students will be able 1o design and draw waveform of the ditteremt n [\‘- of three 5 1
el 301, - -
| Eaud ph 1se converters and llm:t. phase dual converter B | o
} 5. Students will be able to understand various power factor improyement technigues o
RIS 3 - ~ -
, ; ! in converters.
[ | SN e ==
[ C30l6 | 6. Students will be able to understand the different types of chopper and their use in 1 3
| | 3 i &
| power eleetronic cireuts, - L - etk .
| 1 e
|

“3-Strong 2- Medium 1-Weak

o ' -

:ﬂ ) —
Dr. Mahesh Bund=la

B.E.,. M.E., Ph.D.
Director

Poarnima Collage of Engineer
1S1=0, F. Blhlr ‘G Institutional Areg

SpuUra, JAIPUe



13). Examination Systems:

:r. Name of the Exam Max. | % of passing | Nature of paper Syllabus coverage | Conducted |
0. —— Marks | marks Theory + Numerical | (in %) by !
[. | I" Mid Term Exam 40 40% T+N 60% PCE
2. | 1" Mid Term Exam 40 40% T+N 40% PCE |
University (End) |
> Term Exam 80 Allva R 0% —
Place: Jaipur RAVI SHANKAR SINGH

Date: 29/06/2018

(Assistant Professor)

NI
Dr Mahesh Eundele
B.E., M.E., Ph.D.
Pa (_-F.‘.:lr&ctc}rE inaeri
arnima Collagpe o ngina
1Si-0, F E;h]r o lEs.tm Iﬂf_‘l"lg-'-'-“ Aream
SpEUra, JAPUM



T OORNIMA

COLLEGE OF ENGINEERING

RTU QUESTION PAPERS ANALYSIS
Sub. Code: SEE1A

Subject: Power Electronics

UNIT I-
1.Explain and draw the switching characteristics of the Gate turn - off thyristor.
2.Explain and draw the switching characteristics of the power IGBT.
- 3.Explain and draw the. switching characteristics of Power MOSFET.
% UNIT 2-
I.Explain the significance of di / dt and dv / dt in SCRs.

2.Explain and draw the switching characteristics of the SCR.
3. Explain the series operation of thyristor.

UNIT 3-
I.Describe working of a single - phase full converter with RL load through the waveforms of supply voltage,
load voltage. load current and voltage across thyristor. Also, derive expressions for load voltage and input

power factor.
2.Explain principle of operation of three phase dual converter without circulating current in detail.

UNIT 4-
Describe the working of a single phase two-pulse semi converter with RL load through the waveforms of
supply voltage. load voltage, load current and voltage across thyristor. Also, derive expressions for load

voltage and input. power factor.
2. Explain Sinusoidal Pulse width modulation control technique of power factor improvement along with

circuit diagram and waveforms.
3.Explain Extinction angle control technique of power factor improvement along with circuit diagram and

waveforms.

UNIT 5-
I. Describe the principle of step Up/ Down chopper. Derive an expression for the average output voltage in

terms of input dc voltage and duty cycle.
2.Explain Voltage commutated chopper along with circuit diagram and waveforms.

3.Derive the expressions for steady-state maximum and minimum current for type-A chopper.

o / L e -
DOr. Mahesh Bundela
B.E.,. M.E., Ph.D.
Director
Poornima Collage of Engineering

131-a, 3" 10 Institutional Area
Slapura, dairun
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1 VUORNIVIA

COLLEGE OF ENGINEERING
LECTURE NOTES

) 'lt‘{*(
‘.m.if'.‘.'.'...
Date (Deb): ...

\
Campus: 'R i Hmm

Nume of Faculty: ... ‘{ Y, \ Name of Sub)j

Date (VO v

will

g-)runp,m in this lechure)
<x Wiock - Ay ‘:C&
— N . 1 ('}

- l\‘.h.‘\l: 3,0’

”)) o (Lf’
f/l (_;’4{;‘1("/!’

LV

.-

Class/Sectlon: ......

DALC: ceveraiianrenasar
eel PE- Code: 55&‘
o U NG: vsiviinsevesseenn Lt No: g— ...........

OQIIECTIVE: To bewritten before tabing the eeture (17, write In hullet points the main topics/cancepts etc., which

IMPORTANT & RELEVANT QUESTIONS:

C/hkl \a.w. aLa‘J r}£ ﬁ,o
(_JQMLQ C Gm O#u\?%m
w’k nodes._on N7

%nehy
0

(‘JCU\AJ Cﬂ»‘ 57&:6"0&%
_:cSl g

07 ?mm do’oeb

FEED BACK QUES'I'I‘()NIS (AFTER 20 MINUTES):

£ L™ O(J Doser o

wky

i Ll o

4 el dinde,

1‘1(1

OUTCOME OF THE DELIVERED LECTURE: To be written after taking the lecture (Pl write in bullet points about
students’ feedback on this lecture, level of understanding of this lecture by students etc,)

@\0&_& ¥, LAQ\ YP(.’.) _
» 3‘*‘11&&6_ CQﬂ_ﬁ Cl"fﬁlﬂ»

REFERENCES: Text/Ref. Book with Page No. and relevant Internet Websites:

kfec,f Mohon.
. 3y %\m ‘E\M

. «

o\ )
Or. Mahesh Eundele

B.E., M.E., Ph.D.
Paarnima (_hf:‘.::r&ctc:_rE
Ollage of Engineering
1Si-8, Flico Instit |rlor'|g=|1 Arearﬁg

SRUra, Jalrue




FOORNIMA

COLLEGE OF ENGINEERING
DETAILED LECTURE NOTES
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COLLEGE OF ENGINEERING
LECTURE NOTES

Campus: \)(‘t ...... Course: b-—lffk Class/Section: . _B,- i% Date:
Name of Faculty: . RC?N.\ Qh om\gon: Name of Subject: Qg Code: . 5 ggl
Date (Prep.): «veoeeveineecnernncaeenennonn Date (Del): ceererniiencasnneananes Unit Nn.:.,..?.I-.'.......,....Lcct. No: ... R

OBJECTIVE: To be written before taking the lecture (PL write in bullet points the main topics/concepts etc., which

will be taught in this lecture)

- BIT - &v\oe& Y S
| W L -

m

w | auﬂaL cJLx

IMPORTANT & RELEVANT QUESTIONS:

j?m‘eﬁz m}a\a}m olsnd V-7 Cﬁo\ J,_Swﬁjzkal_wﬂ

T arwn)d_&_ e =emcea

i —

FEED BACK QUESTIONS (AFTER 20 MINUTES):

ke ali hond &Mm zremm

D

DELIVERED LECTURE: To be written after taking the lecture (PL. write in bullet points about

OUTCOME OF THE
level of understanding of this lecture by students etc,)

students’ feedback on this lecture,

a3 & v bep
> Sw) J‘fﬁv'\\ Cﬁﬁuﬁ 02 BIT
"“"Q:‘o‘miQﬁcagm v} hard Scxguﬂm&'m Xgion:

nternet Websites: \

REFERENCES: Text/Ref. Book with Page No. and relevant I
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COLLEGE OF ENGINEERING
DETAILED LECTURE NOTES

CampUS: curvenmmssssess COUrSe: womninssmmannne Class/Section: ....uewsemsssssssnsssesaas b |

Name of FAculty: «.uewesumssemsnsiiasan

Name of Subject: .....ciieminnssnne, Code: ciiiiniasiiin
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FIRST 20 MT. CLASS QUESTIONS

L OORNIMA
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1) What is power electronics?

2) What is Power diode? Derive an expression for reverse recovery charge. Also draw its
characteristics diagram.

2 HRS. SOLVABLE HOME
ASSIGNMENT (H.A.) QUESTIONS

1) What is Power MOSFET? Briefly explain about its characteristics.
2) Briefly explain about latch up condition for an IGBT.

3) What is thyristor commutation method? Explain its types.

OTHER IMPORTANT QUESTIONS

1) What is IGBT? Briefly explain about its V-I and switching characteristics .

2) What IS MCT? Briefly explain about its characteristics.

3) Write short notes on two transistor analogy of thyristor.
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1) What is power electronics?

2) What is Power di i

iode? Derive an i

- expression for rever i
A————— erse recovery charge. Also draw its

IRST 20 MT. CLASS QUESTIONS

1) Write short notes on two transistor analogy of thyristor

2) What IS MCT? Briefly explain about its characteristics.

3) What is thyristor commutation method? Explain its types.

L=
2 HRS. SOLVABLE HOME
ASSIGNMENT (H.A.) QUESTIONS

1) What is Power MOSEET? Briefly explain about its characteristics.

2) What is IGBT? Briefly explain about its V-1 and switching characteristics .

3) Briefly explain about latch up condition for an IGBT.

OTHER IMPORTANT QU ESTIONS
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2 HRS. SOLVABLE HOME
ASSIGNMENT (H.A.) QUESTIONS

POORNIMA

COLLEGE OF ENGINEERING

1) What is Power MOSFET? Briefly explain about its characteristics.
2) What IS MCT? Briefly explain about its characteristics.

3) What is thyristor commutation method? Explain its types.

OTHER IMPORTANT QUESTIONS

1) What is [GBT? Briefly explain about 15V’ and switching characteristics

2) Briefly explain about latch up condition for an IGBT.
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FIRST 20 MT. CLASS QUESTIONS
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1)Find the number of thyristors each with rating of 500V & 75A required for each branch of a
series —parallel combination for a circuit for a total voltage & current rating of 7.5Kv & 1KA.
Assume derating factor of 14%.

2) Derive an expressions for the resistance used for static voltage equalization for a series
connected string of SCRs.

2 HRS. SOLVABLE HOME
ASSIGNMENT (H.A.) QUESTIONS

1) Describe different modes of operation of a thyristor with the help of its V-I characteristics.
2) Explain the turn ON methods of SCR.

3) How does a power transistor structure differ from that of a logic level transistor?

OTHER IMPORTANT QUESTIONS

1) Explain the switching characteristics of power SCR along with suitable waveforms.
2) Draw the switching characteristics of power MOSFET along with suitable waveforms.

3) Describe the different modes of operation of a TRIAC.

4) Explain the switching characteristics of power SCR along with suitable waveform.
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1)Find the number of thyristors each with rating of 500V & 75A required for each branch of a

series —parallel combination for a circuit for a total voltage & current rating of 7.5Kv & 1KA
Assume derating factor of 14%. |

2) Deri i i
) Derive an e.xpresmons for the resistance used for static voltage equalization for a series
connected string of SCRs,

FIRST 20 MT. CLASS QUESTIONS

1) Describe different modes of operation of a thyristor with the help of its V-1 characteristics.

2) Explain the switching characteristics of power SCR along with suitable waveforms.

3) How does a power transistor structure differ from that of a logic level transistor?

2 HRS. SOLVABLE HOME
ASSIGNMENT (H.A.) QUESTIONS

1) Explain the turn ON methods of SCR.

2) Draw the switching characteristics of power MOSFET along with suitable waveforms.

3) Describe the different modes of operation of a TRIAC.

4) Explain the switching characteristics of power SCR along with suitable waveform.

OTHER IMPORTANT QUESTIONS
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1)Find the number of thyristors each with rating of 500V & 75A required for each branch of a
series —parallel combination for a circuit for a total voltage & current rating of 7.5Kv & 1KA.
Assume derating factor of 14%.

2) Derive an expressions for the resistance used for static voltage equalization for a series
connected string of SCRs.

2 HRS. SOLVABLE HOME
ASSIGNMENT (H.A.) QUESTIONS

1) Describe different modes of operation of a thyristor with the help of its V-l characteristics.

2) Explain the switching characteristics of power SCR along with suitable waveforms.

3) Describe the different modes of operation of a TRIAC

OTHER IMPORTANT QUESTIONS

1) Explain the turn ON methods of SCR.
2) Draw the switching characteristics of power MOSFET along with suitable waveforms.
3) How does a power transistor structure differ from that of a logic level transistor?

4) Explain the switching characteristics of power SCR along with suitable waveform.
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FIRST 20 MT. CLASS QUESTIONS

POORNIMA

COLLEGE OF ENGINEERING

1) A 230V, 50 KHz , one pulse SCR Controlled converter is triggered at a firing angle of 40 degree &
the load current extinguishes at an angle of 210 degree. Find the circuit turn-off time, average load
current for i) R=50hm & L= 2mH i) R=5ohm,L= 2 mH & E = 110V.

2) A Single phase one pulse SCR controlled converter feeds on RL load with a freewheeling diode
across load. Discuss the role of freewheeling diode. Sketch the relevant waveform.

2 HRS. SOLVABLE HOME
ASSIGNMENT (H.A.) QUESTIONS

1) A single phase half wave rectifier using a thyristor is fed by a transformer whose secondary
voltage is 400sinwt. Find the average load voltage. Rms load voltage, rms load current if firing

angle is 30 degree. Take R=500hm.

2) Describe the working of a single phase two quadrant converter with RL load through the

relevant waveform. Also derive an expression for load voltage and input power factor.

OTHER IMPORTANT QUESTIONS

1) Draw the output voltage and input current waveform of a single phase full converter. Obtain the

relevant waveform for i) R load ii) RL load

2) Describe the operation of a single phase two pulse mid-point converter with voltage and current

waveform.
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1) A230V, 50K
Hz , one pulse SCR Controlled converter is triggered at a firing angle of 40 degree &

the load current extingui
e textinguishes at an angle of 210 degree. Find the circuit turn-off time, average load
rrent for i) R=50hm & L= 2mH i) R='5 ohm, L= 2 mH & E = 110V.

) .
) ASingle ph?se one pulse SCR controlled converter feeds on RL load with a freewheeling diode
across load. Discuss the role of freewheeling diode. Sketch the relevant waveform.

IRST 20 MT. CLASS QUESTIONS

1) A single phase half wave rectifier using a thyristor is fed by a trans
voltage is 400sinwt. Find the average load volta
angle is 30 degree. Take R=50ohm.

former whose secondary
ge. Rms load voltage, rms load current if firing

2) Draw the output voltage and input current waveform of a single phase full converter. Obtain the
relevant waveform for i) R load i) RL load

3) Write short notes on three phase dual converter.

L=
2 HRS. SOLVABLE HOME
ASSIGNMENT (H.A.) QUESTIONS

1) Describe the operation of a single phase two pulse mid-point converter with voltage and current
waveform.

2) Describe the working of a single phase two quadrant converter with RL load through the
relevant waveform. Also derive an expression for load voltage and input power factor.

3) Describe the working principle of single phase dual converter.

OTHER IMPORTANT QUESTIONS

y—u
<OV I ——
Dr. Mahesh Bundele

Dir&%&;}MIE“ Ph.D.
Poornima Collage of En Jnaﬂf!i'

1E1=8, FLico k =]
=G Institutional e
\‘.éhz-l-”-lf.#, ,J.r“puﬂr:' Area



L) ge Course:
s 1 E o T e
.C Lof Faculty: ... ‘%’X{A T
of Date: voiveerensonsnss

N

:
:

]

=

—— -

|t
[

|

IRST 20 T, CLASS QUESTIONS

|
\

2 HRS. SOLVABLE HOME
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OTHER IMPORTANT QUESTIONS
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1) A230V, 50 KHz
’ , One puls
pulse SCR Controlled converter is triggered at a firing angle of 40 degree &

the load current extineu;
Inguish
et i Rbak guishes at an angle of 210 degree. Find the circuit turn-off time, average load
ohm & L=2mH ii)R:SOhm;L=2mH&E=110V ’

2) A Single phas
cross lcg)adp = e one pulse SCR controlled converter feeds on RL load with a freewheeling diode
. Discuss the role of freewheeling diode. Sketch the relevant waveform.

1) A single phase half wave rectifier using a thyristor is fed by a transformer whose secondary
voltage is 400sinwt. Find the average load voltage. Rms load voltage, rms load current if firing

angle is 30 degree. Take R=500hm.

2) Describe the operation of a single phase two pulse mid-point converter with voltage and current

waveform.

rter. Obtain the

d input current waveform of asingle phase full conve

1) Draw the output voltage an
ii) RL load

relevant waveform for i) R load
quadrant converter with RL load through the

2) Describe the working of a single phase two .
for load voltage and in

: . ut power factor.
relevant waveform. Also derive an expression P
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1) Why we need power factor improvement technique in single phase & 3 phase converter?

2) With the help of relevant waveform explain various types of power factor improvement
technique.

FIRST 20 MT. CLASS QUESTIONS

1) why itis necessary to use forced commutation techniques for power factor improvement in
phase controlled converters.

2) Write short notes on single phase semi-converter for R, RL Load.

2 HRS. SOLVABLE HOME
ASSIGNMENT (H.A.) QUESTIONS

1) Briefly explain about symmetrical angle control & sinusoidal pulse-wi

OTHER IMPORTANT QUESTIONS
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2 HRS. SOLVABLE HOME
ASSIGNMENT (H.A.) QUESTIONS

TIRST 20 MT. CLASS QUESTIONS

1) Why we ‘
) Why we need power factor improvement technique in single phase & 3 phase converter?

Wi ; ;
2) With the help of relevant waveform explain various types of power factor improvement
technique.

1) -Why it is necessary to use forced commutation techniques for power factor improvement in
phase controlled converters.

2) Write short notes on single phase semi-converter for R, RL Load.

OTHER IMPORTANT QUESTIONS

1) Briefly explain about symmetrical angle control & sinusoidal pulse-width modulation technique.

2) Explain the working principle of extinction angle control method.

3) Briefly explain about working principle of three phase semi converter.
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1) Why we need .
power factor improvement technique in single phase & 3 phase converter?

2) Wi )
) With the help of relevant waveform explain various types of power factor improvement

technique.
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OTHER IMPORTANT QUESTIONS

1) why it is necessary to use forced commutation techniques for power factor improvement in

phase controlled converters.

2) Write short notes on single phase semi-converter for R, R

e

1) Briefly explain about symmetrical angl

2) Write short notes on extinction angle control method.

e control & sinusoidal pulse-Wwi

L Load.

dth modulation technique.
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1) What is chopper? Explain the working principle of DC-DC chopper with its circuit diagram and
| waveforms.
ﬂjm;;) 2
: S
.-
3 2) Explain the control technique used in DC-DC chopper.
o
5
Q
i
=
&
-
w
-3
—
1) Briefly explain about the different types of choppers. Also sketch its circuit diagram and
waveform.
[0}
z . .
= ?; 2) Whatis commutation? Briefly explain about the need of commutation in chopper.
o w L - - .
i ué 3) What is voltage commutated chopper? Briefly explain about the working principle of voltage
@ < commutated chopper.
Sz
& BT
”
% =
5
N
wn
g
(—"
i i working principle and application of
%’ 1) What is multi- Phase chopper? Briefly explain about the gp
ﬁ multiphase chopper.
3 i i i inciple of current
3 about the working princip
o 2) What is current commutated chopper? Briefly explain
'.-
Z commutated chopper.
&
o
o
=
4
W
E _ -
° - -u.‘ j = 1;___’ .
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1) What is chopper? Explain the working principle of DC-DC chopper with its circuit diagram and
waveforms.

2) Explain the control technique used in DC-DC chopper.

1) Briefly explain about the different types of choppers. Also sketch its circuit diagram and
waveform.

2) What is commutation? Briefly explain about the need of commutation in chopper.

3) What is multi- Phase chopper? Briefly explain about the working principle and application of
multiphase chopper.

2 HRS. SOLVABLE HOME
ASSIGNMENT (H.A.) QUESTIONS

e e

1) What is voltage commutated chopper? Briefly explain about the working principle of voltage

commutated chopper.

2) Briefly explain about current commutated and load current commutated chopper.

OTHER IMPORTANT QUESTIONS
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) What is chopper? Explain the working principle of DC-DC chopper with its circuit diagram and
waveforms.

2) Explain the control technique used in DC-DC chopper.

IRST 20 MT. CLASS QUESTIONS

its circuit diagram and
1) Briefly explain about the different types of choppers. Also sketch its Circuit Ai2g
waveform.

o N r
5 i i i d of commutation in chopper.
W ?_ 2) What is commutation? Briefly explain about the nee N
i inci d application 0
24 [ [ - about the working principle an
E % 3) What is multi- Phase chopper? Briefly explain a
2 < multiphase chopper.
<<
aE
e
4
X
NBD
7]
<

commutated chopper.

OTHER IMPORTANT QUESTIONS

o . / = L e -
DOr. Mahesh Bundela
B.E., M.E., Ph.D.
Poo Director
Imr_rg:rna ("uil-.ﬂ;ra of Enginaer

FUICI0 Institutional Aream
Slapura, dairun




UNIT - v

5 (a) Explain Voltage commutated chopper along with civeuit
diagram and waveforms,

®). Explain working principle of type.C Chopper along with
circuit diagram and waveforms, g
v OR
f  (a) Describe the working of buck-boost regulator miong with
relevant circuit diagram and waveforms,

(&) Derive the expressions for steady-state maximum and
minimum current for type-A chopper,

[13560]

sE3123] (WY 4

B. Tech. {Sem. V) {Main/Back) Examination, December - n3
Electrical Engineering
5EE1 Power Electronics - Il (Comman with Electrical & Electronios)

Time : 3 Hours] [Total Marks - 8o
[Min. Passing Marks - 24
Attempt any five questions. Select; g one ion from each wni.

All questions carry equal marks. Schematic diagrams must be
shown wherever necessary. Any data you feel missing suilably
be assumed and stated elearly. Units of quantities used /
calewlated must be stated clearly,

Use of following D g matenal is during
{Mantioned in form Ne. 205)

1. NIL 2 —

UNIT - 1

! {a) Explain and draw the switching characteristics of Power
MOSFET.
()  Explain principle of opevation of Thyristor using Two-
Transistor model,
OR
1 (2) Explain and draw the switching characteristics of thcl power
IGBT. )
()  Write various factors which inﬂuem_:as the m-qﬂm@!do'{
thyristor. Explain how the turn-ofl’ time can be minimize

SE3LZ3l | =
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UNIT - 11

Explain the serics operntion of thyristor, How SCRs suffer
from unequal voltage distribution across them during their
turn-on and turn-off processes ?

Explain how SCR is protected against high duv/dt.

OR
Explain in detail RC Full Wave triggering circuit for thyristor
along with circuit diagram and related waveforms.
Find the number of thyristors each with a rating of 500 V
and 75A required for each branch of a series-parallel

combination for a circuit for a total voltage and current rating

of 7.5 kV and 1°'kA. Assume derating factor of 14%,

UNIT - 1

Describe working of a single-phase two quadrant converter
with RL load through the waveforms of supply voltage, load
voltage, load current and voltage across thyristor. Also,

derive expressions for load voltage and input power factor.

A 220 V, 50 Hz, one-pulse SCR controlled converter is
triggered at a firing angle of 60°.and the load current

extinguishes at an angle of 220°. Find the circuit turn off

time, average output voltage and the average load current
for R = 7 ohms and L = 3mH.

OR

Imum | 2 [Contd...

3 (n) A single-phase dual converter is operated from a 200 V,
50 Hz supply and the load resistance is R = 20 ohms.
The circulating inductance is L, = 50 mH; delay angles are
%, = 50% and @y = 130°. Calculate the peak circulating
current and the peak current of converterl.
(b)

Explain principle of operation of single-phase dual converter
without circulating current in detail,

UNIT - TV

4 (a) Descnbe the working of a single-phase two-pulse semi converter

with RL load through the waveforms of supply voltage, load
voltage, load current and voltage across thyristor. Also,
derive expressions for load voltage and input power factor.
(h) Explain Pulse width modulation control technique of power

factor improvement along with circuit diagram and waveforms.

OR

4 (a) A single phase full converter is supplied from 220V, 50 Hz

source. If load resistance R = 8 ohms and source has
an inductance of 1.5 mH for a firing angle delay of
60° determine :

i) Average output voltage
(ii) The angle of overlap.

(b) Explain Sinusoidal Pulse width modulation control technique
of power factor improvement along with circuit diagram and

waveforms.

5E3123] Hﬂllﬂﬂlll Wmmn - 3 [Contd...
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UNIT-V

Explain working principle of type-C chopper along with relevant cireuit dingram

& waveform. 18]

Explain the load commutated chopper along with relevant cireuil dingram &

waveform, 18]

OR

Describe the working of Buck-Boost regulator along with circuit diagram &

(8]
Derive the expressions for steady-state maximum & minimum current for type-A
chopper. (8]

waveform.

Page 4 of 4 [14020]

Foll No. I

5E5041
B. Tech. V Sem. (Main / Back) Exam., Dec. 2014
Electrical & Electronics Engineering
SEX1A Power Electronics
= (Common for EX, EE)

Tolal Mo of Pagoes: ®

5E5041

Maximum Marks: 80
Min. Passing Marks: 24

Time: 3 Hours

Instructions to Candidates:
Attempt any five questions, selecting one question from each unit. Ajl questions
carry equal marks. Schemaric diagrams must be shown wherever necessary. Any

data you feel missing suitably be assumed and stated clearly.
Units of quantities used/calculated must be stated clearly,
Use of following supporting material is permitted during examination,

(Mentioned in form No. 205)

1. NIL 2, NIL
UNIT -1
Q.1 (a) Explain the constructional details and working of power MOSFET. (8]
(b Explain and draw the switching characteristics of the power IGBT. 8]
OR
(a) Discuss the two transistor model of a thyristor. 8]
(b) Describe the various commutation of thyristor. 8]
[SE5041) Page 1of 4 . [14020]
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UNIT-I1
) Explain how SCR is protected against high dv/dt. 18]
) Explain various turing on methods of a thynstor. 18]
OR
Explain series operation of thyristor. [8]

In a UJT triggenng oscillator as shown in figure, R=6.8 kW and C=0.1«F. If n=
0.52, calculate the frequency of oscillation of relaxation oscillator. [8]

AU

R R,
_—

c+ R,

UNIT-III
Describe working of a single phase full converter with RL load through the wave
form of supply voltage, load voltage, load current and voltage across thyristor.
Also, derive expression for load voltage & input power factor. [10]
A single phase halfl wave controlled converter is operated from a 120V, 50Hz
supply. Load resistance R=10 ohms. If average out put voltage is 25% of the

maximum possible average output voltage, determine:- [6]
(i) Fining angle
i) RMS & Average output current
OR
Page 2 of 4 [14020]

[SES5041]

() Explain principle of operation of single-phase dual converter without circulating
A

current in deail,
(81
(b) A single-phase dual converter is operated from a 200 V. 50 Hz supply and the
load resistance is R=20 ohms. The circulating inductance is Ly = SOmt delay

angle are =y = 507 and ==, =130°. Calculate the peak circulating current and the

peak current of converterl, [8]

UNIT-1V

Q.4 (a) Explain the extinction angle control technique of power factor improvement

along with the circuit dingram and waveform. 8]

(b) Describe the working of a single phasc semi-converter with RLE load, through
the wave form of supply voltage, load voltage load current and voltage across

thyristor and also, derive expression for load voltage and input power factor.  [B]

OR

(a) Explain pulse with modulation control technique of power factor improvement

along with circuit diagram & wave form. 8]

(b) A single-phase full converter is supplied from 200V, 50Hz Source. If load

resistance R=8 ohms and source has an inductance of 1.5 mH, for 2 firing angle
delay of 60°, determine:

(i) Average output voltage

(ii) The angle of overlap. (8]

Page 3 of 4 [14020]
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OR

Draw the circuit diagram & current wave form of multiphase chopper for phase
shifted operation for e = 0.50 and = = 0.60 (8]
“xplain the working & circuit of Load Commutated Chopper. Give its merits &
limerits. (8]

Page 4 of 4 [12z00]

| Rl No. S =

Tolal Mo ol Pages: E]
S5E5041
B. Tech V Sem. (Main/Back) Exam. Nov-Dec. 2015
Electrical Engineering
SEE1A Power Electronics
_ Common with EX (Electrical & Electronics)

5E5041

Time: 3 Hours Maximum Marks: 80
Min. Passing Marks Main: 26

Min. Passing Marks Back: 24
Instructions to Candidates:

Attempt any five questions, selecting one question from each unit. All questions
-carry equal marks. Schema!lc diagrams must be shown wherever necessary. Any
data you feel missing suitably be assumed and stated clearly.

Units of quantities used/calculated must be stated clearly.

Use of following supporting material is permitted during examinati

1L NIL 2. NIL_
UNIT-I
Q.1 (a) Explain the working & characteristic of power transistor. 8]
(b) Explain switching characteristics of an IGBT. 81
OR

Q.1 (a) Describe the basic structure of MOS controlled thyristor (MCT). Give its

equivalent circuit & explain the tum on & tum oft processes. 112]
(b) Compare power MOSFETs with BJTs. 4]
[SE5041] Page 1 of 4 [12200)
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UNIT-II
2.2 (a) The specification sheet for an SCR gives maximum rms on state current as 35 A,

If this SCR is used in a resistive circuit, compute average on state current rating

for half sine wave current for conduction angles of 121

@) 180°

(ii) 90°

(iii)} 30°
(b)  Discuss thyrislor protection. [4]

OR
.2 (a) How can we improve thyristor characteristics? : 8]
(b) Explain the construction & working of relaxation oscillator. Give necessary
diagrams. (8]
UNIT-III

.3 (a) A dc balty is charged though a resistor R as shown in fig. Derive an expression
for the average value of charging current in terms of Vi, E, R etc on the
assumption that SCR is fired continuously. [12)
(i) For an ac source voltage of 230V, S0HZ, find the value of average charging

current for R = 8Q & E = 150V.
(ii) Find the powcrlsupplied to battery & that dissipated in the resistor.
(iii) Calculate the supply pf

(b) List out the application of phase controlled rectifiers. 4]

5041] Page 2 of 4 [12200]

ORrR
Q3 (w) A single phase full converter delivers power o a resistive load R for ac source

voltage Vs, Show that average output Vo is gives by-
J2Vs
[V, =25 (14 cona)
Sketch the time variations of source voltage, output vollage, output current &
voltage across one pair of SCRs. Find the circuit turn off time, (8]

(b) For the converter of pert (a), show that rms value of output current is given by

Fiot _% l{(n..x]»r% sin 2“}]}4 (81
UNIT-IV
Q.4 (a) Discuss the effect of source impedance on the performance of converters, 8]
(b) Discuss the mechanism of pulse width modulation control, [8]
OR
Q.4 Write short note on- [Bx2=16]

(a) Extinction angle control.

(b) Symmetrical angle contrel.
UNIT-V

Q.5 (a) Explain principle of chopper operation. Give its control strategies. (8]
(b) For type A chopper, dc source voltage = 230V, load resistance is 1062, Take a
voltage drop of 2V across chopper when it is on. For a duty cycle of 0.4,
calculate — [8]

(i} Average & rms values of output voltage.

(i) Chopper efficiency.
[SES041] Page 3 of 4 [12200]
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S B. Tech. V Sem. (Main/Back) Exam., Nov._-Dec.-..(]l
g _ Electrical & Electronics Engineering

n SEX1A Power Electronics

— EX, EE

-l'ime: 3 H_ i N - Maximum Marl'cs: 80
o Min. Passing Marks Main: 26
Min. Passing Marks Back: 24

s T T I TN BT -
aricsons o QNANdATeS:

Astempr any five questions. selecting one question from each unit. All questions
carny equal marks. Schematic diagrams must be shown wherever necessary. A Yy
¢ feel missing suizably be assumed and siated clearly.

=

daia AYeN
Units of guantities used/calculazed must be stared clearly.
Use of follawing Supporiing material is permitied durin g examination.
(Mentiened in form No. 205}

L NTL 2.NIL

UNIT -1

Q! @ What are the differences in the gating characteristics of thyristors

; & transistors? (8]
(8} What are the differences between enhancement type MOSFETs & depletion type

MOSFETs? [8]
OR
Q.1 (2 Briefly explain the V — I characteristics of an IGBT. [8]

(b)  Give the merits & demerits of 2 GTO as compared to a conventional SCR. [8]
UNIT-11
Q2 @) The gate circuit of an SCR has a source voltage of 15V & the loag line has a slop
of 120V per ampere. The minimum gate current to turn-on the SCR is 25mA,
Calculate: [8]
(i) Gate — source resistance R,
(1) The gate voltage & gate current for 4D average gate power dissipation of 0.4

watts.
[SE5041) Page 1 of 3 [12600]
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Q2 W

(h

Q3 @
(b

Q3 (a)

(b)

[SES041]

.« care must be
; CRs? What ¢4
What is the purpose of having parallel operation of S -
taken when paralleling (he SCRs?

OR 0 5 e
- h is the

. of SCR briefly: WhC

Explain the various types of triggenng methods of S &

universal method & why?
rating are exceeded?

What are Y EL rating of SC Rs? What happens it these
dt dt 8]
Explain.
UNIT - 111
Explain with a neat circuit dingram the basic principle of a dual converter: 8]
For 3 - ¢ full converter operating from 3- ¢, 415/50Hz supply: dgteommine. 5 P
(8]

the following -
(i) Fundamental component of the supply current.

Gy e 13% harmonics for e = 0°% 30°, 60°, 90°, 120°, 150°.

Assume large inductive load with RL=10Q
OR

Describe working of a single phase full conve

waveform of supply voltage, load voltage, load current & voltage across

ter with RLE load through the

thyristor. Also derive expression for load voltage & input power factor. [8]
A single- phase half- wave controlled converter is operated from a 120V, 50Hz
supply. Load resistance R = 10 Q. If the average output voltage is 25% of the
minimum possible average output voltage, determine: — [8]
(i) Firing angle

(ii) rms & average output current

(iil) rms & éverage SCR current

Page 2 of 3' _ [12600]
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UNIT -1V

how power fac

oved Wi [h

(8]

symmetrical angle control scheme. o N Joud

|.5mH, for an firing angle

(8]

¢ can be impr
Q4 Explain with associated waveform, to

(b) A single-phase semi converter is operated from 2
resistance R = 8@ & source has an inductance of
delay of 60°. determine: —

(i) Average output voltage
(i) The angle of overlap.
OR

; - for power
Q.4 (a) Explainin detail the sinusoidal pulse width modulation control scheme P

(8]

semi converter with RL load, through the

factor improvement.

(b) Describe the working of a single phase

waveform of supply voltage, load voltage, load current & voltage across thyristor

& also derive expression for load voltage & input power factor. (8]
UNIT-V
Q.5 (a) Whatis the principle of operation of a step down chopper? (8]

(b)° A DC chopper circuit connected to a 100V DC source supplies an inductive load
having 40mH in series with a resistance of 50. A free wheeling diode is placed
across the load. The load current varies between the limits of 10A & 12A.
Determine the time ratio of the chopper. (8]

OR
Q.5 (2) Explain multiphase chopper along with relevant circuit diagram & waveform. (8]

(b) Explain working principle of type-A chopper along with relevant circuit diagram
& waveform. (8]

[5E5041] Page 3 of 3 [12600]
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3, POORNIMA

COLLEGE OF ENGINEERING

RTU QUESTION PAPERS ANALYSIS

ubject: Power Flectronies

Sub. Code: SEE1A

NIT 1-
Ixplain and draw the switching characteristics of
Axplain: ¢ ¢ & characteristics of the Gate i
turn - off thyristor
Faplain and draw the switching characteristics of the power IGBT
$ _ BT
Lxplain and draw the. switching characteristics of
dHe : - g acterishies Tower T
; of Power MOSFET.
AT 2-
Lxplain the significance ol'di/dtand dv / dtin SCRs
 Explain and draw the switching characteristics of the SCR
3. Explain the series operation of thyristor.
UNIT 3-

| .Describe working of a single - phase full converter with RL load through the waveforms of supply voltage.
load voltage. load current and voltage across thyristor. Also, derive expressions for load voltage and inBul

power factor.

2.Explain principle of operation of three phase dual converter without circulating current in detail.

UNIT 4-

= Describe the working of a single phase two-pulse semi converter with RL load through the waveforms of
supply voltage, load voltage, load current and voltage across thyristor. Also, derive expressions for load
voltage and input, power factor.

2. Explain Sinusoidal Pulse width modulation control technique of power factor improvement along with

circuit diagram and waveforms.

3.Explain Extinction angle control technique of power factor improvement along with circuit diagram and

waveforms.

UNIT 5-

| Describe the principle of step Up/ Down chopper: Derive an
terms of input dc voltage and duty cycle.

expression for the average output voltage in

2 Explain Voltage commutated chopper along with circuit diagram and waveforms.

3 Derive the expressions for steady-state maximum and minimum current for type-A chopper.
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Name o! subl .1 Power Lilcetronics

Code- SEE1A

(17 Whei e commutated converter operites in the &y

(a) It ¢+ s Lo real and reactive powe I.l from th(; :1(:& :L]n\ Lrlter mode
(b) It delivers Loth real and reactive power (o the AC S;.I p? }'

() It delivers real power to the AC supply Pply

(d) It s 1o iive power from the AC supply

[2] A chopper operating at a fixed frequency
chopy* v i+ ey cused from 25% to 75%, e 1
(@) Re s - ostant

(b) Devicune. . cuches a minimum at 50+
(€) Incrounes o ches a maximum at 50, duty ratio and then decreases
(d) Ko soii . cveasing as the duty ratio is increased

is fee.ding an RL load. As the duty ratio of the
pple in the load current is

uty ratio and then increases

El] "‘J;n Lo 1alt SCR, the reverse bias shouid be applied for a period ....... the turn-olT time of*
e [

@E . ..

YL et s

(C) Lo

(d) Ir: - pective ot

[4] Cov-., rinig with the full wave rectilicr using two diodes, the four diode bridge rectifier
has 1 coanind. 1 advantuge of

(@1, ... cu.ceatcarrying
() L . :: pew.. inverse vollage requirement
@) Lo . i Victor ‘

(d) L ereiooney

[5] A iicwicd at 75A peak, 20A averoe. The greatest possible delay in the trigger angle
ifthe . oo ool value Bs

(a) 4 |
(©)7

() 1.

[6]Tn i lsed UNT iviggering ol s 30 R, voltage VC across capacitor reaches UJT
thre: v oo wreach izl eycle so that tiere are three firing pulses during each half cycle.
The o 1en ol the SR can be contrulizd

(a) ! s half eyele

(b)" “::in schhalf eyele
(). e halfeyele

(D Fr o sreach hadfeyele
(tﬁ)‘;‘-r A ndVE

¥ -}1"-\--\-\ . __..- -1-...- -
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POORNIMA

POorRNIMA

COLLEGE OF ENGINEERING

ASSESSMENT I
B. Tech IIl YEAR V SEMESTER
SEE1A POWER ELECTRONICS
MAX. MARKS-30 TIME-I Hr

1) What is IGBT? Describe its construction and working. Compare between
Power MOSFET and IGBT.

OR

2) What is thyristor? Discuss the switching characteristics of thyristor.

3) Explain the working of an oscillator employing an UJT. Derive expression

for the frequency of triggering and firing angle delay.
OR

4) Explain the principle of pulse transformer.

5) Explain the working of a triac with its different modes.
OR

6) Why thyristor is not turned off when negative gate pulse are applied? What
happened when negative gate pulse are applying during forward bias

condition in thyristor?

N - .
’) -

C U A —
DOr. Mahesh Bundesla
. B.E.,M.E., Ph.D.

Director

Poornima Collage of Engineering

1810, FUICO 1At
-G titutional Ar
E;‘-rli-pur-s. dAadPrug -

—



2

T e e I ]
Transiormer. s
petct | k3) 0=k

SeTR

!
[

! chE X
1 ¥

i
P &8sl
|

5 I I
4t | 19 ]
0 E

S riAC Wit it different modes.
OR

6) Why thyristor is not turned off when negative gate pulse are applied? What

¢ gate pulse are applying during forward bias

happened when negativ
condition in thyristor?
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ASSESSMENT 11
B. Tech IIl YEAR V SEMESTER

SEE1A POWER ELECTRONICS

MAX. MARKS-20 TIME-I Hr

1) Describe the operation of 3 phase full converte

1, draw the output voltage and
current waveform for a firing angle of 30 degree and calculate the average
output voltage.

OR

2) Explain principle of operation of single phase dual converter with circulating
current mode.

3) Explain the working principle of type C chopper along with circuit diagram
and waveforms?

OR
4) What is chopper? Briefly explain about types of choppers.
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POORNIMA

COLLEGE OF ENGINEERING

OBT I
B. Tech Il YEAR V SEMESTER

SEE1A POWER ELECTRON ICS
MAX. MARKS-40 TIME-I Hr

1) Compare power MOSFET and BJT.
2) Explain the need of commutation in th

yristor circuits. Compare different
methods commutation schemes?

3) Asingle phase full converter is connected to an AC supply of 330sin314t

volts. If operates at firing angle a=n/4. The load current is maintained
constant at 5A and load voltage is 140V. Calculate:

(a)  Source inductance
(b) Angle of overlap
(c)  The load resistance

4) A 3 phase 3 pulse converter is connected to RLE load. The source voltage is

3 phase, 230V, 50Hz and load current is 10A. For R=0.5Q and L=2H,
determine

a)Firing angle for E=134V
b) Firing angle advance for E = -134V

References:

1.P.S.bimbhra: Power E] ectronics, Khanna Publication
2.Ned Mohan: Power Electronics, John Wiley
3.Krein P.T: Elements of Power Electronics, Oxford
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FOORNIMA

COLLEGE OF EN GINEERING

OBT1
B. Tech IIl YEAR V SEMESTER
SEE1A POWER ELECTRONICS

MAX. MARKS-40 TIME-I Hr

1) Compare power MOSFET and BJT.
2) Explain the need of commutation in thyristor circuits. Compare different

methods commutation schemes?

3) Asingle phase full converter is connected to an AC supply of 330sin314t
volts. If operates at firing angle o=n/4. The load current is maintained
constant at 5A and load voltage is 140V. Calculate:

(a) Source inductance
(b) Angle of overlap
(c)  The load resistance
4) A 3 phase 3 pulse converter is connected to RLE load. The source voltage is

3 phase, 230V, 50Hz and load current is 10A. For R=0.5Q and L=2H,

determine

a)Firing angle for E=134V

b) Firing angle advance for E =-134V

References:

1.P.S.bimbhra: Power Electronics, Khanna Publication
2.Ned Mohan: Power Electronics, John Wiley
3.Krein P.T: Elements of Power Electronics, Oxford
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COLLEGE OF ENGINEE

OBT 11
B. Tech III YEAR V SEMESTER

5EE1A POWER ELECTRONICS

MAX. MARKS-20 TIME-I Hr

1) Give a comparison of various power factor improvement techniques in

converters.

2) An impulse commutated chopper feeds inductive Joad requiring a constant
current of 260A. The voltage is 290V DC and the chopping frequency is
400Hz. Turn —off time for main thyristor is 18us. Peak current through main
thyristor is limited to 1.8 times the constant load current. Taking aload factor
ofsafety 2 for main thyristor, calculate the value of =

a) Commutating components C&L
b) The minimum and maximum output voltage?

References:
1.P.S. bimbhra: Power Electronics, Khanna Publication

2.Ned Mohan: Power Electfonibs, IJohln Wi‘_ley
3.Krein P.T: Elements of Power Electronics, Oxford

'\-\--\-\ '-
N -

Dr Mn’ _r'J L e }
- Miahesh Bundesle
. BE. ME. Ph.D.
s Director
Mm’nma Collage of Engineer
f f Ilf'.,m Institutional Aream
apura, JAalrue



L Sem Juaaana apoust +p

LI OORNIMA

COLLEGE OF ENGINEERING

WL A UDLIND apou -5

D A JUDLIND dpour q

HEIA Judand apou: -

oY) ‘paseain
AISLIAY) J OBT II

ur 0

g I g It I EREE . : : s
; H - [ G b i AAVIINOT TAVH] LE v AaA0d] ¥l
7Y ] d e TR T
ureap ‘o ; @ V Arvi| 9 Up AArDd|
. IS0 o ] ; f it Lt e [l E 'L""‘ P "1""5‘ ATAVA NVWOATVHE| St Uk iAA40d] zzl
q 9aanos > upap —-——T" 3 o R I T 0] AVAY A ISV VEURIZTIAOd] l
12 aseqg ¢ ) : : | : T : 20 L i i | TNIVS TS 01vH| te el Aardod| 0
[102 *a5tq “1oy1ua ¢ 1 £ ] %4 OWER EFFCTRI 1CS STNAS 1o TVl FE VR A W] ,'
P 1£ ! TR ; el i T T AVOVA INTvH] eptAanad] wil
—5 | 0 £ e < T X WG| L |
0 : —N—v——. L ¥ VINHHA INVH] 0EeL A ]-I
pajjed t ‘fq ) ';': . S b I [ T —— E g NHAA HVIATTA 1TV si:r::r”f:))ﬂ ::: |
e 4 = L L L 1 VT TNTVH] KTV
J LU IR R ] NL €O i ug T 1F 6 LY. FL L OO NV LTUREATEDd] vl
. 0 } == ; EU,, i OVH IVAAONTNd | STUPLAEA \é:: )
et [P ] 1] [ ; & S 5 ; il TRF —
s 200 v . X IAIG 7}
€049 z00v T qiive ja cqmparisen of oS power factor improvementitoeiie e I
2 5 b = VINNVIIS INVIISVI ::1-'v|.'r-_|-’|.'_;‘ll :Il]ll
n . v]s . TINVISYA] 1ZIELAATO
£ S0 zh £ | £ ] 8% 5 ¥ [ VLD TV i '::::
i 3 pls AERIDE L 1 . onais woyaal,
10}09)105 CHIOPP reUs [Irductive toad Tequinitizg i bt o
! g1 = 5 T s s 5 VNS LISNALL s"ll
aseq ‘aaa . i a 16 T : oL el 0
d nos i S B 20 f! nd t'h‘? r‘hnpp:?ﬁmwm*u MIEEEEE
i, i i, 1o L] § T
uieip ‘aseq ) Elllﬂ L1 SUOT IS+ OIS rcc.n uwwwmm\fﬁi‘\faﬁ ,
su " d s 9 [0 5 [ FNBIVETS TV ANV
1q 4w - . | )
. He“ ;[:1 conptan :.J‘ .‘]' rrent. %Nuﬂgﬁl‘lﬂf
sl 1 T INIVS LNVIISIN] 601 F1 r).l[ |
wisayy 1o T calcuate the ue Ol TIONIS VIONTNIN] S01pi T 10d] 9 |
0 61y Ll 5 THVINAY VITAN] coetad 34 s6 |
i 1P c L T ¥ VINIVIIS NAAN| 90111 T0d]  ¥6 |
. ke & 7 TVINHVIN (VHTIN] SOLvTA900d] €0 |
I — 3 ol t t ]z [ S VINIVITS WY TTIN] w01 A7 10d] 26 |
I . I 13 141U QUL Ul’tdi, & L AWVITE DTS VHONTUVN] (0Lv1A3712d] 16 |
Bl =i b 9 Y 97 8 T [Y B VN ISTANA| colvlAaA2d] 06 |
-
7 L ¥ s |9 [ T S [ TVAHVOV NVINA INGRIN HmbifH’“i)dj] [T 11
Aeq ¥y ¢ T |6 5 7 6 B G TRIGANNION] LO0FUT1A0d| %%
o 4 ¢ 3 % s ; 9 L VT NVIIOW |
quspmg joa o N « i | ff < [] £ 9 1 B [ AIMVIIS QTWWYTIOW [
— T Ty 8T | S ¥ 5 A z 5 THNOD AIAV AVWINVITOW 5 %
: o ] 0 [ z tE |6 ] __L% 1 | 114k < VNI TN LTITNVIN (&)
—-_—-'f_lm"_’. 2 Ir [ ill 1S |bii }'ihm' Power| Electironigs, Rihanna Publicaton AVAVOIT [1SINVIA ST
I e il A el i [ 6 t| s VINVN SYNVYI iwvl"lvl"lj‘ll |
PO, [ % L 8 [] 3 o |8 [ L .8 1 | Txporelf L 0l INOS TVAIHTIVIN] 060'p1ATADd] 18|
E_M : . 1 nics: Johr Wite VAVNIW ISTUVIN| 6R0W1AT0d] 08 |
L {
.
LI . I'd
Hdag 3.Krein P.T: Elements of Power Electronics, Oxfo

/ _}\) . -L--"___r
Dr<Ma hesh Bundele
B.E., M.E., Ph.D.
Ff‘:::r&ctorE
a C.ollage of Engineer
Lo FEB‘I‘FH |rlong=|1 Aream
ﬂl-JLlfd S




TOORNIMA

GO b BN |

POORNIMA

Department of Electrienl Enginecring
Technienl Quiz
Subject Name & Code: SEE0L £)

oS chanlCav

Name of Faculty:

W e
¢ of Student:

Day & Date:

Roll No:

Q.1 The terminals of a power BJT are called

a. emitter, base, collector b. emitter,

base, drain

¢. source, base, drain d. source, base,
collector

Q.2 For a BJT a=0.98, then § =
a.0.02 b.0.5 c. 4.9 d. 49

@ Q.3 The terminals of a power MOSFET are
called

b. source, gate,
emitter,

a. emitter, base, collector
drain c. source, base, drain d.
gate, drain

Q4 In a thyristor the gate current is
increased, then

a. anode current will increase
b. anode current will decrease
¢. anode current will remain constant

d. anode current may increase or decrease

COLLEGE OF ENGINEERING

Q.5 The number of Jeads in an SCR are
a2 h3 cd4 45

Q.6 "Assertion (A:A TRIAC is a
bidirectional SCR.

Reason (R): A TRIAC is a four layers 3
terminal device and can conduct in both
directions."

a. Both A and R are correct and R is
correct explanation of A

b. Both A and R correct but R is not
correct explanation of A

¢. AiscorrectbutRis wrong

d. Aiswrong but R is correct

Q.7 Which of these triggering methods for
series connected SCRs use LASCR in the gate
circuit?

a. Resistance triggering

b. Simultaneous triggering
c. Sequential triggering

d. Optical triggering

Q.8 A thyristor is reverse biased. A positive
gate pulse is applied. The thyristor

a. will be turned on
b. may or may not turn on
¢. will not turn on

d. will turn on after sometime

2 Y =1 -
- J A —
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Basic design procedures

SWITCH L
Y Y Y Y———
Lmin= '
; L=10L . Ry
7 e R =9
wi () o T N4
in B . =
spec.) ’II?Y_P']): 5 ripple ?

" Calculate D to obtain required output voltage.

«  Select a particular switching frequency (f) and device
— preferably £>20KHz for negligible acoustic noise

— higher fs results in smaller L and C. But results in higher losses.
Reduced efficiency, larger heat sink.

— Possible devices: MOSFET, IGBT and BJT. Low power MOSFET can
reach MHz range.

« Calculate L, ;,. Choose L>>10L, ..

«  Calculate C for ripple factor requirement.
—  Capacitor ratings:
» must withstand peak output voltage

» must carry required RMS current. Note RMS current for
D triangular w/f is 1/3, where I, is the peak capacitor current given
by Ai,/2.
» ECAPs can be used

«  Wire size consideration:
— Normally rated in RMS. But i, is known as peak. RMS value
for i, 1s given as:

- o2
2 AIL‘;z
I Rus = I, + \/g
13
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Examples

- A buck converter is supplied from a S0V battery source. Given
L=400uH, C=100uF, R=20 Ohm, [=20KHz and D=0.4.
Calculate: (a) output voltage (b) maximum and minimum
inductor current, (¢) output voltage ripple.

* A buck converter has an input voltage of 50V and output of
25V. The switching frequency is 10KHz. The power output is
125W. (a) Determine the duty cycle, (b) value of L to limit the
peak inductor current to 6.25A, (c) value of capacitance to limit
the output voltage ripple factor to 0.5%.

«  Design a buck converter such that the output voltage is 28V
when the input is 48V. The load is 8Ohm. Design the converter
such that it will be in continuous current mode. The output
voltage ripple must not be more than 0.5%. Specify the
frequency and the values of each component. Suggest the power
switch also.

14
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Boost (step-up) converter

AY

/|

S \ C § +
R i
CIRCUIT OF BOOST CONVERTER
—5> L
LYY 2
% e
4 CD T ¢ = N
- . V .
CIRCUIT WHEN SWITCH IS CLOSED
L
o P
-V T
+
= R
fo C—) ¥ /“\ L V-

CIRCUIT WHEN SWITCH IS OPENED
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Boost analysis:switch closed

W=
VL = Vd Vd
= L E’iji_ ) CLQSED
dt ——
di, Vg
gy il o =
dt
di’L 2 _A__I_[L_ it é_l_é_ i
i Va
= 8~ A N
dt L
| v, DT
(811 ) gposed I

16
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Switch opened

T A=)

b

C ——
ZRIN )
I
vl
i OPENED
| -
Vo
h """""""" Yy
.................... {f_\il.
I
= IR
[

(1 L o)

B )opened I
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Steady-state operation

(AiL )c/osed 4 (AfL )opened =)

V., DT V, -V )J(1- D)T
d +(d o)( ) =0

» Boost converter produces output voltage that is
greater or equal to the input voltage.

» Alternative explanation:

— when switch is closed, diode is reversed. Thus
output 1s 1solated. The input supplies energy to
inductor. ‘

— When switch is opened, the output stage
receives energy from the input as well as from
the inductor. Hence output is large.

— Output voltage is maintained constant by
virtue of large C.

18
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Average, Maximum, Minimum
Inductor Current

Input power . = Output power

v 2
Vgl =
R
. _.
, v
) i 2
W= 20 i
Vd]LZ = ) .
R (2 DYER

Average inductor current

V.,

)
(L= DR
Maximum = inductor  current _
) : AL BT Sy DT
=l :1L+—g‘—:_ d2.+d
2 e R 2 L

Minimum  inductor cu_rrent :

Ay v, v, DT
:>]mm :IL—____— W 2,

2 iR
19
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L. and C values

For CCM,
/min 2 0
Vg  VgPT o

4 _
(1-D) R 2L

p(l-D) TR
Lmin - 5
7]
D(1-D) R
2/

Ripple factor

o (V
aQ|= (—QJDT - CAV,

R
y, DT V,D
AV, = =
RCf  RCf
AV, D
V= oo il A
v,  RCf

v

VvV

[ (4]

ey

L)

>
1. ‘
]mr'u ’

’.

i A

!
\ |
|

........... —

e G ]
or T
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.

Examples

The boost converter has the following parameters: V=20V,
D=0.6, R=12.50hm, L=65uH, C=200uF, {=40KHz. Determine
(a) output voltage, (b) average, maximum and minimum
inductor current, (c) output voltage ripple.

Design a boost converter to provide an output voltage of 36V
from a 24V source. The load is SOW. The voltage ripple factor
must be less than 0.5%. Specify the duty cycle ratio, switching
frequency, inductor and capacitor size, and power device.

21
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Buck-Boost converter

3
=P

~

.1

CIRCUIT WHEN SWITCH 18 CLOSED

——9 ©— —o
S D
+ L +
¢ AR ah v
" CIRCUIT WHEN SWITCH IS OPENED
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Buck-boost analysis

qwiteh closed
di,
v . [/{] s I
. i
di, Va
= — =
(! [

dig
VL:Vo:L 5
di, Vo
—y
dt L
Aiy B
At (1-D)T

= (Aig )Opened
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Output voltage

Steady state  operation

A iL (closed ) T A il (opened ) = 0

| l'_da DT R l'ou - D)T

L ] =0

Output vol  tage

— \FO = —]LQ!L__D__N
‘\1-D

/

NOTE: Output of a buck-boost converter either be
higher or lower than input.

. — IfD>0.5, output is higher than mput
— If D<0.5, output is lower input

Output voltage is always negative.
Note that output is never directly connected to load.

Energy is stored in inductor when switch is closed
and transferred to load when switch 1s opened.
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Average inductor current

Assuming no power loss inthe converter,
power absorbed by the load must equal

power supplied the by source, 1.€.

PO:PS
0
R _:les

But average source current is related to

average inductor —current as -

]S __-ILD
v’

= 2 =V, I, D
R

Substituti  ng for ¥,

V P V,D

0 0

U
b~
ine
I
1l

v ,RD V4D Q= By

e

- J"’h-\-\ _..:' -1---. ; R

_;J { —
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L and C values

Max and min inductor

VaDT

1 2
R(1-D)"

2L

DT

Al
L
/ leZ = / Ry, ey
2
A
B L _
= /min ' [/, - ) .
For CCM
V(J b Vd DT

i —_—
=

iy
R(1-D)" 2L

(1- D)’ R
:’Lmin - Zf

Output vol ~ tage ripple,

"

}AQ\=(*Z}DT:=CAVO
W

V()DT VOD

vV, = =

AV RC RCf
ﬁV(} _____L_)___
Ty RO

2
R(1-D)

2L

NI - —
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Converters in CCM: Summary

Buck
.V_"z D
Vd
AV, 1-D
v, sLcrt
(1-D)R
Lmin =
27
Boost
Vs 1
Vg 1- D
AV, D
v, RCf
] D(-D) R
min 2f
Buck - Boost
v, D
Va4 1-D
,M/O D
Vo RCf
2
(1-D) R
min 2f

27

AT
Dr. Mahesh Bundele
‘ B.E., M.E., Ph.D.

chmima C "r frE

-tllane of Engineering
I181-8, FUICO Institutional Are
R ﬂﬁhpum. NENTIRT - ’



contl‘01 of DC-DC converter:

ulse width modulation (PWM)

Switch control
signal

vV (desired)

V_ (actual)

} = -

Sawtooth
Waveform Sawtooth
Waveform

P

control |

.............. = 4

control 2
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(1)

any *Ve number 1.2.3._.n pixel of image

f{
G
| value of secret image.
I
P

| value of securing image.
rl\.b

ol yalue of key image.
P

o] value of key image.
i

forming the secret image same operations
:-"'.';1, on other end. Apply this for all pixel
i
":.-'G,

e

tion side:
" peforma

e sender end we take any image which we

" 1o provide security (secret image) and other

< :.ge that use as a securing image through which
" ovide the security in fallowing method. In this
.‘-;;hod we are Sin:}p]e exchangje: the pixel value of
", ecret image into another image. This is done
v efficiently and takes less amount of time.
-om this method we generate a two share of
nage. This share known as a key image. Through
«fich we can reconstructs the original image.

a4, =8 + b] .
b';=a;- b,
a'y=a,-b'y,

pt the value of a'y, and b'y in new image for
foming the key image.These key image is

c ransmitted over a network and received by the
receiver.

ILB Formation side:

When the receiver receives these key image then
“me method are used for reconstructing the
oizinal secret image. At receiver end these method
work efficiently and take less amount of time for
econstructing the original image.

: _B:'r using any these key images we can retrieve

| %cretimage,
a',= a';+b',
by=a' - b',

a = a.}' b|

Fi ,
\-'ar||d out the values of a, andb, which are the pixel
ues of secret image and the securing image.

1. Proposed Algorithms:

1A Deformation Algorithm:

Step]: Choose secret and securing image for
generating key Imace.

Step2: Select "pixels from secret image and

securing images and calculate the key images value
using eq. (1).

Step3: All value stored in key image in pixel
values,

Step4: Apply step 2 and 3™ for each and every
pixel value,

HI.B Formation Algorithm:

Stepl: Select all key images.

Step2: Retrieve the | pixel values of key image
and calculate the original pixel value using same
formula as given by eq (1).

Step3: All value stored in key image in pixel
values.

Step4: Apply step 2™ and 3" for each and every
pixel value.

Step5: Combine the entire pixel secret image
formed.

IV. Experimental Results:

Successfully we have received some experimental
results which are mentioned here:

Fig. (1)is the secret image, Fig. (2)are the securing
images, Fig. (3) and (4) is the key image and Fig
(5) is the retrieved image using and key image by
above algorithms.
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A Secret Sharing Scheme for Image

Brijra) Singh Solanki', Dinesh sharma’. Mayank Sharma'
Department of Electrical Engineering
o Poornima College of Engineering
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T

Seonet sharing @ oveny secnre and  efficient way
through which we transmit a color image from one user
oo mother wser over a network. In this paper we give a
wethod 1o generate @ secret throngh a image. Rased on
weonre image sehemes, an effective and generalized
wheme of color image hiding is proposed by m:-aus'nf
pumerical compuitations, we generate the .\';*('rc.r image
iy wving deformartion(d) and ﬁlmmfr}m({) algorithms, It
has been shown through the experimental result that
the propoved scheme transmits the image secretly and
hen efficiently recovers the same image ar r:.'cer‘vn:r sife.
In this paper we are going (o present a new scheme Sar
ecuring color images by hackers and intruders. It is a
matrix computation scheme which nses a concept of
wecret sharing . This paper proves that praposed scheme
is more cfficient and secure in terms of secret sharing

keywords: Security, Image, Secret Sharing, key
safeguarding.

l. Introduction:

In this computer era security require more
attention there are several techniques used for data
security  like key safeguarding, encryption and
other cryptography techniques. For security
purposes text data converted into image so, there
must be more concerned about security. Since text
can be decoded and recognized by the system using
brute force attack, but an image cannot be easily
decoded and recognized by the any system. Image
recognition is a very difficult task for any system.

Key safeguarding is a basic technique for data and

image security but it can be broken easily by thle
brute force attack and another draw back of this

technique that if key is lost then data cannot be
recovered.

The secret sharing scheme is one of the solutions
for the solid protection of secret information and its
secure presentation. So we use Secret image sharing
technique for generating secret by forming the

This method introduces by the AdiShamir [1] and
he was able to transmit a secure data over the
network form one end to other. Ham and Lin (2]
have given a technique for secret sharing scheme to
solve the sccret regeneration problem by extending
the lifespan of the shadows. Blundo. Santis and
Naor[4] have proposed a Scheme for gray level
images. Thein and Lin[5] have described a
numerical processing based approach to share a
protected image secretly where an image is
permuted into random image and then shared
images are generated using secret sharing. In the
paper of the blakley[3] cryptographic approach
takes lots of time for generating the Share of the
Image at the sender end and also take the lots of
time for reconstructing the original image form the
share at the receiver end. It means that we can say

it consumes lots of time for encoding and decoding
the image.

The fallowing paper and proposed scheme remove
such type of problem. Paper consists following
sections are arranged: The 2™ section proposed
scheme, 3™ section describes the deformation and
formation algorithms, 4" section describes the
experimental results, 5" section describes the
conclusion and 6™ section references.

1L Proposed scheme:

Here in this paper we proposed a new security
scheme for color images which is based on secret
image sharing. Here we have taken an idea from
matrix  calculation for generating the key

image(share of key image) using the secret
colorimage and securing images and reforming the

secret color image using the share of key image.

Suppose we have to secure an image which should
retrieved by share of key images. This is done by
one pixels value of secret image(suppose a; value)
and one pixels value of securing images(suppose b;
value) by equation given below we exchange the
pixel value of secret image and securing image and
new value put in key image.

shares and secret image is reformed by these a=a;+b
shares. We can send data converting it into an
image. This means strong content level security. b =2;-b B
i e—d
= Y\ Lt _—
alj= l‘szr'_;/l L —
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R radiug ol turhine and

| time taken forone complete oseillation of wind

(arhine rator hlade

Air density correlation
e oy pnp st i g Wl o precssisne prcese s s ol wlien
1l 0en awewsnn B i s st el (e st

i Rttt G
R Cias constant

oth temp and  pressure decreases with increasing
clevation. Henee site location is important in air
density Tactor,

Following relation shows air density:

[~ Site elevation in meter

Power coefficient analysis

The coelTicient of power the most important parameter
of power regulation [rom wind. As total power
available in the wind are not converted as the electrical
power, so it s defined as the ratio of total
energy  produced to the energy available in the
wind. It is a non-lincar function whose value is unique
to cach turbine type and wind speed in operation. The
Cp is the fraction of upstream wind power captured by
rotor. It has a maximum value ol 0.59 when the VoV
is 1/3. However the maximum achievable is 0.45 [or
high speed two blade turbine and 0.2-0.4 for slow

speed turbine with more blades. It is the function of

‘P_“.I;_‘,_’_" _als'_'l'Sl{ and pitch angle of the blade is:

Where, ¢1=0.5, ¢2=116/), ¢3=04, c4=0, ¢5=5. c6=21/) where
the values of the coefficients C| 1o C6 and x depend on turbine
type. where F is defined as the angle between the plane of
rotation and the blade cross section chord. For particular turbine
types e 1=0.5, c2=116/., ¢3=0 4, c4=0), c5=5, c6=21/).

The following empirical relation has been suggested
for cocefficient of power by Anderson and Bose.

PHAR )= 1200 = 00220 = 50971 00t
Whete Bv=the ik gl il 7 1 il o spaaced i ol b b

! -y
e L

itics ¢ oently =5
ige ol the velocitics al th
{4 . £
{turbine.

C

1v. I’ERI?()RMANCE CHARA
WIND GENRATION o
Ihe output power or lqr(!}u,- :.:uc!
determined by Hcvcm! [actor -hbjadc
Solidity, Rotor blade tilt, Rol?l e tor i e
and shape ol turbine, Arca of tul 5 A o

ind spee ith it also mainly d¢ ;
and o Wind speed. it It ';ll,fhich vary with wind

the ove
rotar blades 0

TERISTIC OF

the wind turbine :js
1 as turbine speed.
pitch angle, Siz¢

. Torgue and thrust. B
pPower, Torque @ ; . -ough non
ipeed ' Usually convenient 1O ‘LXP"CSS throug SRR
o eristic performance curve b

' of how

dimensional charact
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v The effect of solidity on performance

Solidity dcfined as the total blade area by the area
swept by the rotor. Solidity changes with blade chord
as well as change in no of blade. The main effect with
change of blade and solidity are as: (Fig:-8)

i The Co -7 curve
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when the rotor is connected to a gearbox and
a generator.
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