Roll No: -

(Sem - 1V) Diploma Exam 2024 (Even)

[Time: 3 Hours] (Basic Electrical Engg.) (Theory)

Q.1

b)

d)

Power Electronics (2020401)

All questions are compulsory. (et vz sif@Ee 1)

[Full. Marks: 70]

Marks are mentioned on the right side of each question. (/% @+t war & a1 o ik & 1)

Group (A) (77 -v)

Answer all questions as directed. (2x10=20)
(Frormaam wsft waft o 3w )

The V-1 characteristics of a power transistor show the relationship between the -----
--- and the --------- .
(base current, collector current / base- emitter voltage, collector-emitter voltage)

arer Zifsreet st V-1 fargrard -- 3R % sff=r deier guiid 2
(S T, TRt 9T/ JH-TfHe Ao, holdel-UHet deesT)

The two main categories of SCR turn-off methods are commutation and
commutation.

(Series resonant, Shunt resonant, natural, forced)

THHIHAR -7 faferdt i 3t g Sfvrt FRIM R FRIIM ¢

(e 3T9ATE, Y 3TTATE, JTH(dsh, TeTqedh)
< D D < =N

The angle determines the point at which the SCR is turned on, and the
angle determines the duration for which the SCR conducts.
(Firing, Triggering, conduction)
=107 34 foig s frerift swear @ for it SCR =1t @ 2, i 0T 3G IER H
fertfed sar & e foe SCR w=fera g 21
(wratar, fefar, d=mem)

In a single-phase fully controlled half-wave converter with an RL load and a DC

source, the presence of a diode can improve performance by allowing
current to flow.

( Zener, Varactor, Freewheeling / load, , input, reverse)

R-L e 3fi Sft |ia & @ wehal- et goia: freifoa std-at sadt |, TrTe T uftufa
R T SaTfed A T STTART I VT T GER F et 2

(SR, 9@, il / e, 3992, )

A single-phase semi-converter with an RL load and a DC source requires proper

selection of the angle to minimize in the output waveform.

( Conduction, Firing, Triggering / ripple, harmonic distortion, noise )

R-L e it <t €1 arel Thal- el STH-Faet i SIS T &9 H 1 FHH FA g
07 % 3o = A ATaTIHar B 2

(=me, wratar, fofar / q@r (fooer), smites oo, sEifed )
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9)

h)

i)

In a constant frequency system for chopper control, the switching frequency is kept
while the duty cycle is varied to control the

(variable, constant / output voltage, input voltage)

<o ferr 3 for ek fiae st womeft #, feafe smaf =t T SITAT 8 Safeh I =I5
a1 FRIf #  fTT stent-orerT fomm st 81 (=, feor/armsee diees, $e dieed)

Choose the correct statement/statements.

1)A dual converter can operate in both rectification and inversion modes, allowing
for bidirectional power flow.

if) In a Class B chopper, the current flows only when the load voltage is positive.
Tt e [l T

(1 )ush <rett et by 37t s ST Hig H o o HehaT 7, fored fxfaemenss forsteft yare &
FFgHfd foreret 21

(i) wme B =o #, amr quft yarfed 2iar & ST die dieesT §ehRicHe aidT 2l

Match the chopper classification with their characteristics:

ST FfTeRoT o IehT formIwarstt & e i
Column I (Chopper Class) | Column Il (Characteristic) fasrar
YL FATE
(i)Class A a) Both source and load current can be positive
(if)Class B b) Load current is always negative
(iii)Class C ¢) Combination of Class A and Class B choppers
(iv)Class D d) Operates in the first and fourth quadrants
wer | (= Fwm) wewr | (foreran)
(i)zma A a) |1 R I 9RT T HHRIHS & Tohd &
(ii) == B b) die T EH FHRIHF BT 2
(iii)Fema C C) T T 3TN FATE St SR BT TS
(iv) #=m@ D d) weat afiv = =qufer & gefor g @

Match the types of converters with their load characteristics:
FHIY oh TR hl 3! &g faeiwareti & aryr fiyemd:

Column I (Converter Type) Column 11 (Load Characteristics )
(i)Single-phase fully controlled converter | a) Suitable for both R and RL loads
(i1)Single-phase full-wave bridge b) Provides continuous current for
converter RL loads
c) Suitable for R loads with reduced
(iii)Single-phase semi-converter harmonics
d) Suitable for high-power
(iv)Three-phase full converter applications
ey | (et gwR) w1 (e fosivard)
(1) what- war qot feifa saet a) R 3t R-L @re M & fog s
(i) wwa- e of aor s wad b) RL @ % forw fiaw o we st 2
(iii)ushet- shetr STd-FHeaoT C) #u gmifad & &g R e % fog 3wy
(iv) <=t gof shard d) S==-wifth s % foe ST
Page 2 of 4

4 2
4 3
3 3

(2020401)



)

Q.2

Q.3

Q.4

Q5

Q.6

Q.7

A step-up chopper increases the voltage to a higher level, while a step-

down chopper reduces the voltage to a lower level.

(input, output / output,input)

T TI-3T TR S T Iod TR dF FETdT 8, Salieh Ueh LU-SIS AR e
I freret Tt o  HLT R

(3792, ATSYL / HARTYE , TIR)

Group (B) (3 -#)

Answer all five questions. (@t o= =i & 3w 2|) 4x5=20
Explain the basic construction of a Power Transistor
TR ZIEeT o [ ETT sh1 ST |
OR (sreram)
Explain the construction and working of GTO.
Sf.21. 370, % T U HrITet i e |

List the types of protection circuits used for SCRs

TEHTSR o oTC START foFT ST STl et el o Sehmi sht gl ST
OR (ateram)

Explain the basic concept of gate triggering for an SCR

TEHTSR o o e fofar st 7e staramon i same i

Differentiate between natural and forced commutation in SCR turn-off methods
THHISR -1 foferl # Trehfen 37t sIeiqeish SRR o sffe i T8 ]
OR (sreram)
Discuss the purpose of a snubber circuit in SCR protection
THHIHATT GLET H T Afehe o I8 1 I i |

Explain the working principle of a single-phase fully controlled half-wave converter
with an R-L load
R-Lere = @rer uahat- e quia: Wb s1d-ai et % w1l Rrgia st s &
OR (steram)
Define firing angle and conduction angle in the context of phase control.
T (1 ) fearor o daf & wrafar T 3 =T o s afearfid )

Differentiate between a half-bridge and a full-bridge inverter
BTH-51T ST -5 37T o ol SR T7E i
OR (ateram)
Describe the input-output waveforms of a three-phase 180-degree mode VSI
Breran 180-feft wre VSI % $qe-3Teede a 9i &1 aui il

Group (C) (37 - #)
Answer all five questions. (wsft ufer weit & 3w 2 |) 6x5=30

Compare the V-I characteristics of Power Transistors, FETs, MOSFETSs, and IGBTs
.Explain how these characteristics affect their respective applications

urer zitweex, FETs, MOSFETS, st IGBTSs &t V-1 forwarett i qemt sl ¥ forivard 37e weiferd
SFTSRINTE Sh1 F8 STTer et €, SEehT samear i |
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Q8

Q.9

Q.10

Q.11

OR (sream)
Explain the two-transistor analogy of an SCR in detail. It helps to understand the
working of SCR, discuss it
TSR ST E1-gifoEet THETar s faedt @ saredn | 7% uE, H).3N, il wEyuel i gHge # Hee i 2,
Tahl foa=mT L |

Analyze the importance of proper mounting and cooling for SCRs. Inadequate
cooling can affect the performance and rating of SCRs, discuss it.
THHIT % o 3fed A sii feht % aeca it fasgwer Y oty sfider TeEieTR % wewi o e i

guTferd X TeRaT ©, SEehT foe=mT & |

OR (31eram)
Compare the different SCR turn-on methods. Discuss the advantages and
disadvantages of each method
forfir=r waeterr -3 forfert ot qor sl sedsh fafer o ) 3T =i st e 4

Explain the working principle of a single-phase semi converter with an RL load and
a DC source. Provide detailed input-output waveforms and equations for DC output
RL e 3R Sl @i o 1o Thel- el 378 Fae o i [Hgid shi samean il St 37seye o fog foreqa
§IYL-3TICYE TR TR HHIHIT T il

OR (sreram)
Discuss the selection criteria for a suitable turn-on and turn-off circuit for a
Thyristor in a power electronics application. Provide examples to illustrate your
points
forell U TR Seiarg o TSR 3 TSIt % fTQ SUTh 2H-31 TR ZH-31 @fdhe o =37 WIS T 9
| ST ST BT THY H o T 3TeX0T TaTH il

Discuss the principles behind constant frequency and variable frequency control
techniques in chopper systems. Compare their advantages and limitations
<o yonfordt # frer sttt i aftedia st e qeient & e o fagidl s avia i 39k o 3t
T3t st e

OR (sreram)
With circuit diagram, explain step up chopper. Duduce the expression of average
output voltage.
i STN@ o WY T 39 =TI hT AT FHi| A YL AleeS hl SATATH e

Explain the principle of operation of a cycloconverter with their input-output
waveforms, applications and limitations in power electronics

TR S H $IYS-HTILIE T, ATTAN T HTHISAT o | MIgFATHSIL o HaTe o G hl e
A

OR (ateram)
Explain the operation of a series inverter, including its basic circuit configuration

and applications. Series inverter differs from other types of inverters, discuss it
2f} $IET o HATe i $Heh 7o T fomame ST ST afed st i vl S8t 377 TR o el §

i1 2, 3Eeht faa=mT 64
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