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* Module-l

. a. List the classification of power-m'&pTer$ Explain in brief vdtth"relevant ciicuit diagram and

waveforms , *mo.b " """i (08 Marks)

b. Compare power BJTs with poffi tttOSFETs. (08 Marks)

&i:,, ';t'H ,-**
--* " oR .:l*.'
4S&2 a. With the help of a ne&mock diagrarn, explain tfiHJtrnctional elements of power electronics

system. i"-l*.r.:" (06 Marks)
i$system. ,"

b. Sketch and expl*{qs&itching behavior ofpg1.&r MOSFET.
c. A bipolar t+pgisft& is operated as a ch@,fff-:r switch at a f

voltaee o.&cltebper is V" = 220Y and thd load current ir

b. Sketch and explffqqffiitching behavior ot'ppr-.&r MOSFE'I. (06 Marks)
c. A bipolar tr-Anqjs&& is operated as a ch@,fip'dr switch at a frequency of f, = 10kHz. The DC

voltage q gli:opper is V, = 220Y and thd load current is Is = 100A. VcBGuo = 0V. The

switchffitffids are to = 0; t, = 3tgrarid t1= l.2ps. Determine the values of i) L. ii) C,
iii) R#\Wffire L. is series snubffiment and C' and*'#bshunt snubber to limit di/dt and

dv/dt ffiectively. tuffi .,4'"u"- (04 Marks)

With,a"ffi sketch, explain
Calctrffi the conductioffi

\r[\
-on and turn-&{Fiaracteristics of SCR. (06 Marks)

Calcfulffh' the conductio#b{HrW of SCR un! neuk SCR current that flows in the circuit
employing series resoqturlqimmutation (S$&pommutation or class A commutation). If the

*fup$ voltage is 3Q0V*6fl lp[ L = srgfttR; = 100O. Assume the circuit initially relaxed.
i.1=.

(06 Marks)d ,+.i* Y .*b" rP.

eff'Differentiate be$ffinrnatural and forced commutation. (04 Marks)
ru&* *

switchi

Uv/\rl lsDPsvlrvsrJ. *r*s 
_j3fu ,: \ut rvr4r^!,

**ekrq- s.s" "r.
Module-2'';''' "3 a. With a neat sketch depoffiihe two transistodhodel of thyristor"ahd obtain expression for

anode current. W " Nq$ - .# (08 Marks)\",b. Design UJT trigggrir$ circuit for SCR.qiffiiryed -Vss : 20v,SpilffiF 0.6, Ip = 10pA, Yy : 2Y,
Iy : |Q6rq. Thry*lmquency of oscillatiuu'{s 100H2. The Tri$gering pulse width should be

5Opsec. {,;r+ * *n-'',. & *'"" (08 Marks)

Jv

qalt:t::::i::i

. ."''; ',.^""Module-3
5 a. With the{h{}p=of a neat circuit.€iagram describe the operation of a single phase fully

controlled r$ctifier with R;! ltiad. Sketch the associated waveforms. Derive expression for
average output voltage.-'S$ (08 Marks)

b. An AC voltage controllSffihas a resistive load of R = 10C) and rms input voltage V, : 120Y,
50h2. The thyristor s;vit6h is on for n = 25 cycles and is off for m = 75 cycles. Determine:

i) The RMS outnkvoltage ii) The output power factor iii) The average and rms current

of thyristors. Dd$ffi an expression of the rms oulput voltage and average and rms thyristor
current. t*";,i: (08 Marks)

trttttttrl:

Seventh Semester B.E. Degree Examirytffid, Jan./Feb, 2023
i*:rf

Power ElectrpnidsPower Electronids*..
:&r J'

Time: 3 hrs. ; ry u$u*. Marks: 80
t.+e'-* 'q h

Note: Answer any FIVE full questions, c$fugfftg ONE full questionfuitt each module.
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OR
6a. A single phase semiconverter is operated from 120V

determine: i) Firing angle ii) rms and average

thyristor current.

output voltage.

A single phase semiconverter is operated from 120V, 5W1 iupply. The load resistance is

10ft. If the average output voltage is25% of the maxiffiryffiossible average output voltage,

determine: i) Firing angle ii) rms and averag:j%ph current iii) rms and average

d.
rz supply.

15EC73

(08 Marks)

(08 Marks)

b.
tnynstor cruTent. fu #

With the help of suitable circuit diagram anfuelEffirWith the help of suitable circuit diagram anfuilEffint waveforms, explain the operation of
bidirectional AC voltage controller using pfudB1+'eontrol. Also derive qn expression for rmse qn expression for rms

es+r*xfu (08 Marks)

7a.
b.

With a neat circuit diagrarn,
For the stepdown chopper havi

.{.

qi.*:{:_*

oR." '".+a ';r'i# - ^-+t-

8 a. Input to the stqp,:,Xrgdropper is 200V. The*o.ref$ut required is 600V. If the conducting time of
L1^--:-L^-:^ 

^/ln..-i:{L ^^*-,.+^ l' *..:.
_ :#.

thyristor is Q0p$ft compute ery
.\ 

^i * \n 'tf'i) Chdhehfrequency-,t --:-rm:";r- -1--"-J d'ii) m&eFiltse wi&h is halved feftpdnstant frequency operations find new output voltage./ d{E -=+#A ^ - &

b. wt &&bfcircuit diagram rroftffi,*, waveforms .njffi;"ss D chopp., or".u,lo#"u"
9'' -1 qA 

^7 
rr---t--\.*-ffi &". (06Marks)

c. A buck regulator has an inqudvoftage of V. =J##;$trhe required6ffiage output voltage is

V. = 5V at R = 500{JW the peak to peMtiutput ripple volffi is limited to 0.8A,

determine: i) The ffi' cycle 'K' i+dBhe filter inductance 'L' and the filter
.g' '\ /n.d l\rrorLc\capacitance 'C'. ,, # '.t "-"-e- (04 Marks)

.dlr! .. m *..

,,-ffi='" ffiti"-t
g a. With a neat dfrIbfrit diagram and ffia'nt waveforms ex$taln the operation of a full bridge

inverter lyith4"R' load. Derive.eqpifl'rbrsion for rmsqg@ut voltage. (08 Marks)

b. With ^@t circuit diagra.qsa'rtp relevant wave. Wrrs explain single-phase thyristor AC
switffi.hx are the difl@)Wbetween O9 *g De switches? (08 Marks)

.,, .,,' {=:== o.p}+"
10 tt a neat circrllt,fiardain, explain the @Ation of a CSI (Cunent Source tnvefre[Ju 

Marks)

b.=' A single phase'TU,ffi U.iage invelfu; has a resistive load of 20. The dc supply is 24Y
calculite: i)ff output rottuqa,.fi.ffidamental frequency ii) Output power 

-iii; 
Ar.rage

and peak Joad current. ' .: . (04 Marks)
. :'i"c. Draw the schematic of aphooovoltaic relay and briefly explain its operation. Mention its

advantages and over eleq*@echanical relays. (06 Marks)

""'qri ****,1.

: .:::rf! '

&

i-p.*tio, of buck-booq r6guhtor. (08 Marks)

ive load derive the pxFTfssion for the following:
d ::+::" ':
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