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Scventh Semester B.E. l)egree Examination, JulyiAugust 2022
Power Electronics

'l'ir-r-rc: 3 hrs. Max. Marks: 100

Notc: ,4nswer any FIVE.full questiorrs, selecting atleast TWO questiotrs Ji'orrr each part,
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PART _ A
Mention any four propcfties of a super power devicc should posscs. (02 Marks)

Irrrplain any {bur dif l'erent types ol'power converter circirit with the hellt of'circuit diagram.
input and oulput u,avelorms Also mention one application o1'each type. (10 N{arks)

With thc circuit diagranr, input ancl output waveforms, explain the control characteristics of
SL-tl and IGBl- (0tt NIarks)

ii. What is thc necessity of Base f)rivc Control in a power transistor? Explain 1;roportional basc

control. (06 Nlarks)

b. Drar,v the equivalent nrodel o1'llJT' and explain the switching charactcristics of powcr
transistor. (0ti [Iarks)
A transistor srvitch of Fig Q2(c) has p in the rang o1'8 to 40. Calculate :

i) the value ol'Rs that results in saturation, rvith an overdrive lactorol'5
ii) the lbrced 0i and

iii) the power loss in the transistor.

Vcc:2oov

Fig Q2(c) (06 Marks)

a. Explain the two transistor nrodel ol'SCR and derive the formula (10 Marks)
b. I,rxplain the dynamic charactcristics o1'SCR during tr.rrn off r.vith suitable wavcforms.

(06 IIarks)
c. [)csign tlre snr"rbbcr circr:it clerncnts R. and C. connected across the SCI{. givcn that

clv (rnax) rli ( nrirs ):-- '= ltiv/Lrs antl :-' '=45Alprs. An indr:ctor L = 0.111 ancl a rcsistancc It<<I{,cit dt
are in series with the SCR with a 300V, DC applied to the circr"rit. (0,1lVlarks)

a. With a circuit diagranr and u'avclorm, explain the working o1'a single lthasc scnricontrollcd
Rectifler. Dcrive an expression Ibr thc average voltage across the R-[- loucl. (10 \'larks)
A single phase full converter is operated liorn a 120V, 60llz supply. The load currcnt with

an average o{'1,, is continuous rvith negligible ripple clrrrent. 11'the delay angle is u -1.
J

calculate : i) IJarmonic llictor ii.1 l)isplacement factor iii) Power factor. (06 )Iarks)
What arc the advantagcs ol'l-(l dualconvefir'r opcration with circulating culrcnt? (04 Marks)
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PAIIT - B

a. l'.xplain or compare natllral and forced cot-lrtllutation. (0'l }larks)

b. With the help of circuit diagrarn and wavcfornts explain the operation ol'scll'comtl-rtttatiorr.
(10 )larks)

c. An AC voltage controller in Fig Q5(c), has a resistive load of R =- 10O ancl thc root rllcall-

sqllare input voltage is V.: 120V, 60Hz..1hc thyristor switch is ON lbr n ' 25 cyclcs ancl is

OitF lor m:75 cycles. Deternrine. i) -l'hc nls oulput voltage V0 ii) input pou'cr factor (l'}l;)

anci rii) The average and rms current of thyristors.

b

Irig Q5(c) (06 )larks)

With the help of circuit cliagram, explain the operation of single phase AC rcgLrlatot' ttsit.ts

ON-OIrF control. Dcrive tlre expression lor rtns value o1'load voltagc. (0tt IIarl<s)

lrxplain the operation of single phase bi-dircctional AC voltage controllcr lbr irrclLrctir,'c loac]

with the help ol'circuit diagram and wave(ortlls. (0tl llarlis)

Distinguish between ON-OFF controlancl lrhasc control o{'AC voltage controllcr. (0'1 }larks)

a. With neat circuit diagrarn, cxplain the principle of opcratior-rof stcp Ltp choppcr. (06 ]larks)

b. Give the classillcation o1' choppers. Irxplain class lr-chopper rvrth circttit and qrtadralrt

diagrarn. (0tl )larlis)

c. In the chopper circuit shown in frig Q7(c). thc average output voltage is t09V. Thc voltagc

drolt across chopper srvitch when it is ON is V.:2V. I'he load resistor R =- l0(). | 1.5KIIz

anrl duty cycle ratio 5 : 5oo/o. Calculatc the i) DC input voltagc to thc choppcr

ii) R.MS output voltage.

R: lOQ
f : I .5KIIz
Vr: 2V
5 : 50%,

lrig Q7(c) (06 \lrrks)

h

C

With necessary sketches, explatri the single phase transistorized current sollrcc invcrtcr.
(10 vlarks)

Ilxplain the performance parameters of invcrters. (06 )larks)
Compare voltage source inverters and culrcnt source itrvertcrs. (04 llarks)
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