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Seventh Semester B.E. Degree Examination, July/August 2022
Power Electronics

Max- Marks: 80

llote: Answer ony FJVE.full questions, choosittg ONE Jitll question Jrom euclt module.

Module-l
I a. Explain l'ive dil'f.erent types of'power electronics converter circuits lvith thcir inpr-rt and

output wave fbrms. (I0llarks)
b. A UJ'l'switch has p in thc range of 8 to 40, calculatc (i)'l'he valuc of lt13 that will rcsult irr

saturation with an overdrive lhctor ol'5 (ii) 'l'he lbrced beta p1'and the powcr loss in thc

transistor. Vc,. = 200 V. Vnn = l0V, Vn"r.ari: 1.5 V, Vcc(sar): I V, I{r' = 19 tr. (06,\'Iarks)

it_

b

0R.
lJxplain any fivc power eler:tronics dcvices lvith VI characteristics and tlreir symbols.

(10 NIarks)
An IGBT switch has tor : 3 ;rsec, t1-ir:1: : I .2 prsec , duty cvcle D : 0.7 ,

V(.r,(sar) :2 Y, l'. = I kllz. Determine

(i) Average load curre nt.
(ii) Conduction pcl'uver loss.

(iii) Switching power loss during tLrrn on and tr"rrn off. (06 Marks)

Module-2
With two transrstor analogy, explain the worlcing of a'l'hyristor and obtain thc cquation for

A SCIR circLrit operates liom 300 V DC surpply has series inductance of'4 prll. A rcsistancc

of'4 Q ancl capacitance of 0.2 prF is connected across the SCR. Calculate thc safc t nnA
dr

t ratings of SCR

OR
With necessary circuit diagram and lvavefbrms explain thc resonant pulsc commutation.

(08 l'larks)
l'he resonant pulse corlmutal.ron circuit has a capacitance ol'C:30 prF and L 4prll.'l'hc
inrtial capacitor voltagc is V,, = 200 V. Detcrminc thc circuit tr"rrn-ofF timc lor thc load

cllrrent I ,, : 250 A. (otl \'Iarks)

Module-3
With neat circLrit diagrarns and suitable wavefbrrns explairr the working of a singlc phasc

dual converter. (06 )ilarks)
Derive an expression fbr RMS output voltage of a single phasc flll controllcr having
inductive load fbr discontinuous load current. Draw the relevant rvave forms (06 lIarks)

anode current.
Distinguish between holding cllrrent and Iatching current of a 

'f hyristor.

I ol'2

(0tt ]'Iarks)
(02 lilarks)

(06 Marks)

A single phase lull wave ACVC has a resistive load olR: l0 Q and thc input vcrltagc is

Vr=200Vrms/6AHz 'l'hefiringanglesol''l'r and 'l':areo.r=o.=: Dctcnninc(i) II.MS

outpLrt voltage V0 (ii) lnput PI: (iii) '[-lre avcragc current of thyristors I,,. (ir,) 'l'hc rnts

current ot' thc thyristor. (04 Marks)
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OR
zl. With the help of neat circuit diagram and wave fbrms explain the opcration o1'singlc lrhasc

Iirll wave bidircctional controller using diode bridge and single SCI{ with I{ load. [)crivc thc

cqr-ration fbr Ve(RMS). (l0 r\larks)

b. Obtain an cxprcssion fbr RMS value of load voltage in on-ofTA.C. voltagc controllct'. Iior a

230 V/50 Hz ON-OFF controller ON tirne is 10 cycles and off tirnc is 4 cyclcs. Caicr,rlatc

Vurnvsi olltput voltagc. (06 Marks)

b.

Module-4
Explain the working ol'step-dorvn choppers with necessary circLrit diagrarll aud rvavcfbrtns.

Derive the eciuation lilr V1;1,,.y and V11ppa5 (06 llarks)

Cive the classif ication ol'choppcr. lixplain brictly each one of them. (10 ]larks)

OR
With the help ol'circuit diagranr and rvaveforms, explain the ttperatiorr of stcp-up choppcr.

(06 NIarks)

With a neat circuit diagrar-n and rvave forms explain the rvorkirrg principle of Iluck rcgLtlator.

Derive the expression fbr peak to peak ripple voltage ot'the capacitor, prcsont across thc

load (10 llarks)

a.

Module-5
With cu'cLrit diagram ancl wavelirrms explain the rvorking o{- a

inverter r,i,ith Rl- load.

With neat circuit diagrarn, cxplain tlre variable DC link invertcr.

single phasc full bridgc
(l0 l'larks)
(06 )Iarks)b

l0 ri.

b

C.

OR
Wtth neat circuit diagram, explain thc u,orking of a transistorizcd current soLlrcc itrvcrtcr.

(06 \'larks)

Explain thc working ol'a solicl state relay with suitable diagrarrt. (06.\larks)

C--onsidering a single phasc bridge invcrtcr, i{'the DC voltage is 200 V and thc rcqttircd IfMS
lundamcntal output voltage is 90 V, detcrmine thc dclay angle p. (0,1 ;\larks)
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