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('oLrrsc l.iLlc Powerlllectronics

('ourse C'ocle lli602

l Lrll nrarl<s -100

l'lrss Marl.s -30

linrc-,l hours

(rr) \\rha1 arc thc clil'ltrcnt 1y,1tcs ol'po\\cr clioclcsl Iluu thc rc\ crsc

cIassillcatitrr ill'porr e r- ci ioc]cs'.)

(b) I)r'au Llrc liit'ualc] bilLsccl salc oltct'atirrg arcit l-urd rcvcrsc biascd

B.r-t.

(c) (lire a comparisor.r of po\\,er B.l't and power MOSF'F.'f.

1cl) trrplain the uorkir.rg o1-an IGRT.

rcco\ cr\ linrc is signtfic:rnt in

l,i -i

sat'c opcrating area o1- a pouer

4

5

6

current. latching cllrrent

5

t0

5

) 141 [)r'ar.r,thc l-V characterislics of an SCR and clef-ine the ternts- holdilg

luncl fbrw'rrrc1 break over voltage.

th) [ sing tl,io tt'ansistot'analosr crplain thc turn ol'['proccss ol'a (i I'O

(e i \\'hirt is NI('.1''l Ilorr an M('l'can bc tr-rrncci on ancl o1'1-.)

-l tli) \\ htrt is a phasc controllccl rcctillcr'.) lrxpJain thc r,,orkin-g. ril- a hall'r,rarc phrrsc controlletl

lcclillcr r.rith lll.-loacl. I 0

(b) rr singlc phasc 230V. 1l(W hcatcr is corurcctcd across 1-plrase.230V 50IIz porlcr sLrpplr

thlough an SCI{. For liring ar-rgle delays of 45" and 90". calculate the power absorbed in the

hcatitrg clcntcr-rt. +

(c) .A clc baltcn is chitrsccl throLrgh tt I'csislor R as shourr irr lig.l. Dcrivc an cxl)rcssion tirl thc

il\crarrc Yalttc of'cl-rarging cLrrrc]'ll in tcrnrs ot-V,,,. Ir. R ctc. on the assr"Lmption that the S('ti is
llt'ccl continuot-tsl1'. lror nrr AC' sourcc v'oltage ol 230\l 50Hz flnd thc valuc of ir\ cra!.c

char.ginu culrcnl lbr' R tl0 ancl I I.a0V. I .l (r

l:'ig. I



I (a) \\/hat is a chtippcr''l l:xplain thc control stmtceics ot'a choppcr.

(b) lfor a 1\/lle A choppcl clc sourcc volLagc is 210V. loercl rcsistance is 10O \bltagc dr.pp

thc ciropper is 2v vr,hcn it is on. Iior a clr-rty cycle of 0.4 calculate -

(i) avera_qc and rrns valLres of or_rtput voltage

( i i I choppcr cflicicnc,r,

(c ) \ stcp up clloppcr hits inpLrt r'oltagc o{' l20V and outpLrl r ottagc ot' 6(rOV. I1'

cotldttclirtg tirtrc o['thyristor choppcr is 1()0pS. contputc tlrc pLrlsc uiclr]t ot'the oLltpuL

Itl cltsc;lltlsc r,riclth is halrccl lirr constanI fictlrrcncr opcnrtion. lrncl thc ncw oLltf]sl

6

-i. (a) What is atl illt,'crtcr'7 Give the sleacll' sterte analvsis ol a r,oltagc solrrce sipgle phasc hriclire

itlr,'crter atlcl dt'arv its oulput uavefitmls lor R. RI-. Rl-C ovcr dantpccl 1;c1 11.('- [i,clr,.r

clanrpcd loacl. .l r 6 r-+ I :.

(b) f.xplain the w,orkir.rg of a rnoclifled McMr-rrray half bridge inverter. tt

I
iIC TO SS

6 (a)What is :r c.r,clocon\ L-rtcr? f:rplain thc w,orkirrg o,[' sinqlc phasc to

c l c l oco rt r, c r'( c t

([r) \l'hal is SN1['S.'I rn]irin iut-\ ()nc coitllgrLL'lLion ol'SMl)S.

singlc phasc stcp Lrlr

10

10

(a) Whal is LII']S'l lrxplnin various t1,pcs o1'L l,g.

(h) Writc short nolcs on (anv tr,i,o) -

(i)st't'

(ii) SCR prolection circr-rits

(iii) DC nrotor contlol

5x2,

10

l0


