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INSTRUCTIONS TO CA}{DIDATES

(l) All qucstions carry marks as irdicated'

(2) Due credit will be givel to Deatne$ and adequate dimcnsions'

(3) Aslume suitable data whcrlver Decassa[y'

(4) Iuusbale yout aflt\ qt whcrwer necessary with thc hclp of neet sketches'

(5) Use p€D of Blue/Blacl ioUrefill only for writing the answer book'

I (r)

o)

Explail in detail fou qua&alt opcration of a D C' Molor drive' 1

A 200 yol! 875 ryrq 150 Amp seFrdcly exsited D'C' Motor has al Almatut€ rcsistance

of 0.06 O. It is fed ftom s singl€ phase frrlly controllcd rcctiflrer with an A'C source

volt,ge of220 voltt 50 llz. Assualing coDriuuous coDductiofl' calculste the frring angle

for ntcd motor rorque at 750 rPm. 7

)

OR

(a) Draw and explain lhe power circuit of somiconvertor feeding E sepsmtely excited D'C'

Motor. ExPlain urith typical voltagc and currenl waveforms T

(b) A scpsratcly excitcd D'C. M9t h'" the following ratings and constants :

2.625 HP,I2O volt, l3l3 rPm, R. = 0'S O' & = 100 A' K, = 0'764 Vs/rad'

L. = 0.OOl l.l.Lt= 2.2H. Thc D.C. sup,ply voltage is variabtc &om 0 to t20 volt both
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'raE thc field and armatule indcpendently, Draw the rorquc-spced charactcristics of the
D.C. Motor if the armalurr and ficld cunEtrls ar€ rot allowed to exceed their rated
value. The mted flux is obtained when the field voltnge is 120 volt. Assume that th€
6cld volrage can be safely tsken to a mlntlnum of 12 volt only. 7

(a) Describc the steady stric??.!&rm6nce of choppcr{onkolled D.C. Motor rtrive with
average valucs by ncglcoiirmonicr. 6

O) A s€parately excited D.C. MoOr h controlled by a choppcr whose input D.C. voltage
i8 l8O volt. This motor ir conlidatd for low speed applicarioos rcquiing less than 27"
pulsstiDg torque at 300 rpm.

(i) EvEluate its suihbility for thet application.

(ii) If it is found unsuibu€, whrt h the chopping Eequency that will bring th€ pulsaring
torqu€ to the Bpeeificstioa.

(iii) Altemativcly a sedes h&nlor in rh€ amlatutp catr bG intsoduced ro meet th€
specification. Deteroine the valuc of fiai hductor. The motor sld chopper data
rre as follows :

3 }IP, 120 volt, 1500 rpn, q = O.S A, L. = O.OO3 H, K" = O.7A \ktlirtlr:c,
F" = 500 Hz. 7

OR
(a) With oeat sketches and wavcfonhs, cxplrln the opcr8tion of foul quadnnt choppercircuit. 6

(b) The speed of srpsratlly cxcited D,C. Motor is cotrtoll€d by & chopp€t The supply. voltage is 120 volt. Aftlalure clruit tesistincc is 0.5 e, arnrature circuit inductancc i!
20 mH and motor colxttant is O.OS v/rprD. The motor &ivcs a constatrt load torque
requiring an averagc curteDt of2o Ahp. Alrum€ motor cuhs,t is coltinuou5 ; ca.lculate :

(i) The rrngc of lpeed coruol
(ii) Thc rangc of duty c)rcte. 7

(a) Explain slipcncrgr rccov€ry lchemc for ThrlG phruc lnduction Motor f,hive, 6

@) Compore Scherbiur aad Kraruer drivc syltcm. Show thol the scherbius drivc can opemte
ia the sub-synchronous aod super syDchronous range of opcraion. ,t

OR

4

5
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6.

7

t.

(!) ExphiD drtor voltrgc cot rol mcthod ofcontolling lhc qpccd ofThtlc Ptrsc Indrtion

Motor drlv€.

(b) Devclop a flowchut for rhe conpuution of tiggcrint argle vcr*r conduction 8n8le

-' ;t fir",t- of Poww frtot rrgte' 7

SECTIOI{_B

(a) Dn* rd dcsibc sPcc.l'toquc cbrd(|tistics of vEi'bb voltrgc aod variable frcqwncy

lndrEtion Motor.

O) Ditc{ls wilh mt skctcb thc implcmenftioo of vott/Hz stdcry for closcd tmp lnduaion

Motor &iYc. 7

OR

9

(r) Dlsw clrcuit diagrsm of variable frtqucncy lnrluction Momr Drivc wherc ro forced
t" 

Ir-*,r"t tlt"o ir rcquircd' rxpuin iu working in daail T

O) Expldn with blosk dirgtm, lhc operdiotr of a D'C' lint vottrgc lourcc invs er for
*' 

ffi;; "f 
rhsihase trduction Motor Drivc l

(E) ttr tdrt way 4ccd c.ntrol of A'C' MotoB diffeE fiom that of D'C' Morors' Also
* 

;r* *ta oo You -t- bY Yccror contml T

(b) Devclop aad explain flowchart for lndirca vcctor contollcd ltrdlEtion Motor' 6

OR

10. (s) ExPlsin with btock diagrm lb' dirc€t vcctor codrol schrE 7

(b) Explaio r curcnl 3oulce indirrct vccrot contsoller in <buil' 6

ll. (r) Whrt rc Oc di.ff!'Ilot toDologics for half wave oFatiqn of thc Pi{BDCM drivc!'
7

Explda rny om.

(b) Writr r rhott rolc on 'Dcsigo of cuneirt GontrolleB for PMBDCM Drive"

ucakcnbg

(.)Discus!th€mcritlndd.DgritofthEPMBDC&ivcwilhcplitlupPlyclnverter.l

(b) Fxplaia wi0i block dilgram, thc apccd conEolled PMBDCM &ivc lclremc without flux

6

on

l2
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