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controlled rectifier with *::reversing switch. (06 Marks)

c. A220Y,1500rpm, 50A separately excited motor with armature resistance of 0.5Q is fed

from a 3-phase fully,coiltrolled rectifier. Available ac source has a line voltage of 440V,
50H2. Determine'the value of firing angle when:
i) Motor ip running at l200rpm and rated torque.

ii) Motor ii running at -800rpm and twice the rated torque.
The motor terminal voltage equals rated voltage when converter firing angle is zero.

(07 Marks)
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Note: Answer any FIVE{itll questions.
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I a. With basic block diagram, explain the esgfifraiparts of electric driyer,-.' (06 Marks)

of a motor will be stable when 
#, # 

when Aw,,

.,#*s ''u

approaches zero as t approaches-ffipify. * "'" 
- 

(07 Marks)

c. A motor is required to drive thi6tdke-up roll on a plastic strip liire. The mandrel on which the

strip is wound is 15cm in di&tidter and the strip build ppto a roll 25cm in diameter. Strip
tension is maintained cgnptanf"'at 1000N. The strip#iwes at a uniform speed of 25mls. The
motor is coupled to,"d+,#ndre1 by u lsdusli6nJ#EAi with a : 0.5. The gear have an

approximate efficiency,,;,,g 87o/o at all speeds. DetEimine the speed and power rating of the
motor required*ry application 07 Marks)

;r "'1;. 
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2 a. Obtain the expipsdion for the rise in temperature of a motor on load using thermal model of
the mOtOr':,. "',:," (06 Marks)

b. Explain,fiFdiftrent methods to determine the motors rating for fluctuating and intermittent
lOadS. ", ')11111r'" :i:,r,i$ (07 Marks)

c. The outer surface of a l2hp (8.82kw) total enclosed motor is equivalent to a cylinder of
65cm diameter and 1m length.,,f-1i6 motor weights +O'O$,,1[, the materia_l1$4ving a specific heat

of 7}}tkgloC. The outer$rrfice is capable of dissipating heat at.thBTHte of l25Wh*1"C.
Find the final temperatui$,tiHe and the thermal titne constant of thdtffbtor when operating at

full load with an efficiency of 90%. r (07 Marks)
in ,. ll,a ',,. : .- -. --

a. Explain the trans.Gnt analysis of separatety"e*citea dc motoi"wiih armature control using its
dpamic equii|h,.Hnt circuit. .;..:..::1:::..: (06 Marks)

b. Explain wittr'fi&t circuit diagram-and waveform the operation of a single phase half
controlled r&tifier control of;sepaibtely excited de-,rhotor for continuous conduction and

obtain_"the,,equation for spee,{q- ,,.":;,' (08 Marks)

c. A 22:0,,V$970rpm, 100A dc sepdrately excited motoi has an armature resistance of 0.05O. It
is br,Bkbd by plugging ftotn an initial spegdof l000rpm. Calculate: i) Resistance placed in

,,,'th.,g'armature circuit.toJ;#lt braking currenl.io twice the full load value ii) Braking toque

,t*ffii) Torque wnen 1gf$as fallen to zero."' .' (06 Marks)
;*

a. Obtain the sp-eedi*i'CIique relationg,$!6,for a chopper controlled separately excited dc motor
drive in its,ffiiing operation. Fordifferent duty ratio draw the speed-torque characteristics
during motofug. (07 Marks)

b. Explain the-bur quadrant opeihtion of a dc separately excited motor employing single fully



a-

10EE74

5 a. Which are the different starters employed
Star-Delta starter.

b. From the equation for transient operation of an ind or drive show that starting time

t, is a function of slip at maximum torque. ' , 
* (07 Marks)

"i::::

dynamic stabili onous motor-load. system. (06 Marks)

6 a. Explain with waveforms how variable tupply frequency is obtained to control induction

,r Dlry gl lllonr.uu '4,+

c. A 400V, star connected, 3 phase, 6 pole, 50H2,=i..nf,udtion motor has following parameters

referred to the stator: R, = Rl = 1C), X, = Xi6l.Gl. For regenerative braking operation of

this motor determine the maximum overhauling torque it can hold and range of speed for
safe operation. *e+ " , 

(07 Marks)
.-.,6

motor drive using VSI employurggaii-ibtors. 
. u.'.-..- (07 Marks)

b. With a neat diagram, explain tpe-.irfrdbnt source inverter fee^ihductance motor drive.
.i,ir. .,: i,N$ry3 (07 Marks)

c. Show that a variable frequefuinduction motor driv;e, develops at all frequencies the same

torque for a given slip-sgggf*dhen operating at co1!ffi flux. (06 Marks)

4tq

a. Obtain the equatio.4 .&Wl"g the variation of po*tir angle '6' with time to determine the

b. With neat fgufiffi'tain the variable frequenry control of multiple synchronous motors.
t .ff' "i* , (07 Marks)

c. Explain h6w"!he effects of harmonics are*feduced in high power synchronous motor drive.
nd. 

-,,w+" _ {p (07 Marks)(u7 Marl(s)

*'f"' *b*-d-

i i,il,ryffiff:tT:#1,';1,**mHfffi1:ffisused*:-:,*"' 
(06Marks)

i) Steelrolling mill .-",j5* o "' ffi,,-
ii) Cement mill ;.=':::: *o '-=,:F" ':n
iil) Paper mill. ,*' '-+ 
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