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PARTA — (10 x 2 20 marks)
1. beﬁne actlve load torque .
) 2. What are tile Cirawba_cks of mechanical brakiné eyst_e,ms? ’ i
' '3._7 - What are the drawbacks of converter fe&l de meter drives?..

4. Why are. self commutated power ‘devices prefened over thynstms m dc-dc
o converters? :

I ‘Why speed control of induction motor usmg stator voltage contml is sulted fm ,
fan and pump drwes" ‘ .

6. . VVhy current source inverter fed drlves are more reliable than voltage source -
_1nverte1 fed drives? o

“7.  What is self control r_node opel'etion of synchronous motors? -
8 What are the classifications of permanent magne_ﬁ synchronous motors?
9. 7'_Wh'at is the necessity of closed loop control in electric drives?

'

10. What are the points to be remembered in designing a controller for a drive?



11.

12

13.

(a)

(b)

-. : (a) ‘

PART B -— (56 %13 = 65 marks)
Explaln the speed-torque conventions in the four quad1 ant operatmn of

motor driving a hoist load. 7 (13)

i

Or

(i) A motor drives two loads. One has _rotational motion. It is coupled to
the motor through a reduction .gear with a gear tooth ratio of

0.1 and efficiency of 90%. The load has a moment of inertia of

10kg —m? and a torque of 10 N- m' 'Othel load has translational

. motion and consists of 1000 kg welght to be lifted up at an uniform
speed of 1.5 m/s. Couphng between this load and the motor has &n

“efficiency of 85%. Motor. has inertia of 0. Zkg—m and runs at a
constant speed of 1420 1p1n Determlne equivalent inertia referrved
to the motor shaft and power developed by the motor, (9)

(ii) -Draw the typical’ load torque speed charactenstms of fan ‘high

speed ho1st t1act10n and constant power loads e o 4.

‘A 200V, 875 rpm, 150A separately exczted DC motor has an a1matu1e7 o o
1esxstance of 0. 06Q. It is fed from a. smgle phase fully controlled rectifier -
 with an AC source voltage of 220 V 50Hz Assumxng_ continuous
" ‘conduction, calculate e SRR e e

BV  Firing angle for 1ated motm tore ue.and 750 rpm.

(i) I‘nmg angle. fo1 rated motor t01 que and (—500rpm)

() |
.. conduction mode ope1atxon w1th necessary circuit: d1agram waveforms
- andequatlons R B LRI PAR (13) S

Y

(b)

~ (iii) - Motor speed for alpha = 160 degrees and rated torque. :(13)

:Or L

Explain three phase - fully" controlled converter in discontiriuous

" Explain theory and operatmn of energy eff1c1ent mductmn motor driven
“with constant v/f control in detall thh necessary circuit diagram and

equations. = - o EENET T . S (13)

‘A Y-connected squirrel cage induction motor has following

ratings = and = parameter: 400V, 50Tz - 4pole, 1370 rpm,
R =20, R =3Q, Xm=X', i =8.5Q. Motor is contxolled by voltage source

inverter at constant v/f 1at1o Inverter allows frequency varlatlon from

10 to 50Hz.

- (i)  Obtain the plot between_ the breakdown_torque and frequency.

o

-(i1)  Calculate starting torque and current of this drive of the ratio of

their values when motor is sta1 ted at rated voltage and flequency
, (13)
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14.

16.

(a)

(b)

(a)

(b

Ha).

Explain the operation of self controlled synchronous motor in constant

margin angle control technique. . (13)
Ox ,

Explain synchronous motor power factor control by the control of field

excitation in detail with phasor dlagram and V curves. . (13)

Derive the transfer function of DC moto1 load system with armature
control. o : ‘ - (13)

Or :

" Explain the closed loop operatlon of armatule voltage control w1th field
_ weakemng mode operation w1th neat dlagxam : . (13)

iPARTc—-nxlt 15mmk$

A2, 8 KW 400 V 50 HZ 4 pole 137 01 rpm, delta connected squmel cage

induction ~ motor ‘has following  parameters referred to the stator

R,=2Q,R,=50Q,X,=X",=5Q,X, =80Q. Motor. speed is controlled by

- stator voltage: control When dr1vmg_a fan 1oad it runs at rated speed at . e
-~ rated voltage. Calculate ) e . o

. @. - motor termmal voltage at 1200 rpm and

:(11) motm speed current and t01que for the termmal voltage of 300V.

®

W B

- Or-: S

‘L‘xplam the step by step procedure of demgn of speed controller for closed
T loop control of separately ex01ted dc motor w1th armature voltage control.

(15)

3 52960



