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Answer any FIVE Questions
All Questions carry equal marks

1. A dc series motor has Ra =3 , Rf =3 and #@&f15 H. The motor speed is varied by a phaseraibed bridge.
The firing ande isll /4 and the average speed of the motor is @50 The applied ac voltage to the bridge is 380 S
wt. Assuming continuous motor current find the diestate average motor current and torque. Skbtwaveforms
for output voltage, current and gating signals.

(16]

2. (a) Draw the circuit diagram and explain therafien of closed-loop speed control with inner-eatrloop and field
weakening.
(b) A single phase fully controlled double bridgmeerter is operated from 120v,,60Hz supply anddhd resistance
is 10 ohms. The circulating inductance is 40mHingidelay angle for converter | and Il are 600 4860
respectively. Calculate the peak circulating cureerd the current through converters.

[8+8]
3. A class-A chopper, operating in time-ratio cohtis supplying the armature of the separatelytegalc motor.
Show that the motor speed-torque relationship is
Im=.V
KRa K2Ta , Where V - chopper input voltage, Ra mAture resistance, Ta - motor torque, K- torquestzort.

[16]

4. The voltages to the terminals of a three pra@&W, 240V induction motor are to be controlleddairs of inverse-
parallel connected thyristors in the supply linéthe motor full-load efficiency is 0.9 p.u. arftktfull-load power
factor is 0.85, calculate the rms current, meanecitirand maximum voltage ratings of the
thyristors.

(16]
5. A 460V, 100-HP (74.6 KW), 1775 RPM, three-phaspiirrel cage Induction motor has the followingieglent
circuit parameters. Rs = 0.060 ohm R’r = 0.0302 dim = 0.638mH, Lms = 23.3 mH, L1r' = 0.957 mH
The motor is to be driven from a current sourceiter with the rotor frequencycontrolled at theedavalue.
Maximum output power is to be limited to 80% of tiaged value. Motor friction, windage, and coresks may be
neglected. The load is to consist of a pump presgatioad characteristic described by the equation
T=12
m
110
N.mDetermine the maximum values of motor speecderiev frequency, rms motor line current, and funelatal line-
to-line motor terminal pd at maximum power output.

6. A 440V, 50Hz, 6 pole star connected, wound ristduction motor has the following parameters neféito the
stator.

R1=10.08

,R2'=0.12
,X1=0.25
,X2'=0.35

,X0=10



An external resistance is inserted into the rotamué so that the Tmax is produced at Sm = 2.@ frfotor connections
are now changed from motoring to single phase A@adyic braking with three lead connection (one plaseries
with other two phases in parallel). Calculate theking current (line) and torque for a speed ofrp60

(16]
7. Describe cycloconverter drive versus VSI drisedynchronous motor in detail and state their athges and
disadvantages.

(16]
8. Draw the block diagram of a closed loop synchtmnmotor drive fed from VSI and explain.



