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BE/B Toch, DEGREE EX

AMINATION, APRILAMAY 2010,
Sixth Semester
Plectrcal and Electronics Engincering
BE 1351 — SOLID STATE DRIVES
(Reglation 2000
(Cornmon 10 1. (PartTime) Fifth Semester Regulation 2005)
Time : Three hours Maximum : 100 marks
Auswer ALL questions.

PART A — (102

0 marks)
1. What ave the three modes of operation for olectrie drive?

2. Whatis dynamic torque?

3. Draw the characteristics of torque and power limitations of de drives operating
with carabined armature of field control.

4 Give the conditions under which the DC motor operates under continuous
current mode.

5. Why s the speed control of a 3¢ induction motor with constant supply voltago
and reduiced supply frequency not proferred?

6 Drany the basic block diagrarm of elosed loop drive.
7. Why s a self-controlled synchronous motor frce from hunting operation?

& What is meant by margin angle of commutation in the control of synchronous
motors?

What is ield weakening mode control?

10, What are the advantages of closed loop speed control?
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1. (a @ Derive the mathematical condition for steady state stability of
cquilibrium point. ®

(i) Based on the mathematical condition, examine the stability

calibrium points iven in Fi. 10y
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or

() Explain in detail the multi quadrant dynamics in the spesd-toraue
plane ®

() A drive has following parameters - J = 10 kg, T = 100 = 01 K,
Nom. Passive load orgue T, = 0.05 N, N-m where N is the speed in
s, Initially the drive is operating in steady state. Now it is to
o reversed. For this mator characteristic is changed Lo
=100 0.1 N, Nem. Caleulate the time of reversal. ®

12 (x) Fxplain in detail the operation of 36 fully controlled coaverter fed de

deive with neat waveforms for @ =30° and ¢ =140° e
or
() ) Explain the operation of Fous.Quadrant chopper. ®

() A chopper used for ON and OFF control of a de separately excited
motor bhas supply voltage of 230 V, Toy = 10 ms, Togy = 15 ms.
Neglecting armature inductance and _assuming contintous
conduction of motor current. Caleulate the average load current
nen the motor speed is 1500 rpm, has @ voltage constant

5 Viradisce. The armature resistance is 20 ®

15 (@ G With an aid of & neat diagram, explain the operation of static
scherbius system for slip power recovery schere. ®

(i) Esplain the principle of operation and drive strategy of constant
it gap flux contol of nduction motors. @
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With CSI fed induction motor and compare CSI drive with VSI
drives. a0

AL 50 Ha the synchronous speed and full load speed are 1500 rp
and 1370 pm respectively. Calculate the approximate value speed
for a frequency of 30 Hz and 80% of full load torque for inverter fed
induction motor drive. &}

Explain the operation of self controlled synchronous motor

Explain power factor control of synchronous molor with relevant
veetar dingrars. ®

or

Explain open loop contral of synchronaus motor with constant
Vifratio. ®

Explain the operation of trapezoidal permanent magnet ac motors.
It

Derive the transfer fanction for DC separately excited DC motor.
a2

What is the need of P1 contraller in speed control laop and swrite the
cransfer function of P1 controller. o

or
Give the design procedure of speed controller. 8

Explain in detail about converior selection and characteristics. ()
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