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" Answer anyFwe Questiorls‘m“
All Questions Carry Equal Marks

A single-phase fully controlled thyristor converter is supplying a separately excited DC

Motor. Draw the relevant waveforms and explaln various operatmg modes of the dnve both

in.motoring and regenerative braking. .

A-220 V; 970 rpm, 120-A DC 4separately excrted motor has an: am1ature resrstance of
70.050hms. It is braked by plugging from an initial speed-of 1000rpm. Calciilate resistance

to be placed in armature circuit to limit braking current to twice the full load value and
Braking torque. [8+7]

Explain the operation of a four-quadrant chopper fed to the D.C series motor and draw the
current and voltage waye forms for, conunuous current operatlon

/is contro[]ed by a chopper The chOppmg frequency is.. SOOHZ and the. mput vo]tage m

230V. Calculate the duty ratio for a motor torque of 1.2 times rated torque at S00rpm.
[8+7]

Explain with the help torque-speed characteristics why stator voltage control is suitable for

parameters referred to the stator. R 20(2 Rl= =2 OQ X 3.0 X 4. When drrvmg a

fan load at rated voltage, it runs at rated speed. The motor speed is controlled by stator
voltage control. Determine motor terminal voltage, current and torque at 600 RPM.[7+8]

Explain the operation of three phase slip ring induction motor drive when static Kramer

scheme is employed; wrth the  help~ of crrcmt dragram Draw -the. speed torque"'-'-._

characteristics. i |

‘A 3 Phase, 420 V, 500 Hz star’ connected Inductron motor has’ the fo]iowmg constants

referred to the stator. R; = 2.95 Q, R’, = 2.08 Q, X, =6.82 Q, X;" = 4.11Q per phase. The
motor draws a current of 6.7 A at no load and controlled by rotor resistance control. The
resistance R, has been controlled by chopper. Find the value of R to get a speed range of
1500 to 500 rpm, assuming a turns ratio of two between stator and rotor. The torque and

speed of the load are related by T .0 N Determme the characterrstlcs grvmg the speed Vs...

time ratro of the chopper [8+’?j

.’

drive in detail and compare them.
A 500KW, 3-phase, 3.3KV, 50Hz, 0.8(lag) pf, 4 pole star connected synchronous motor
has following parameters. X=15Q, Rs=0, rated field current is 10A. Calculate (i) Armature

Descrrbe self-controlled and separate controlled mode of operatron ofa synchronous motor

current and power factor at half the rated torque & rated hcld current (ii) Field current to _

[3+7]

get umty power facror at the rated tc)rque "

\ .




6.a) Explain the speed control operations of separately excited DC motor fed by armature with
3 — phase full converter and field with 1 — phase semi- converter.

b) Explain the operation of two-quadrant, type-D chopper drive with necessary equivalent

circuits and waveforms?

. 1a) Brreﬂydiscuss {thespeedtorquecha\ractensncs of 3 -phase Indugtion, Motor obtajﬁea‘ by =,
stator voltage variation. ' o - ! o '
b)  Compare stator side control and rotor side control of induction motors. [8+7]

8.a)  Explain the closed loop control operation of Synchronous motor drive employing variable
frequency control.

State and-explain the important features of various braking methods of dc-motors? [8+7] .
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