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28E604 : ELECTRICAL DRMS
TIME:-3 HOURS
INSTRUCTION:- t. Attempt all questions.

2. Make suitable assumptions wherever necessary. i-
3. Figures to the right indicate full marks.

Section-[
Quc-1

(a) Describe class B chopper circuit for speed control of DC motor. (06)
(b) Drarv the circuits and explain the rvorking of single phase semi-converter dc (06)

motor dri,ue.
OR

Que-1
(a) The temperature rise of an electrical motor after operating for 30 minutes on (06) i

full load is 20'C. After another 30 minutes on the same load, the temperature
rise becomes 3OoC. Assuming the kurpera[utc tise is as per exponential law,
find finai temperature rise anci time constant.

(b) State and explain the important features of various braking rrrelhods uf de (05)
mOtors.

Que-2
(a) State and explain the functions of various converters. (06)
(b) A Separately excited dc motor is fed f,r'om a 500 V dc source through a one (05)

quacirant ciropper. Rr:0.1 ohrn and armature current is 200 A. The voltage
anci torque constants are 1.4 ViA-racl/sec and 1 .4 N-miA2.The field cutrent is
2 A The duty cycle of chopper is 0.5. Find (a) input power, (b) speed. (c)

torque' 
oR

Que-2
(a) A 200 V, 875 rpm, 150 A separately excited dc rnotor has an armature (06)

esistance of 0.06 ohm. It is fed from a 1-phase fully controlled rectifier with
an ac source voltage of 220 V, 50 Hz, Assuming continuous conduction,
calculate

a) Firing angle for rated motor torque and 750 rpm.
b) Firing angle for rated motor torque and -500 rpm.
c) Motor speed for o, =160o and rated torque.

(b) Derive the equation for temperature rise of a rnotor. (05)

(12)Que-3 Attempt any three.
(a) Explain State-Space Modeling for Separately Excited DC Motor.
(b) What are the factors influencing the choice of electric drives?
(c) State and explain dif'ferent methods clf speed sensing.
fd) What is the current status of dc and as drives?
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Quc-4

Que-4

Sectiorr-II

(a) Discuss the variation of speecl torque characteristics of an Induction motor (06)
when fed by WVF source. Show how the operation is similar to that of
armature voltage control (below the base speed) and fieid control (above the
base speed) for a DC motor.

(b) A 3-phase. 400V, 6- poie, 50 Hz, delta-connected. sl ip-r ing induction nroror {06)has rotor resistance of 0.2 ohm and leakage reactanie ofl oh,r, per phase
referred to stator when driving a fan loal it runs at full load ai a% sfip.
Wha.t resistance must be inserted in the rotor circuit io obtain a speeci of 850
rpm. Neglecied stator impedance anci magnetizing branch. Stator to rotor
turns ratio is2.Z

OR

(a)

(b)

Derive the expression tbr torque of a cylindrical wound field motor with the (06)
help of equivalent circuit and neat phasor diagrarn.
A 500 kW, 3-phase,3.3 kv,50 Hz, 0g(lalging) polver
connected synchronous motor has follor.ving data. Xs:l5
field current is i0 A. Caicuiate

factor,4pole,star (86)
f), Rs =0 Rated

Que-5
(a)

(b)

Que-S (a)
(b)

Que-6
(a)

(b)

(c)

a) Arnlature ciirrent and power facior at haif the rateci torque and ratecl
current.

b) Field current to get unity power f-actor at the rated torque.

Why a transformer is desired in a Static Scherbius drive? Comment on the (06)
power factor of the drive in this method an,C hence, men'icx the criteria fcr
maximizing the povrer factor.
with the help of circuit diagram and r.vavefonns, expiain the working of a {0s}
Sinusoidal permanent magnei synchronous ntotor drive.

OR
Discuss operation of IM under Non-Sinusoidal voltage supply (S6)
Explain rvhat do you undersiand by the sready-srate stabiiit.v? \&Trat is the main (05)
assumption?

Explain Fundamental Torque Equations and Derive Loads with Translational (04)
Motion.
what is meant by muiti-quadrant operation? Explain using suitable (04)
diagrams,
What is the basic difference between true synchronous mode and self control (C4)
mode for variable frequency control of synchronous motor?


