
T.E. (Electrical) (Semester - VI)
Examination, November - 2019

ELECTRICAL DRIVES
Sub. Code :66849

Day and Date : Wednesday,20 - ll -2019
Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) All questions are compulsory.
2) Use of non-programmable calculator is permissible.
3) Figures to the right indicate full marks.
4) Assume necessary data, ifrequired.

SECTION - I

QI) Atternpt any two

a) Express the fundamental torque equation. Estimdte the equivalent values
of drive parameters for load with translational motion as well as rotational
motion t9I

b) List and define the types of load torque. Explain in detail the components
of load torque with necessary characteristics. tel

c) Explain steady state stability of Electrical Drive. Find out expression for
speed due to small perlurbations for steady state stable Motor-Load
System. Iel

Q2) Attempt any two

a) What is the significance of Dual Converter in DC Motor Drive? Explain
Single Phase Dual Converter fed DC Motor Drive 181

b) A220Y,875 rpm, 150 A separately excited DC"motor has an armature
resistance of 0.06 Q . It is fed from a single phase fu1ly controlled rectifier
with an AC source voltage of 220 Y,50 Hz. Assurning continuous
conduction calculate: t8l
i) Firing angle for 1.6 times the rated motor torque and 650 rpm.
ii) Firing angle for 0.6 times the rated motor torque and (-500) rpm
iii) Motor speed for d:140o and rated torque.
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c) A 100 kW, 440 V, 1000 rpm DC motor running ar 800 rpm and developing

torque of 75%o of the rated torque is controlled by 3-phase, 6 pulse
Converter. Tf the back emf at rated speed is 410.V determine the firing
angle of the convelter which is fed with a 3-Phase, 415 V, 50Hz AC.

I8l

Q3) Attempt any TWO

a) Draw and explain Two quadrant operation of chopper controlled DC
Motor Drive

t81

b) A separately excited 230 V motor runs at 800 rpm and takes g0 A from
supply. The armature resistance is 0.4 Cl. The motor is controlled with
chopper having input voltage 230 y and frequency 500 Hz. Assuming
continuous conduction calculate speed of motor t8I

i) During motoring operation at duty ratio 0.5

ii) Duringregenerativebrakingoperationatdutyratio 0.6

iii) Dynamic braking is implemented with 20 O braking resistance and
0.7. dufy ratio at halfthe rated torque.

c) A230V, 960 rpmand2OO Aseparately excited DC motor has an armature
resistance of 0.02 Q. The motor is fed from a chopper which provides
both motoring and braking operation. The source has a voltage of230.
Assuming continuous conduction t8l

i) Calculate duty ratio of chopper for rnotoring at rated torque and
350 rym

ii) Calculate duty ratio ofchopper for braking at rated torque and 350
rpm

iil) Calculate speed of motor during braking at maximum duty ratio of
0.90 and braking resistance of20 Q at 0.3 tirnes the rated torque.



SECTION - II
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Q4) Attempt any two

a) List merits and demerits of CSI and VSI fed Induction Motor Drive.
Explain in detail VSI fed Induction Motor Drive tel

b) Explain CSI fed induction motor drive with closed loop control. t9I
c) What is the significance of (V/f) ratio in Induction Motor? Draw and

explain in detail the torque-slip-speed characteristics of Induction Motor
with respect to (V/0 control. te1

Q5) Attempt any two

a) Draw and explain the static Scherbius drive as well as its closed loop
control. tSl

b) What is Slip-Power Recovery? Explain static Kramers, Drive for low
speed applications. tg]

c) Explain static rotor resistance control for slip ring induction motor.
Implement Closed loop control for same. Igl

a) Explain with closed loop control Multiple Synchronous Motor Drives.

t8l
b) Which are the modes of speed control of Synchronous Motor on the

basis offrequency? Explain each in detail. tgl
c) Draw and explain Load Commutated Synchronous Motor Drive. tgl

rtr
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