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[Total No.  of Printed  Pages: 2]                                                                                         CODE NO:- U- 237 

FACULTY OF ENGINEERING AND TECHNOLOGY 

B.E.(EEP/EE/EEE) Examination – Dec-2014 

  Electric Drives (Revised)    

[Time:  THREE Hours]                                                                                                                [Max. Marks: 80] 

“Please check whether you have got the right question paper.” 

N.B                       1) Q.1 and Q. 6 are compulsory. 

                             2) Solve any two questions from Q.2 to Q. 5 and any two questions from Q.7 to Q.10. 

3) Assume suitable data if required. 

SECTION A 

Q.1  a) Prove that torque developed by the motor is given by,       
   

  
   

  

  
  

b) What are main factors which decide the choice of electrical drive for a given application? 

05 

05 

Q.2   a) Explain the operation of a closed loop position control scheme. What are the roles of inner 

current control and speed control loops? 

b) A motor drives two loads, one has rotational motion. It is coupled to the motor through a 

reduction gear with a = 0.2 and efficiency of 88%. The load has a moment of inertia of 10.5 

Kg-mt
2 

& a torque of 10.3N.mt. Other load has translational motion and consists of 900Kg 

weight to be lifted up at an uniform speed of 1.51 m/s. coupling between this load and 

motor has an efficiency of 82%. Motor has inertia of 0.2 Kg- mt
2
 and runs at a constant 

speed of 1400 rpm. Determine equivalent inertia referred to the motor shaft and power 

developed by the motor. 

07 

 

08 

Q.3  a) Describe relative merits and demerits of four quadrant d. c. drives employing non-

circulating and circulating current dual converters. 

b) A fully controlled rectifier is feeding a separately excited motor driving a friction load. 

Motor is operating in steady state with a rectifier firing angle of 30
0
. Firing angle is now 

changed from 30
0
 to 60

0
. Explain how the motor current & speed will change with time. 

Draw relevant waveforms. 

07 

 

08 

Q.4   a) Describes how the speed of a separately excited d. c. motor is controlled through the use of 

two 3-phase full converter s. discuss how two quadrant drive can be obtained from this 

scheme. 

b) The speed of a separately excited d. c. motor is controlled by means of a three phase semi 

converter from a 3-phase, 410v, 50H2 supply. The motor constants are inductance 8.5mH; 

resistance 0.92Ω and armature constant 1.6 v/rad/sec. calculate the speed of this motor at a 

torque of 60 N.mt, when the converter is fired at 45
0
 neglect losses in the converter. 

07 

 

 

08 

Q.5  

  

Write short notes on the following: 

a)  Constant torque & constant power control 

b) Recent trends in D.C drive control. 

c) Chopper fed DC drives. 

 

05 

05 

05 

SECTION B 

Q.6  a) Explain in detail the behavior of    I.M. with unbalanced supply voltage and with 

unbalanced rotor impedances. 

b) Explain in detail with relevant circuit diagram why cycloconvertes control is suitable only 

for low speed drives? 

05 

 

05 

Q.7   a) Enumerate the various methods of speed control of a 3-phase induction motor when fed 

through semiconductor devices. Explain any one method in detail with relevant diagrams. 

b) A 415v, 4 pole, 50 Hz,    , star connected I.M. has the following parameters : r1 = oΩ, 

x1=x2=1.2Ω  r2=0.45Ω, xm=55Ω, all referred  to stator. This induction motor is fed from 

i)  a constant voltage source of 235v per phase and  

ii)  a constant current source of 32A for both parts (i)&(ii)  

Calculate. a) The slip for maximum torque       b) starting & maximum torque. 

07 

 

08 
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Q.8  a) Explain with relevant circuit diagram both types of static scherbius drives for obtaining 

speeds below as well as above synchronous speed. 

b) Explain why the load commutated inverter fed synchronous motor drive is found suitable 

for high speed and high power applications. 

07 

 

08 

Q.9  a) Describe the operation of brushless d. c. motor drive. Explain in detail low cost brushless d. 

c. motor drive. 

b) A 10MW, 3-phase 11.1kv, y-connected , 6 pole, 50 Hz, 0.92 p.f. Leading synchronous 

motor has x1=8.5Ω and r1=0 . Rated field current is 52A. Machine is controlled by variable 

frequency control at constant v/f ratio up to the base speed & at constant voltage above 

base speed. Determine, 

i) Torque & field current for the rated armature current ,750 rpm and 0.82 leading 

power factor  

ii) Armature current and power factor for half the rated motor torque, 1500rpm & rated 

field current. 

07 

 

08 

Q.10  Write short notes on the following 

a) PWM controlled induction motor drive  

b) Advantages of BLDC over conventional D.C motor. 

c) Applications & advantages of A.C. drives.  

 

05 

05 

05 
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