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1.  

A 400 V, star connected, 3- phase ,6-pole, 50 Hz induction motor has 

following parameters referred to the stator; Rs=Rr’=1 Ω, Xs =Xr’ = 2 Ω 

For regenerative braking operation of this motor determine: 

(i)maximum overhauling torque it can hold and range of speed for safe 

operation 

(ii)speed at which it will hold an overhauling load with a torque of 100 N-m 

10 CO4 L3 

2.  
Discuss the operation of self-controlled synchronous motor drive employing load 
commutated thyristor inverter. 

10 CO5 L1 

3.  
Explain the behavior of 3 phase induction motor when fed from a non-sinusoidal 

voltagesupply. 
10 CO4 L1 

4.  
Describe with relevant diagrams the voltage source inverter (VSI) control of three phase 

induction motor. 
10 CO4 L2 

5.  Explain brushless dc motor drive for servo application. 10 CO5 L1 

6.  

A 2200 V, 50 Hz, 3- phase, 6 pole, Y – connected, Squirrel cage induction motor has 

following parameters: Rs =0.075Ω, Rr’ = 0.12 Ω, Xs =Xr’ = 0.5 Ω 

The combined inertia of motor and load is 200 kg-m2.(i)Calculate time taken and 

energy dissipated in the motor during starting.(ii)Calculate time taken and energy 

dissipated in the motor when it is stopped by plugging. (iii)What resistance should be 

inserted in the rotor to stop motor by plugging in the minimum time? Also calculate 

stopping time and energy dissipated in the motor during braking. 

10 CO5 L3 
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IDA IAT III solution 
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Q.5   A brushless DC motor drives employing a current regulated voltage source inverter (VSI) and 

a trapezoidal PMAC motor is shown in fig 

 

The stator winding are star connected and rotors are having rotor sensors which is not shown in 



the figure 

• The stator is fed with current pulses whose polarity is same as that of induced voltage 

• Since air gap flux is constant , the induced voltage is prop to speed of the rotor 

• i.e E = KeWm 

• Also P = EId + (-E * -Id ) = 2EId = 2KeWmId 

• T = P/Wm = 2KeId = KT Id 

During the period 0∘ to 60∘ , Ia = Id and Ib = –Id. The current Ia enters through the phase A and 

leaves through the phase B. When transistors Tr1 and Tr6 are on, terminals A and B are 

respectively connected to positive and negative terminals of the dc source Vd. A current will flow 

through the path consisting of Vd, Tr1, phase A, phase B and Tr6 and rate of change of current 

Ia will be positive. When Tr1 and Tr6 are turned off this current will flow through a path consisting 

of phase A, phase B, diode D3, Vd and diode D4. Since the current has to flow against voltage Vd, 

the rate of change of Ia will be negative. Thus, by alternately turning on and off Tr1 and Tr6 phase 

A current can be made to follow the reference current Id within a hysteresis band as shown in fig.. 

By reducing the band sufficiently nearly a dc current of desired value can be produced. 

 

Q.6 







 

 


