
    EN 206 – Power Electronics & Machines 

                                 Assignment on: INDUCTION MACHINE 

1) A 400V, 4 Pole, 3 Phase, 50 Hz star connected induction motor has a rotor resistance 
and reactance / phase = 0.01Ω and 0.1Ω respectively. Determine i) Starting Torque ii) 
Slip at which maximum torque will occur. iii) Speed at which maximum torque occurs iv) 
The value of maximum torque v) Full load torque if full load slip is 4%. Assume ratio of 
stator to rotor turns as 4. 
 
(Ans. i) Tst = 63.031 N-m   ii) sm = 10%   iii) N= 1350rpm iv) Tm=318.16 N-m  v) Tfl= 
219.52N-m) 
 

2) a) Rotor resistance & standstill reactance / phase of a 3 phase induction motor are 
0.04Ω and 0.2Ω respectively. What should be the external resistance required at starting 
in the rotor circuit to obtain: i) Maximum torque at start  ii) 50% of maximum torque at 
start? 

                                                               (Ans. i) Rex = 0.16 Ω / phase   ii) Rex = 0.0135 Ω / phase) 

b) A 3 phase, 4 pole, 50 Hz, star connected induction machine running on full load 
develops a useful torque of 300 N-M. The rotor emf is completing 120 cycles / minute. If 
the torque lost in friction is 50N-M, calculate   i) slip   ii) Net Pout iii) Rotor Cu loss phase 
iv) Rotor efficiency v) Rotor resistance/phase if rotor current = 60A in running condition. 

(Ans. i) s=0.04 ii) Pout = 45.2389 kW iii) Rotor Cu loss = 733.0378 W/ph.  iv) η of rotor = 
96%  v) R2 = 0.2036 Ω/phase) 

 

3) a) The useful torque of a 3 phase, 50Hz, 8 Pole IM is 190N-M. The rotor frequency is 
1.5Hz. Calculate the rotor cu loss if machine losses are 700W 
 
                                                                                                         (Ans. PC = 469.326 W) 
 
b) The full load power input to 4 pole, 50Hz, 3 phase IM is 50 kW, running at 1440rpm. 
Calculate the full load efficiency if stator losses are 1000W & frictional losses are 650W. 
 
                                                                                                                (Ans. η = 92.78%) 
 
c) The power input to a 6 pole, 3 phase, 50 Hz IM is 41 kW. The total stator loss is 1 kW 
and total frictional & winding loss is 2 kW. The speed is 960 rpm. Find i) slip ii) BHP iii) 
Rotor Cu loss iv) efficiency. 
 
                                              (Ans. & = 4%. BHP = 49.49 iii) PC = 1.6 kW iv) η = 88.78 %) 
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