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INTI INTERNATIONAL COLLEGE PENANG 

DIPLOMA IN MECHANICAL ENGINEERING PROGRAMME (DMEN) 

EEE 2115: ELECTRICAL POWER & MACHINES 

  EXAMINATION: APRIL 2022 SESSION 
 

Instructions: This paper consists of FOUR (4) questions. Answer all FOUR (4) questions in the 

answer booklet provided. All questions carry equal marks. 

 

 

Question 1 

  

(a) 

 

 

 

 

(b) 

 

 

 

 

 

 

 

 

Explain about breakdown torque, locked- rotor torque and locked rotor as applied to an 

induction motor                     

                                                                                                                                 (8 marks) 

 

The power input to the rotor of a 415 V, 50 Hz, 6-poles, 3-phase induction motor is 75kW.  

The rotor voltage is observed to make 120 complete alternations per minute. The stator losses is 

negligible. Determine the: 

 

(i) Slip.      

                                                                                                       (4 marks) 

                                                                                                               

(ii) Rotor speed.        

                                                                                           (5 marks) 

                                                                           

(iii) Rotor copper loss.     

                                                                                     (4 marks) 

         

(iv) Mechanical power developed.    

                                                                                                                              (4 marks) 

 

Question 2 

  

(a) A 750 kW, 11 kV, 3-phase, star-connected synchronous motor has a synchronous reactance 

of 35 Ω/phase and negligible resistance. Determine the excitation voltage per phase when the 

motor is operating on full load at 0.8 power factor leading with an efficiency of 93%. 

 (10 marks) 

  

(b) A 100 hp, 3-phase, star-connected, 60 Hz, 420 V ,4-pole cylindrical rotor synchronous motor is 

operating at rated conditions and at 80 percent power-factor leading. The efficiency, excluding 

field and stator losses is 96%, and the synchronous reactance is 2.72 /phase. Determine the: 

(i) Developed torque..                                                                                               

(4 marks) 

(ii) Armature current. 

                    (5 marks)    

(iii) Excitation voltage. 

  (4 marks) 

(iv) Power angle.   

                                                                                        

(2 marks) 
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Question 3 

  

(a) A 1000 kVA, 6.6 kV, 3-phase, star connected synchronous generator has a synchronous 

reactance of 25 Ω/phase. It supplies full-load current at 0.8 lagging power factor and at rated 

terminal voltage.  

 

(i)   Calculate the excitation voltage, Ef. 

(9 marks) 

 

(ii)  Calculate the new terminal voltage VT for the same excitation as computed in (i) 

       above when the generator supplies full load current at 0.8 leading     power factor. 

 (6 marks) 

  

(b) A factory takes 600 kVA at  0.6 lagging power factor. A synchronous motor is to be installed 

to raise the power factor to 0.9 lagging when the synchronous motor is taking in 200 kW. Stretch 

the power phase diagram and calculate the corresponding apparent power (in kVA ) taken by 

the synchronous motor and the power factor at which it operates. 

 (10 marks) 

 

Question 4 

  

(a) 

 

 

 

(b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Define synchronous speed of a three-phase induction motor. 

State the factors that influence synchronous speed.     

(6 marks) 

 

 A 240 V, 10 hp, 4-pole, 50 Hz, star–connected induction motor has a full load slip of 6 %. 

Calculate the: 

 

(i) Synchronous speed of the motor.                                                           

(4 marks) 

 

(ii)    Rotor speed at the rated load. 

      (4marks) 
 

(iii)    Rotor voltage frequency at the rated load.  

                                               (5 marks) 

 

(iv) Shaft torque at the rated load.                                                                

(6 marks) 

 

 

 

 

~THE END~ 
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