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QUESTION 1 
 
1.1 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
  (3) 
 
 
 
 
  (4) 
 
 
 
 
 
 
 
 
 
 
  (3) 
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1.2 

 

 

  (2) 
 
1.3 ü   

   
E1  =  250 – (40)(0,35)  =   236 Vü   
 

  =  0,317 Ωü 

   =  0,667 Ia2ü  
 

 
 

ü   
 

ü  

 
Aü  

 
E2  =  250 – (53,652)(0,317)  =  232,992 Vü                                                                                            
 

  ü                 

 

(10) 
   [19] 
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QUESTION 2 
 
2.1 

 

FUNDAMENTAL  THIRD HARMONIC 
 

 
                 

           
ZA  =  180 + j 0  =  180∟0˚ 
 
ZB  =  0 ― j 127,389  =  
127,389∟―90˚ 
 
ZA + ZB  =  180 ― j 127,389 
 
             =  220,517 ∟―5,288˚ 
 

 
 
        
 
       =  103,983 ∟―54,712˚ ü                        

 
 

  =  42,463                              
 
ZA  =  180 + j 0  =  180∟0˚ 
 
ZB  =  0 ― j 42,463  =  
42,463∟―90˚ 
 
ZA + ZB  =  180 ― j 42,463 
 
             =  184,941 ∟―13,274˚ 
 

 
 
        
 
       =  41,329 ∟―76,726˚ü                           

  

 
 

 
   =  0,289 sin(314t + 79,712˚) ü  +  0,242 sin(942t + 46,726˚) ü A     

  
 
  (8) 

 
2.2 

   
 

   
 

  
     =  2,504  +  0,278 
 
     =  2,782 W ü   
 

   
 

  
 
 
 
 
 
 
 
 
 
 
 
 
  (5) 
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2.3 Energy  =  P.t  =  (2,782)(10 )  =  0,028 Jü      (1) 
 
2.4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

  (2) 
   [16] 
 
 
QUESTION 3 
 
3.1 • Eddy current lossesü in the iron coreü 

• Di-electric lossesü in the insulating materialü 
• Hysteresis losses in the iron parts                                                (Any 2 x 2) 

 

  (4) 
 
3.2 3.2.1   

 
0,92     =   ü  
 
            =   
 
        = 7,391 kW ü 

 

  (2) 
 
 3.2.2            

  (2) 
 
 3.2.3   

 
 

 
 

 

  (4) 
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 3.2.4 P/u regulation  =       

  (2) 
[14] 

 
 
QUESTION 4  
 
4.1 It is the ratioü of the actual EMF obtainedü to the EMF that would be 

obtained if all the conductors were concentrated in one slot only.ü     
  

  (3) 
 
4.2 EP =   =  1 905,256 V ü  

 
  

 
Total slots  =  (4)(6 poles)(3 phases)  =  72 ü  
 

 ü   
 

 ü 
 

  =  15˚ ü  
 

   

 
 

 
   

 
    

 
   

 
    

 

(12) 
   [15] 
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QUESTION 5 
 
5.1   

 
 ü   

 
 ü   

 
 ü 

 
       =  (219,393 + j 0)  +  (-261,628 + j 122) 
 
       =  -42,235  +  j 122 
 
       =  129,104 ∟109,095˚  ü  
 

  

 

  (7) 
 
5.2      =             

 
 

  
 
  (3) 

 
5.3 

 

 

  (2) 
   [12] 
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QUESTION 6  
 
6.1   

 
  

 

  (2) 
 
6.2 Power developed  =  Rotor output  =  28 kW 

 
Rotor copper loss  =   
 
                                ü   
 
                              = 1,474 kW  ü    

 

  (2) 
 
6.3 Power input = Rotor output + Rotor copper loss + Rotor iron loss + Total 

stator loss 
 
                     = (28) + (1,474) + (0) + (1,08) ü  
 
                     = 30,554 kWü  

 

  (2) 
 
6.4  

 
 ü =  42 Aü   

 

  (2) 
 
6.5 Power output  =  Rotor output ― frictional loss 

 
                       =  28 – 0,8  ü  
 
                       =  27,2 kW  ü   
 
                      

 

  (3) 
   [11] 
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QUESTION 7  
 
7.1 From triangle ABC: 

 
  ü  

 
 ü  

 
From triangle ABD: 
 

 ü  
 

  ü  
 
Installed kVAr  =    

 

  (5) 
 
7.2 Cost of capacitor bank  =  (298,204)(295ü)  =  R 87 970ü    (2) 
 
7.3 kVA charge before installation of capacitor bank = (1 000)(132) =R132 000 ü                         

 
kVA after installation  =    =  833,334 kVA ü                               
 
kVA charge after installation of capacitor bank = (833,334)(132)  =  R110 000 
 
Monthly savings in kVA charge  =  R132 000 – R 110 000  =  R22 000ü                                 
 
Number of months  =    =  4 ü 

 

  (4) 
 
7.4 

 

 

  (2) 
   [13] 
 
 TOTAL:  100 
 
 

 

 


