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QUESTION 1 

1.1 The main function of a transformer is to step upor step down the voltage  

1.2  

 Size  

 Frequency  

 Windings ratio  

 Voltage       

 Power factor               (Any 3) 

1.3 

The transfer of mmf through a transformer is constant.  An increase in load will increase the mmf of the secondary side. 

 The mmf on the primary side will increase by the same amount. As the voltage is fixed by the supplier, only the 

primary current can increase.  
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1.4 

Since the oil is a dielectric, a non–conductor of electricity, it improves the electrical insulation between the windings and 

the case. It also helps to provide cooling and prevents the formation of moisture on the windings.  

1.5  

 Copper losses. 

 Iron losses. 

 Eddy current losses. 

 Hysteresis.          (Any 3) 

1.6.1 

𝐼𝐿 =  
𝑃

√3 𝑉𝐿 𝐶𝑜𝑠 𝜃
 

   =  
85 000

√3×450 ×0.8 
  

  = 136,32 𝐴  

1.6.2 

S   = √3. 𝑉𝐿 . 𝐼𝐿       

 

    = √3 × 450 ×  136,32  

 

   = 106,25 𝑘𝑉𝐴 
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1.6.3   

 

𝑉𝑝ℎ =  
𝑉𝐿

√3
 

 

       =
450

√3
 

 

      =   259,81 𝑉 

 

𝐼𝑝 =
𝑉𝑝×𝐼𝑠

𝑉𝑆
 

 

    =
13 800 ×136,32

259,81
  

 

    = 7 240,74 𝐴  
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QUESTION 2 

 2.1  

 Squirrel cage induction motors are very popular, because they are rugged dependable and economical  

 They are cheaper  

 Require less care and maintenance  

 They have high starting torque 

 Easy to change direction of rotation 

 They have a better cooling system.                                                   (Any 3) 

2.2   

An induction motor can be used as an induction generator  

Fans and water pump  

It can be unrolled to form a linear induction motor which can directly generate linear motion. 

(Any 2) 

2.3  

𝑛𝑠 =
60×𝑓

𝑝
 

 

48 𝑝𝑜𝑙𝑒𝑠

3 𝑝ℎ𝑎𝑠𝑒
= 16 𝑝𝑜𝑙𝑒𝑠 𝑝𝑒𝑟 𝑝ℎ𝑎𝑠𝑒 = 8 𝑝𝑜𝑙𝑒 𝑝𝑎𝑖𝑟𝑠 𝑝𝑒𝑟 𝑝ℎ𝑎𝑠𝑒  

 

𝑛𝑠 =  
60×50

8
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    = 375 𝑟. 𝑝. 𝑚 

 

2.4  

 
 

 

2.5 By swopping any two supply lines, the direction of rotation can be reversed. 

2.6  

 Voltage  

 Current 

 Frequency 

 Phase                                                                        (Any 1) 

2.7 At starting, the induced emf in the rotor bars, being short-circuited will be very high due to the full rated supply line voltage 

applied to the motor windings.  The peak starting current can be up to six times the full load current. The motor windings can be 

damaged by the high current. Starters therefore reduce the starting voltages across the windings to protect them. 

2.8   Such a low reading indicates a short circuit between the U and W coils.  The reading should not be less than 1 MΩ. The 

motor should not be activated.  
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2.9 The reading must be very high up - to infinity  but not less than 1 MΩ for a motor in good condition. 

2.10  

 

 

2.11 

 

 

2.12  

 

 


