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Numerical Answers 
 
Question A1 
 
𝑅𝑅𝐶𝐶 = 12.5 pu,   𝑋𝑋𝑀𝑀 = 𝑗𝑗0.5834 pu,   𝑍𝑍𝑒𝑒𝑒𝑒 = 0.537∠85.478° pu 
 

 

Question A2 
 
(a) nm = 1500 rpm 
(b) 𝑃𝑃𝐶𝐶𝐶𝐶 = 1.636 kW 

 
 

Question A3 
 
V.R. = 2.15%,  𝜂𝜂 = 88.48% 
 

 

Question A4 
 
(a) 𝑋𝑋𝑆𝑆 = 𝑗𝑗0.2 pu, 𝑋𝑋𝑒𝑒𝑒𝑒 = 𝑗𝑗0.05 pu,  𝑍𝑍𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 = 1.653 + 𝑗𝑗4.959 pu,𝑍𝑍𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 1 = 826.45 pu 

𝑍𝑍𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 2 = 8.26∠45° pu 
(c) 𝐼𝐼𝐺𝐺 = 0.0756∠ − 55.13° pu 

 
 

Question A5 
 
𝑛𝑛1 = 4246 rpm 
 

 

Question A7 
 
(a) GMR = 0.021 m 
(b) 𝑋𝑋𝐿𝐿 = 2.843 × 10−4 Ω/m 

 
 

Question B1 
 
(a) 𝑋𝑋𝑀𝑀 = 𝑗𝑗172.063 Ω,𝑋𝑋1 = 𝑋𝑋2 = 𝑗𝑗10.765 Ω,𝑅𝑅2 = 6.73 Ω,𝑅𝑅1  =  12.5 Ω 
(b) 306 W 
(c) 40.72 W 
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Question B2 
 
(b) PF = 0.85, lagging 
(c) 𝑃𝑃3𝜙𝜙 = −28.114 kW,     𝑄𝑄3𝜙𝜙 = −17.389 kVAR 
(d) 𝐼𝐼𝐴𝐴,𝑛𝑛𝑛𝑛𝑛𝑛 = 17.964∠ − 18.58° A 

 
 

Question B4 
 
(a) 𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 157 − 𝑗𝑗5.566 MVA 
(c) 𝑃𝑃𝑃𝑃1 = 0.3924, lagging,   𝑃𝑃𝑃𝑃2 = 0.3825, leading 
  

 

 
 
 
 


