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Problem 1 
For a generating unit the fuel input in millions of Btu/h is expressed as a function of 
output Pg in megawatts by 0.032P 2

g  + 5.8Pg + 120. Determine 
a) the equation for incremental fuel cost in dollars per megawatthour as a function of Pg 
in megawatts based on a fuel cost of $2 per million Btu. 
b) the average cost of fuel per megawatthour when Pg = 200 MW. 
c) the approximate additional fuel cost per hour to raise the output of the unit from 200 
MW to 201 MW.                     (30 Marks) 
 
 



Problem 2 
The system shown below is initially on no load with generators operating at their rated 
voltage with their emfs in phase. The rating of the generators and the transformers and 
their respective percent reactances are marked on the diagram. All resistances are 
neglected. The line impedance is j160 ohm. A three-phase balanced fault occurs at the 
receiving end of the transmission line. Determine the short circuit current and the short-
circuit MVA.                (30 Marks) 
 
Solution: 
 

 
 

 
 
 

 
 
 
 

 



 
 
 



 
Problem 3 
The impedance matrix and the bus injected current, in per-unit, of the four-bus system 
shown below are 
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a) Calculate the bus voltages. 
b) Calculate the bus voltages when a capacitor of reactance 5.4 per-unit is connected 
between bus 4 and the reference, by using the bus impedance matrix building algorithm. 
                   (40 Marks) 

 
Solution: 
 

a) The bus voltages are 
 

 
b)  

  
 

  
 



 

 
 
 

 
 
 
 
 
  
 


