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EE3123 Tutorial 5 (Solution) 

Power Flow Analysis 
 

Name:       Student No.: 

------------------------------------------------------------------------------------------------------------ 

 

Q1 

Consider the simplified electric power system shown below for which the power flow 

solution can be obtained without resorting to iterative techniques.  

(a) Compute the elements of the bus admittance matrix Ybus.  

(b) Calculate the phase angle δ2 by using the real power equation at bus 2 (voltage-

controlled bus).  

(c) Determine |V3| and δ3 by using both the real and reactive power equations at bus 3 

(load bus).  

(d) Find the real power generated at bus 1 (swing bus).  

(e) Evaluate the total real power losses in the system.  

 

Solution 
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Q2 

Determine the bus admittance matrix (Ybus) for the three-phase power system shown below 

with input data given in below Table 1 and partial results in below Table 2. Assume a three-

phase 100 MVA per unit base. 

 

Table 1 Bus input data 

  
Table 2 Partially Completed Bus Admittance Matrix 

 

Solution 
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Q3 

For the system from Q2, assume that a 75-Mvar shunt capacitance (three phase assuming 

one per unit bus voltage) is added at bus 4. Calculate the new value of Y44. 

 

Solution 

 

 

 


