
Power System Analysis II  Sample problems with answers 
 
P1 The synchronous generator in the figure below is operating at the rated power, at unity power factor and at 
the rated voltage when a bolted three-phase short circuit occurs at bus 1. All the impedance values are in per-
unit and the system base values are 120 MVA and 13.8 kV at the generator side. Ignore the transformer phase 
shifts. Assume a balanced three-phase system. 
a) Calculate the subtransient fault current using bus impedance matrix  𝑍̅𝑏𝑢𝑠 .  
b) Find the subtransient generator current including the prefault current. 
c) Find the bus voltages at the fault instant. 
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P2 The following unbalance voltages are applied to a balanced line and a load given below. 

�
𝑉�𝑎𝑔
𝑉�𝑏𝑔
𝑉�𝑐𝑔

� = �
220∠0°

130∠ − 110°
 200∠ + 120°

�  Volts 

The balance line has an impedance of 2.5∠90° Ω per phase, and the load is a balanced-Y load connected in 
parallel with a balanced-Δ load. The Y-load has an impedance of  3∠90° Ω per phase with an ungrounded 
neutral, and the Δ-load has 15∠ − 90° Ω per phase.  
a) Draw the sequence networks. 
b) Calculate the sequence currents. 
c) Calculate the line currents (𝐼𝑎̅ , 𝐼𝑏̅ and 𝐼𝑐̅ ) 
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P3 Draw the zero-sequence, positive-sequence, and negative-sequence networks for the power system given 
below. All the impedance values are in per-unit and the system base values are 120 MVA and 13.8 kV at the 
generator side. Assume a balanced three-phase power system.  
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P5 As shown in Figure below, a balanced three-phase, positive-sequence source with °∠= 0480VAB
volts is applied to an unbalanced ∆ load. Note that one leg of the ∆ is open. Determine:  

a) The load currents ABI  and BCI  

b) The line currents AI , BI , and CI  which feed the ∆ load; and 
c) The zero-, positive-, and negative-sequence components of the line currents.  
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