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1) The system was built at PWS as the specific data, the system show in the Figure 1 bellow:  

The Value of Z1 was Choosed as a BZU ID number which is equal  X=0.1+0.2, so Z1= 

0.08+J0.3.  And Z0 = 0.6 + j1.5  

 

 

Figure 1: The system Block 

 

The Per Unit Impedances were found, and it is show in the Figure 2: 

 

Figure 2: The Per Unit Impedances 
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2) 

 

Figure 3: The run of the system show all the parameter 

The voltage and the angle of each bus and loss of the transformer and transition Line  is show 

in the Figure 4: 

 

Figure 4: The angle and the Per Unit Voltage of each Bus 

 

The loss and the MVA, MW generation is shown in the Figure 5: 
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Figure 5: The Case Summary 

 

The program gave the YBus Matrix; it is show in the Figure 6: 

 

Figure 6: The YBUS Matrix 

The Table of the Bus voltages Per Unit and angle and load values were found and it is show 

in the Figure 7:  

 

Figure 7: the Bus Voltage, angle, and load 

The state table of the branches were found and it is show in the Figure 8:  

 

Figure 8: The state Table of all Branches 
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From the figure 8: note that the Mvar loss is high at the voltage-controlled bus which is 

number (8), and at the swing bus which is number1 the loss is Maximum . 

 

The Value of the real Power (MW) was increased in the Bus 3 and the transformer 1 

become full loaded, the Value of new MW is 95 MW. The new Power Flow direction show 

in the Figure 9: 

 

 

Figure 9: The New Power flow direction, Per Unit Voltage, and Angle and power losses  

The loss and the MVA, MW generation is shown in the Figure 10: 

 

Figure 10: The Case Summary 
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The Shun Capacitor was added to the Bus 5 in the system to get the Per Unit Voltage at the 

Bus to Unity, the Capacitor insert is 110 MVAR, and the new system is show in the Figure 

11: the value of the Capacitor given by 𝑐 =
𝑀𝑣𝑎𝑟

2𝜋𝑓(𝑉𝑟𝑚𝑠)2
=

110∗106

2∗3.14∗50∗230𝐾𝑣
= 6.6𝐹 

 

Figure 11: system with Shunt Capacitor 

The power Flow direction, the PU voltage and Angle of each bus and power loss pf 

transformer and transmission line is show in the Figure 12: 

 

Figure 12: The PU voltage, angle and Power flow direction of the system with shun compensator 

The Case summary of the system with capacitor is show in the Figure 13: 
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Figure 13: The Case summary of the system with capacitor 

When the Value of the Capacitor is greater than 110 Mvar the same steps were done: 

The Value of the Capacitor Choosed 130 Mvar: the system is show in the Figure 14: 

 

Figure 14: The new run when the capacitor is greater than 110 

The Case summary of the new system is show in the Figure 15: 
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Figure 15: The New Case Summary of the System 

Here, the value of the Capacitor is Choosed less than 110 Mvar:  

The Value Choosed 90 Mvar, the new simulation of the system is show in the Figure 16: 

 

Figure 16: The Run when the Capacitor is less than 110 Mvar 
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Figure 17: Case Summary when the capacitor is less than 110 

 From the Previse Cases when the Capacitor is chose 110 Mvar, the value of losses in (Mvar) 

is high and the power at the bus is unity, but when changed the value of the capacitor greater 

than 110 Mvar, the losses in Mvar is small, but when the capacitor is changed to less than 

110, the value of the loss high but the power at the bus is not unity.    

The faults information was inserted into the Program, and the 3-phase symmetrical faults 

were found, the results are show in the Figure 17: 

 

Figure 18: 3-Phase Symmetrical faults 
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Figure 19: The Value of current in transition line during fault 

 

Figure 20: The Bus Voltage during the fault 

 

  

 

 


