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ABSTRACT 

 In the current investigation, the effect of using shunt and series capacitors 

compensation on power systems operation will be discussed. Shunt and series 

capacitors are to be applied on networks of Madinah and Makkah. The 

investigation has been conducted in the following :  

 Load flow studies are performed for Madinah and Makkah system voltages 

380kv, 110 kV and 33KV. Three different load levels (light, medium and peak) 

have been considered in the investigation. Power World Simulator PWS has 

been used to perform the load flow analysis. The obtained results of load flow 

studies are compared to the actual load flow and found identical. 

Development of a systematic programming method to find the locations of 

implementing series capacitors on Madinah and Makkah network. 

Transmission lines of 380 kV, 110 kV and 33KV have been considered. It was 

noticed that series capacitor compensation increases the power transmission 

capability of some major high voltage transmission lines by more than 200%. 

Development of a systematic programming method to find the locations of 

implementing shunt capacitors on Madinah and Makkah network. It was found 

that the use of shunt capacitor compensation reduces the reactive power 

generation by around 52% during the peak time.  

Development of a systematic programming method to find the locations of 

implementing mixed shunt and series capacitors on Madinah and Makkah 

network. Both voltage levels 380kV and 110kV have been investigated for each 

city in Madinah and Makkah. It was found in the investigation that mixed 

compensation reduces the reactive power generation significantly and 

increases the transmission capability of the network around 46 % reduction in 

generated Mvar obtained during peak load when using mixed compensation. 

 

 

 

 



 


