
Chapter 5 

Conclusion 

From the simulation results, optimal location for fixing the power capacitors in a 

grid can be summarized as below. 

Switching of Capacitor Banks 

During energization of capacitors, transient over current and over voltages were 

high if capacitor banks were located at 33 kV busbar. When consider the 

switching of capacitor banks, it is preferred to locate the power capacitors at 

tertiary of the transformers. 

The reasons were: 

Capacitor bank switching is one of the most frequent utility operations, potentially 

occurring multiple times per day and hundreds of time per year throughout the 

system, depending on the need for system. 

Utility capacitor bank switching can have negative impacts on power quality, 

especially for customer power systems. AC and DC drives, along with other 

electronic equipment, can be very sensitive to transient voltages. Utility capacitor 

bank switching transients can be magnified at low voltage capacitor locations on 

customer power systems, causing drives to trip and production and other processes 

to stop. 

Since fast switching of capacitor banks can increase the voltage variations which 

were higher than the specified voltage levels of capacitor banks, could causes 

dielectric failures in capacitor units. Therefore it is more preferred to switch the 

capacitor banks in pre decided time intervals to avoid development of unnecessary 

stress in capacitor units. 
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5.2 Switching of distribution loads 

During connecting and disconnecting of 33 kV loads changes in voltage and 

currents were high at capacitors, when they were connected to the 33 kV load 

busbars. The reason was that capacitors and loads were in the same busbars and 

changes in voltage will directly transfer to the capacitors. 

5.3 Capacitor unit failure 

For both options it is difficult to observe significant effect to the capacitor banks 

due to failure of a capacitor unit. However capacitor units in parallel in the same 

group may have slightly higher voltage across them. 

Since the capacitor cover is not grounded a unit failure of capacitor not have much 

influence for both options. 

5.4 Unbalance system faults 

During 33 kV and 132 kV feeder faults, changes in capacitor bank voltage and 

current were similar for both options. At transformer locations less damping can 

be observed. 

5.5 Balance system Faults 

For 33 kV balance faults two options have similar behavior but during 132 kV 

balance fault less damping and high-oscillations were present when capacitors at 

transformer tertiary. 

5.6 Lightning to 220 kV Feeder 

Resultant effects due to lightning stroke were high when capacitors located at 

transformer tertiary. The high voltages and current in capacitor could ultimately 

lead to the failure to capacitor banks. In practically suitable energy dissipation 

lightning arrestors were installed to divert these lightning impulses at line end of 

the grid and at high voltage and low voltage sides of the power transformers. 
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Summary 

If capacitor banks were installed at tertiary of the power transformers capacitors 

were open to less stresses during 

• Switching of capacitor banks frequently 

If capacitor banks were located at 33 kV busbars the Capacitors have less stresses 

for 

• Phase to earth faults in feeders 

• Lightning strikes at high voltage side. Generally lightning arrestors are 

installed in the grid substation to suppress the lightning strokes. Lightning 

arrestor function was not included for this model. 

Recommendation 

Capacitor banks at tertiary of 220/132/33 kV transformers are recommended for 

grid substations at industrial areas where the capacitor banks were switched 

frequently and distribution line faults are less. Example locations are, 

• Kotugoda 

• Pannipitiya 

• Thulhiriya 

Capacitor banks at 33 kV busbars are recommended to the grid substations where 

voltage improvement is required due to long transmission power lines. Since most 

of these are end grid substations and availability of tertiary transformers also 

limited. Example locations are, 

• Anuradhapura 

• Habarana 

• Panadura 

• Puttalama 

• Kurunegala 


