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Learning the Basic Concepts of Learning the Basic Concepts of 
Capacitor Bank Switching Capacitor Bank Switching 

34.534.5--kV PerkV Per--Phase SystemPhase System

1 1 -- EnergizationEnergization InrushInrush

CB1 and CB4 Closed, Close Switch S1.CB1 and CB4 Closed, Close Switch S1.
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EnergizationEnergization Inrush Inrush -- First Bank CFirst Bank C11
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S in g le  B a n k  E n e rg iz a t i o n  -  In ru s h  C u r re n t  (A )  vs .  t im e  (m s )

Peak Current = 3041 Amps, Natural Frequency = 500 HzPeak Current = 3041 Amps, Natural Frequency = 500 Hz

EnergizationEnergization Inrush Inrush -- First Bank CFirst Bank C11
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S in g le  B a n k  E n e rg iz a t io n  -  B u s  V o l t a g e  (V )  vs .  t im e  (m s )
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Bus Voltage: Peak Voltage = 1.87 per unitBus Voltage: Peak Voltage = 1.87 per unit
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2 2 -- BackBack--toto--Back Back EnergizationEnergization

CB1, CB4, S1 Closed.  Close Switch S2.CB1, CB4, S1 Closed.  Close Switch S2.

BackBack--toto--Back Back EnergizationEnergization

Peak Current = 1400 Amps, Natural Frequency = 9.4 Peak Current = 1400 Amps, Natural Frequency = 9.4 KHzKHz
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B a c k -t o -B a c k  In ru s h  -  C u r re n t  in t o  C 2  (A ) vs .  t im e  (m s )
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BackBack--toto--Back Back EnergizationEnergization

Peak Bus Voltage = 1400 AmpsPeak Bus Voltage = 1400 Amps
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B u s  V o l t a g e  D u r in g  B a c k - t o -B a c k  In ru s h  -  B u s  V o l t a g e  (V )  vs .  t im e  (m s )

3 3 -- OutrushOutrush TransientTransient

CB1, CB3, CB4, S1 Closed.  Fault on Feeder or Bus.CB1, CB3, CB4, S1 Closed.  Fault on Feeder or Bus.
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4 4 -- Voltage MagnificationVoltage Magnification

CB1, CB2, CB4 Closed.  Close Switch S1 or S2.CB1, CB2, CB4 Closed.  Close Switch S1 or S2.

Voltage MagnificationVoltage Magnification

Peak Distribution Bus Voltage = 1.76 per unit.Peak Distribution Bus Voltage = 1.76 per unit.
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V o l t a g e  M a g n i fic a t io n  -  D is t r ib u t io n  B u s  V o l t a g e  (V )  vs .  t im e  (m s )
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5 5 -- Transient Recovery VoltageTransient Recovery Voltage

CB1 Closed, Fault on Bus.  Open CB1 to Clear Fault.CB1 Closed, Fault on Bus.  Open CB1 to Clear Fault.

Transient Recovery VoltageTransient Recovery Voltage

Oscillation between Circuit Breaker Bushing Oscillation between Circuit Breaker Bushing 
Capacitance and Source Inductance.Capacitance and Source Inductance.

Peak Bus Voltage = 1.4 per unit, Frequency = 5 Peak Bus Voltage = 1.4 per unit, Frequency = 5 KHzKHz..
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