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Role of capacitor banks 
on distribution feeders

ÁMinimize reactive demand

ÁMinimize voltage drop

ÁReduce line losses
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Typical poletop capacitor bank construction
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Causes of bank neutral current

ÁOpen phase

ÁElement faults

ÁSystem unbalance

ÁTriplen harmonics

IA

IB

IC IN = IA + IB + IC



3

Blown fuse

ÁFuses can be easily identified in 
field inspection

ÁDetection is in control using IN

ÁControl can report immediately

Switch failure

Á Internal failure is undetectable 
in field inspections

ï Contact failure

ï Motor operator failure

Á Legacy bank switches may 
not have 52a/b contacts

Jumper failure

Connection failure may be hidden 
behind animal guards
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Capacitor element faults

ÁFuses blow for capacitor unit faults 

ï125ï165% rated phase current

ïShort circuit

ÁCapacitor unit faults begin as internal capacitor 
element faults

ÁShorted capacitor element

ïReduces reactive impedance (Xc) of affected phase

ï Increases current on affected phase

Capacitor element faults

S groups in series

n groups shorted by element
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System unbalance Triplen harmonics

IN = IA + IB + IC

IN magnitude determines condition

Condition |IN|

Open phase å 1 pu

System unbalance <0.03 pu

Element fault >0.05 pu, <0.25 ï0.65 pu

Triplen harmonics 0*

*Digital filtering can remove harmonic and dc components
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Normal (balanced) operation 
in capacitor bank

ICA

ICB

ICC

VA

VB

VC
ICA

ICB
ICC

IN

VC

VB

VA

Phase A open Phase A element fault
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Phase A open Phase A element fault


