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Background




Directional Time Over-Current

Generator

WATTS = Positive
VARS = Positive
PF = Lag




Directional Time Over-Curren

VAG(U‘nlaulted) Fautt angle
set @ 60" Lag

Phasors for Phase A Polarization:

VPol = VBC*(1/_ECA) = polarizing voltage

|A = operating current
ECA = Element Characteristic Angle @ 30°
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Directional Power

OPERATE RESTRAIN

RCA = 180°
SMIN >0




Under-Frequency Protection
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~ Generator Out-Of-Step




Generator Out-Of-Step

Binder = Y2 x (generator
transient reactance +
GSU reactance

Forward Reach =
15xGSU
reactance
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Facility Load Shedding
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1 Other Considerations

* Auto-Reclose of Utility Breakers
* Sync Check supervision of utility tie breaker

* Sync Check supervision of utility line breakers



Conclusions
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If you have a generator, you don't have to lose
the whole shooting match

The intertie must be protected

IEEE 1547 is a start to understand the
protection

Separation from the utility must occur for
utility faults

Once separation has occurred, you must
ensure that you have adequate generation
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