R2
Fault Recording Requirements


R2.1
Transmission Owners shall record or have a process in place to derive 


the following FR data:

· The three phase to neutral voltages on each monitored line or bus 
as follows:

· On ring busses the voltages of bus sections connected to transmission lines

· On breaker-and-a-half arrangements the outer bus voltages, or the individual line voltages

· On straight busses common bus voltages or the individual line voltages

· The three phase currents and the residual or neutral currents of each monitored line and transformer

· Polarizing currents, if used

 


For the following:

	Location
	Monitored Equipment

	Any combination of three or more elements consisting of transmission lines (operated at 200 kV or above) and transformers (having primary and secondary voltage ratings of 200 kV or above)
	· Transmission lines operated at 200 kV or above, but if fault recording equipment is installed at the remote terminal of the transmission line this may be considered optional

· Transmission buses operated at 200 kV or above

· Transformers having primary and secondary voltage rating of 200 kV or above

· Tie lines between Balancing Authority Areas 100 kV and above

	Transmission substation connected at 200 kV or above through generating unit step up transformer(s) to either a generating plant having a single generating unit of 500 MVA or higher nameplate rating or an aggregate plant total nameplate capacity of 1500 MVA or higher
	· Transmission lines operated at 200 kV or above, but if fault recording equipment is installed at the remote terminal of the transmission line this may be considered optional

· Transmission buses operated at 200 kV or above

· Transformers having primary and secondary voltage rating of 200 kV or above

· Tie lines between Balancing Authority Areas 100 kV and above




R2.2
Generation Owners shall record or have a process in place to derive the 



following FR data for:

	Location
	Monitored Equipment

	Transmission substations connected at 200 kV or above through generating unit step up transformer(s) to either a generating plant having a single generating unit of 500 MVA or higher nameplate rating or an aggregate plant total nameplate capacity of 1500 MVA or higher
	· The three phase to neutral voltages on each Generator Step-up Transformer (GSU).  The voltages can be monitored at either the high voltage side or low voltage side of the GSU.  Generator bus voltages may be used.
· The three phase currents of each GSU at the same voltage used above.
· The neutral current of wye connected GSU high voltage windings.
· Polarizing currents, if used




R2.3
Transmission Owners and Generator Owners shall ensure that the 



FR data obtained conform to the following:  

· The FR data shall include at least three cycles of pre-trigger data.
· The FR data shall include either of the following:
· a post trigger record length of at least 50 cycles, or

· a duration to include the first three cycles of an event and the final cycle of an event, using either a single continuous record or multiple triggered records

· The FR data shall be recorded with a minimum recording rate of 16 samples per cycle.
· The FR data recording triggering parameters shall include one or more of following:
· negative sequence voltage 

· negative sequence current 

· zero sequence current (tertiary or residual) 

· under voltage

· over voltage

· over current

· zero sequence voltage





and one or more of the following:

· activation of DC trip busses 

· circuit breaker contact opening

· protective relay operation

