1. Requirement R6 states that Fault Recording data shall include a pre trigger record length of at least two cycles and: a post trigger length of at least 50 cycles, or the first three cycles and the final cycle of an event.  Do you agree with the requirement?  If not, please propose alternate values or requirements and provide rationale.

Summary Consideration:  

	Organization
	Yes or No
	Question 8 Comment

	Northeast Power Coordinating Council
	Yes
	This requirement allows for the inclusion of legacy equipment.  This requirement does not stipulate the recording of adequate information for analysis.

	Response:  
The standard was written to allow for the use of legacy equipment and protective relays.  Newer and older DFRs and protective relays have differing capabilities, and it is very likely that information for the same event will be recorded at multiple locations.  The SDT believes that in all but the most unusual circumstances that adequate information will be available to analyze an event.  

	IRC Standards Review Committee
	No
	The SRC questions the need for two seemingly divergent Methods to achieve the reliability data objective. If the objective is to ensure that 2 cycles of pre-event data is available (to establish a base line) then both methods do that. But then Method 1 stores 50 cycles of data and ends (in essence losing all information after that 50 cycles). The second Method saves 3 cycles of post-event data and 2 cycles of data at the end. That means for events lasting longer than 50 cycles Method 1 is missing the end of event information, and Method 2 may not have any data at all after the first two cycles (except for the 3 cycles at the very end of the event). The SRC would ask what is the information that is needed for analysis. Seemingly these two methods are saving different pieces of data and yet both are acceptable. What is the technical basis for the 16 samples per cycle requirement? The SRC would also suggest that Requirement 6 be separated into two independent requirements - one for TOs and one for GOs. Although the intent to combine the two parallel requirements, it is possible for a compliance person to interpret the "AND" as an "inclusive AND" and require the TO (or GO) to have data for both R4 and R5 criteria. 

	Response:  The standard was written to allow for the use of legacy equipment and protective relays.  Newer and older DFRs and protective relays have differing capabilities, and it is very likely that information for the same event will be recorded at multiple locations.  The SDT believes that in all but the most unusual circumstances that adequate information will be available to analyze an event.  The value of 16 samples was chosen because all but the oldest microprocessor based relays sample a this rate or higher.  Requirements 4, 5 and 6 have been revised to clarify TO and GO requirements.

	SPP System Protection and Control Working Group
	No
	Recommend to change "first three cycles" to "first six cycles".  Six cycles will give you the relay time plus the breaker time.

	Response:  The SDT is reviewing this requirement.

	Members of the WECC Disturbance Monitoring Work Group
	Yes
	The term final cycle of an event is unclear. What is the definition of the "final cycle of an event"?

	Response:  This requirement was intended to determine when a fault cleared.  The final cycle of an event is the last electrical cycle that fault current was flowing.

	Southern Company - Transmission
	Yes
	No further comment.

	Response:

	SERC Engineering Committee Planning Standards Subcommittee
	No
	It is not clear why there are two different requirements for sampling data.

	Response:  If you are referring to the differences in the recording rates for fault records and DDRs, the differences are related to the data requirement differences between those two types of events.

	SERC Protection and Controls Sub-committee 
	Yes
	Add to the end of the first bullet for the same trigger point?

	Response: The standard has been reworded to add further clarity.

	PacifiCorp
	Yes
	

	Dominion
	Yes
	Add to end of first bullet under R6.1 "for the same trigger point"

	Response: The standard has been reworded to add further clarity.

	Bonneville Power Administration
	Yes
	The number of element criteria may be too stringent, change to 5 elements.

	Response: The SDT is reviewing this requirement.

	FirstEnergy
	Yes
	

	Florida Power & Light
	Yes
	We agree, however, the term "event" needs to be defined. Please provide a working definition for event.

	Response:  The SDT is considering including a working definition for “event” that will be in an FAQ document.

	Los Angeles Department of Water & Power
	
	

	MRO NERC Standards Review Subcommittee
	No
	The first three cycles of an event and the final cycle of an event doesn't seem adequate.

	Response:  On a large interconnected system, most faults will be recorded by multiple devices, including devices capable of recording longer records. The SDT believes that adequate information will be recorded and these fault record lengths have been selected to allow for legacy equipment, however  we are reviewing this requirement.

	PG&E System Protection 
	Yes
	The term final cycle of an event is unclear. What is the definition of the "final cycle of an event"?  We recommend that we use "end of the event" instead.

	Response:  This requirement was intended to determine when a fault cleared.  The final cycle of an event is the last electrical cycle that fault current was flowing.

	US Bureau of Reclamation
	Yes
	

	NERC
	No
	The term "final cycle of the event" is confusing.  The recording should remain for at least 2 seconds or until the triggered value has been eliminated.

	Response:  The “final cycle of an event” requirement was intended to determine when a fault cleared.  The final cycle of an event is the last electrical cycle that fault current was flowing.  Requiring a 2 second record length, or requiring the installation of a device that will continuously record until a fault clears, will eliminate the use of all but the latest generation of microprocessor based relays, and some legacy DFRs.  The SDT believes that installing new equipment at locations that do not have any monitoring is more beneficial than replacing legacy equipment that is currently in use and has proven to be adequate.  In addition, the newer equipment installed at locations that previous had no equipment will have that capability, and are likely to record events one of more substations away, and that data will help in event analysis.

	TransAlta
	
	

	Grant County PUD
	Yes
	

	NYISO
	Yes
	Yes, this sounds good, but we don't understand how one could record the first 3 cycles and final cycle of an event.

	Response:  This can be done in microprocessor based relays by recording two or more records and by using appropriate triggers.

	Tri-State Generation and Transmission Association
	Yes
	How is the final cycle of an event determined?

	Response:  This requirement was intended to determine when a fault cleared.  The final cycle of an event is the last electrical cycle that fault current was flowing.

	Cowlitz County PUD
	Yes
	If the former requirement is preferred, would it be best to require all new equipment abide by the 2 - 50 cycle requirement and only allow the first three cycles and the final cycle method for existing legacy equipment? I would not take issue with this when the standard is up for a vote.

	Response:  It is likely that new protective relays will be able to record the longer records, but the SDT did not want to be so prescriptive that the standard  would require all new protective relay schemes to used the latest protective relays available.

	Portland General Electric
	Yes
	The following comments are those filed by the DMWG which we are filing in support: The term final cycle of an event is unclear. What is the definition of the "final cycle of an event"?

	Response:  This requirement was intended to determine when a fault cleared.  The final cycle of an event is the last electrical cycle that fault current was flowing.

	Progress Energy Florida
	No
	Wording is not very clear as to the fault length. An example on how it could be worded would be: "Recording duration shall be at least 50 cycles in total length with a minimum of 2 cycles of pre-fault data (or pre trigger)".

	Response:  This requirement has been reworded to improve clarity.

	Puget Sound Energy
	Yes
	The term final cycle of an event is unclear. What is the definition of the "final cycle of an event"?

This requirement was intended to determine when a fault cleared.  The final cycle of an event is the last electrical cycle that fault current was flowing.

	Schneider Electric
	Yes
	

	Independent Electricity System Operator
	No
	We do not see the two sets of condition to cover the same period or achieve the same objective. The first condition requires recording that covers a (continuous) period from -2 cycles to +50 cycles of a trigger. In the second condition, the periods covered appear to be (a) -2 cycles to +3 cycles of a trigger, and (b) the last 3 cycles of the "event". Our questions and comments are: i. Are "trigger" and "event" interchangeable? If so, what does R6 mean by "the last cycle of the event" given that there is already a requirement for the +3 cycles of the trigger ii. If they are not interchangeable, what does it mean by an "event" iii. The two conditions appear to require recording different time periods since in the second condition, the recording is not continuous from -2 cycles to +50 cycles of the trigger; as written, it only covers a period of -2 cycles to +3 cycles, then a void until the last cycle of the "event", which is not defined. If however the intent is to record the event 2 cycles before it occurs through to the end of the event, which is hard to define, then we suggest the second bullet be revised as follows: A pre-trigger record length of at least two cycles and a post-trigger record length that extends up until the trigger condition no longer exists. Still we are unable to rationalize how the "first 3 cycles of the event" fit in.

	Response:  The intent of this wording was to be able to determine when a fault started, and when it ended, while allowing legacy microprocessor based relays and legacy DFRs to be used to meet the standard.  On a large interconnected system, most faults will be recorded by multiple devices, including devices capable of recording longer records.  If the fault lasts for more than 50 cycles, there will likely be multiple records initiated by a DFR, and very likely a microprocessor based relay that clears the fault. 

	American Electric Power
	Yes
	

	NextEra Energy Resources (formerly FPL Energy)
	Yes
	

	National Grid
	
	

	Manitoba Hydro
	Yes
	

	Exelon Generation LLC
	Yes
	

	NV Energy
	Yes
	

	DTE Energy/Detroit Edison
	
	

	Wisconsin Electric
	Yes
	

	ITC Transmission, METC
	Yes
	

	City of Tallahassee (TAL)
	No
	I do not have the expertise to respond to the trigger lengths. However, R6.1 bullet 2, What is an "event"?  Is this different from the Disturbance used in R13?

	Response:    The SDT is considering including a working definition for event will in an FAQ document.

	PHI (PEPCO Holdings Inc.)
	Yes
	

	NV Energy (fka Sierra Pacific Resources)
	Yes
	The Standard is unclear in the use of the terminology "final cycle of an event".  Can this be further defined for clarity of the Standard?

	Response:  This requirement was intended to determine when a fault cleared.  The final cycle of an event is the last electrical cycle that fault current was flowing.

	Salt River Project
	Yes
	What is the definition of the "final cycle of an event"?

	Response:  This requirement was intended to determine when a fault cleared.  The final cycle of an event is the last electrical cycle that fault current was flowing.

	Pacific Northwest National Laboratory
	
	

	Progress Energy Carolina, Inc.
	No
	Ok with first bullet under R6.1, however, the second bullet refers to "event" without a definition of what constitutes an "event". 

	Response:  The SDT is considering including a working definition for event will in an FAQ document.

	Hydro-Québec TransEnergie (HQT)
	Yes
	This requirement allows for the inclusion of legacy equipment.  This requirement does not stipulate the recording of adequate information for analysis.

	Response:   The standard was written to allow for the use of legacy equipment.  With time stamping added, legacy equipment should be adequate for the analysis of most system disturbances.  The SDT believes that installing new equipment at locations that do not have any monitoring is more beneficial than replacing legacy equipment that is currently in use and has proven to be adequate.

	Brazos Electric Power Cooperative, Inc.
	
	

	WECC
	
	

	Entergy Services, Inc
	Yes
	

	Northeast Utilities
	Yes
	This requirement allows for the inclusion of legacy equipment.  However, this requirement does not stipulate the recording of adequate information for analysis of events that are more complex than a simple fault-trip.

	Response:  The standard was written to allow for the use of legacy equipment.  With time stamping added, legacy equipment should be adequate for the analysis of most system disturbances.  The SDT believes that installing new equipment at locations that do not have any monitoring is more beneficial than replacing legacy equipment that is currently in use and has proven to be adequate.

	San Diego Gas and Electric Co.
	Yes
	Is there a definition of "the final cycle of an event"? We'd want to make sure that we understand that fully.

	Response:  This requirement was intended to determine when a fault cleared.  The final cycle of an event is the last electrical cycle that fault current was flowing.

	New York Independent System Operator
	No
	There is confusion over the meaning to the second option.  Does it mean for faults with a duration of greater than 50 cycles this is the minimum record? Or does this allow for use of relays with limited fault recording to be used?  Regardless, this record is not equal to the first option.  The second record option would be inadequate.

	Response:  You are correct in the assumption that the second option was added to allow the use of legacy microprocessor based relays and legacy DFRs.  With time stamping added, legacy equipment should be adequate for the analysis of most system disturbances.  The SDT believes that installing new equipment at locations that do not have any monitoring is more beneficial than replacing legacy equipment that is currently in use and has proven to be adequate.

	E.ON U.S.
	No
	Generally, pre-trip data has more analytical value than post-trip data.    

	Response:  The value of pre-trigger data versus post-trigger data depends on what you are trying to analyze.   The standard does not preclude anyone from recording additional pre or post trigger data.

	Arizona Public Service Co.
	Yes
	If you tell me what the definition of the end of an event is and then I'll be sure to capture the "final cycle" of the event.

	Response:  This requirement was intended to determine when a fault cleared.  The final cycle of an event is the last electrical cycle that fault current was flowing.

	JEA
	No
	Various manufacturer's equipment does not presently support this requirement.  Special designs and modifications to certain types of relays and fault recording equipment will need to be developed to fully support this requirement, as presently written.

	Response:  The requirements were drafted to allow for the use of as much legacy recording devices as possible while still providing adequate information to analyze faults.

	Tucson Electric Power
	Yes
	The term final cycle of an event is unclear. What is the definition of the "final cycle of an event"?

	Response:  This requirement was intended to determine when a fault cleared.  The final cycle of an event is the last electrical cycle that fault current was flowing.

	Alberta Electric System Operator
	No
	The AESO supports the IRC SRC comments to this question. The AESO would also suggest that the R6 could be revised to require post trigger recording to be "at least 50 cycles post trigger AND the last cycle for extended faults". 

	Response:  See our response to the IRC SRC.  Requiring at least 50 cycles would prevent the use of most protective relays which have proven adequate for most events.  In the rare event that a fault lasts more than 50 cycles, it is likely that other protective relays and other DFRs will also record the fault.

	Beckwith Electric Co
	No
	This section needs to be rewritten. It is confusing the way it is written with two different options. There is no definition of triggering. As an example: if the triggering is achieved using an input contact (generator/GSU breaker 'a' or 'b' contact) then having 2 cycle pre-tiggering will not capture the required important information and will have 50 cycles of post trigger data which is useless as the breaker has already opened. The other problem is that unlike transmission line relay operations (typically happens much shorter than 50 cycles) the generator relay operations can take several seconds from the inception of fault/abnormal condition (example: loss of field, under frequency, V/Hz, out of step, reverse power etc). Recommend changing the total record length to at least 5 sec with pre and post trigger length selectable based on the triggering mechanism. 

	Response:  After a review of triggering practices among many utilities, the SDT decided to allow companies to continue to use whatever method they have found to work well for them.  What works for one T. O. or G. O. may or may not work for another T.O. or G. O.  R4 and R5 states that each T. O. and G. O. must have a process in place to derive fault data, and the SDT feels that to do this triggering requirements are inherently required.  See DDR requirements for events that take seconds or minutes to evolve.  

	Duke Energy
	Yes
	

	CenterPoint Energy
	
	

	Xcel Energy
	Yes
	

	Utility System Efficiencies, Inc.
	Yes
	The term final cycle of an event is unclear. What is the definition of the "final cycle of an event"?

	Response:  This requirement was intended to determine when a fault cleared.  The final cycle of an event is the last electrical cycle that fault current was flowing.

	British Columbia Transmission Corporation
	Yes
	What is the definition of the "final cycle of an event"?

	Response:  This requirement was intended to determine when a fault cleared.  The final cycle of an event is the last electrical cycle that fault current was flowing.

	Kansas City Power & Light
	No
	Do not agree with the notion of data recording of the first 3 cycles and the final cycle.  The first three cycles and the last cycle is not sufficient data to be useful for fault recording analysis.  At least 6 cycles is needed at the beginning of the record.  Although 6 cycles is better, that still does not guarantee sufficient data will be collected in every instance.  Recommend the SDT consider changing to capturing 6 cycles.

	Response:  The SDT is reviewing this requirement.

	PNM
	Yes
	


