5. The SDT added a requirement in the underfrequency load shedding performance characteristics that requires (in simulations) frequency to not remain below 58.2 Hz for greater than four seconds cumulatively per simulated event (Requirement R6.2). The SDT added this requirement to better coordinate with the Generator Verification Project (PRC-024) tripping curve. Do you agree with this additional requirement?
Summary Consideration:  
· Several commenters expressed their support for adding this requirement. Because of industry feedback the team has proposed to replace the existing requirements (R6.x to R6.y) with a curve contained in Attachment X.
	Organization
	Yes or No
	Question 5 Comments:

	TRE UFLS Standard Drafting Team
	Yes
	The TRE UFLS SDT agrees that the UFLS program should coordinate with the performance requirements of the Generation Verification Project (PRC-024-1).  The requirement for not remaining below 58.2 Hz for greater than four seconds appears to be within the No Trip Zone area of the Off Normal Frequency Capability Curve in Attachment 1 of PRC-024-1.

	Response: Thank you for your support. 

	Pepco Holdings, Inc – Affiliates
	Yes
	

	Bonneville Power Administration
	Yes
	

	Northeast Power Coordinating Council
	Yes
	We believe it is important to remove this apparent miscoordination between the generator tripping requirements in PRC-024 and the UFLS program performance requirements in PRC-006.

	Response: Thank you for your support

	Southern Company
	
	We agree this change better coordinates with PRC-024.If coordination with PRC-024 is the ultimate goal, it seems a simple offset would be better.  For example, adding 0.1 Hz to the PRC-024 underfrequency requirements would seem more straightforward and provide a more consistent offset ( 58 Hz at 3 sec and 59.6 Hz at 1800 sec.).

	Response: Thank you for your support.  The SDT has adopted an approach that provides a constant offset of 0.2 Hz between 0  and 30 seconds.

	ERCOT ISO
	Yes
	ERCOT ISO agrees that the UFLS program should coordinate with the performance requirements of the Generation Verification Project (PRC-024-1).  The requirement for not remaining below 58.2 Hz for greater than four seconds appears to be within the No Trip Zone area of the Off Normal Frequency Capability Curve in Attachment 1 of PRC-024-1.

	Response:  The SDT appreciates your support. 

	Electric Market Policy
	Yes
	

	Midwest ISO Stakeholders Standards Collaborators
	No
	Please provide the technical justification for this performance criterion. We would like to add the statement "Unless generation capability or protection warrants or allows for a lower limit" to the end of the requirement. In the MRO region, this would help Manitoba Hydro and Saskatchewan that need to shed more than 30% of the area load. In these areas, when shedding that much load the frequency would drop below 58.2 Hz for longer than 4 seconds. We understand the SDT wants to ensure load shedding programs achieve quick frequency recovery and minimize underfrequency exposure. However we do not feel this requirement is the right way to go about that. This type of criteria is overly specific and should not be in the NERC standard.  The recently developed MRO UFLS program which sheds 30% of system load appears to meet this criteria, but the Canadian portions of MRO which have higher load shedding requirements are unlikely meet this criteria.  Aggressive load shedding programs in general will probably not satisfy this requirement.  Frequency recovery, overall load shedding performance, and coordination with generation protection, should all be evaluated at the regional level by those who do the technical analysis of regional load shedding programs.  In addition to study work, a lot of common sense needs to be applied. Several things need to be discussed to clarify our position.

	Response:  This criterion was selected to provide margin between the generator tripping curve proposed in PRC-024 and the UFLS performance characteristics.  The SDT does not believe it is necessary to modify the requirement as suggested because the performance characteristics in R6 of the draft PRC-006 standard would NOT apply to load-generation imbalances over 25 percent.  An UFLS program capable of shedding more than 25 percent of a system’s load would only need to comply with the performance characteristics up to a 25 percent load-generation imbalance.  Beyond a 25 percent load-generation imbalance, the group of Planning Coordinators within a region would not be subject to these requirements and could devise other performance characteristics that would apply under load-generation imbalance scenarios greater than 25 percent. 
The SDT understands the concern over bigger sub-regional UFLS programs.  The SDT recognizes that Planning Coordinators in a region with a 60 percent capable UFLS program, for example, may have trouble complying with the performance characteristics even under a 25 percent load-generation imbalance scenario.  The SDT is not convinced that it would be impossible to comply, but can see that it could be more difficult.  Assessments that demonstrate the reliability objective of PRC-006 can be met without meeting the performance characteristics in Requirement R6 could be used to support a request for a regional variance.




	SERC UFLS Standards Drafting Team
	
	We agree this change better coordinates with PRC-024.If coordination with PRC-024 is the ultimate goal, it seems a simple offset would be better.  For example, adding 0.1 Hz to the PRC-024 underfrequency requirements would seem more straightforward and provide a more consistent offset ( 58 Hz at 3 sec and 59.6 Hz at 1800 sec.) 

	Response: Thank you for your support.  The SDT has adopted an approach that provides a constant offset of 0.2 Hz between 0 and 30 seconds.

	FRCC Standards & Operations Departments
	Yes
	

	Florida Municipal Power Agency and Select Members
	Yes
	

	MRO NERC Standards Review Subcommittee
	No
	Please provide the technical justification for this performance criteria. We suggest the addition of the statement "Unless generation capability or protection warrants or allows for a lower limit" to the end of Requirement R6.2. In the MRO region, this qualification would help Manitoba Hydro and Saskatchewan that need to shed more than 30% of the area load to achieve reasonable frequency recovery in these islands. In these areas, the shedding of a higher percentage of load may allow the frequency to drop below 58.2 Hz for longer than 4 seconds, but the subsequent impacts on the hydro generator in these islands are acceptable. On a related note, we suggest the addition of the statement "Unless generation capability or protection warrants or allows for a higher limit" to the end of Requirement R6.3, if the impacts of island equipment are acceptable. 

	Response: :  This criterion was selected to provide margin between the generator tripping curve proposed in PRC-024 and the UFLS performance characteristics.  The SDT does not believe it is necessary to modify the requirement as suggested because the performance characteristics in R6 of the draft PRC-006 standard would NOT apply to load-generation imbalances over 25 percent.  An UFLS program capable of shedding more than 25 percent of a system’s load would only need to comply with the performance characteristics up to a 25 percent load-generation imbalance.  Beyond a 25 percent load-generation imbalance, the group of Planning Coordinators within a region would not be subject to these requirements and could devise other performance characteristics that would apply under load-generation imbalance scenarios greater than 25 percent.
The SDT understands the concern over bigger sub-regional UFLS programs.  The SDT recognizes that Planning Coordinators in a region with a 60 percent capable UFLS program, for example, may have trouble complying with the performance characteristics even under a 25 percent load-generation imbalance scenario.  The SDT is not convinced that it would be impossible to comply, but can see that it could be more difficult.  Assessments that demonstrate the reliability objective of PRC-006 can be met without meeting the performance characteristics in Requirement R6 could be used to support a regional variance.



	Kansas City Power & Light
	No
	Do not have a problem with a frequency threshold or duration, however, 58.2Hz and 4 seconds sounds arbitrary.  UFLS systems have been in place for years and would be very difficult and expensive to modify to meet the criteria stated here.  To justify any need to go to that expense, it is important to establish the engineering basis for this criteria.  What is the engineering basis for the 58.2Hz and 4 seconds?

	Response:  The proposed point was selected to provide 0.2 Hz margin between the generator tripping curve proposed in PRC-024 and the UFLS performance characteristics.  Based on industry input the SDT has replaced the discrete points in the proposed standard with a continuous curve that provides consistent 0.2 Hz margin between 0 and 30 seconds.  The SDT does not anticipate that existing UFLS programs will need to be redesigned to meet this requirement for load-generation imbalances up to 25 percent.  However, the group of Planning Coordinators in a region could  pursue a variance if their existing UFLS program does not meet the requirement.

	IRC Standards Review Committee
	Yes
	We do not have a concern with this requirement if the 0.2 Hz above 58.0 Hz is intended as a margin/buffer to ensure generators do not trip pre-maturely.

	Response:  The SDT’s intent is to provide margin to minimize the risk of generators tripping prematurely during an underfrequency event.  The SDT thanks you for your comment.

	Cowlitz County PUD
	Yes
	

	Edward C. Stein
	
	

	Colmac Clarion
	Yes
	Agree that it is a reasonable setpoint for consistent evaluation/simulation; may not be reasonable as a 'limit' after evaluation is complete.

	Response: 
The proposed point was selected to provide 0.2 Hz margin between the generator tripping curve proposed in PRC-024 and the UFLS performance characteristics.  Based on industry input the SDT has replaced the discrete points in the proposed standard with a continuous curve that provides consistent 0.2 Hz margin between 0 and 30 seconds.  

	City of Bedford
	Yes
	

	Alabama Municipal Electric Authority
	Yes
	The SDT should consider changing the four seconds to six seconds because of the data scanning requirements of other generator functions such as automatic generation control.

	Response:  Thank you for your support.  The proposed point provides 0.2 Hz margin between the generator tripping curve proposed in PRC-024 and the UFLS performance characteristics.  The SDT believes that increasing the time to six seconds would not provide adequate margin to minimize the risk of generators tripping prematurely during an underfrequency event. The SDT would like to clarify that the question asked is not related to data scanning requirements for AGC. .

	US Army Corps of Engineers
	Yes
	

	NIPSCO
	No
	4 seconds is too long.

	Response:  The proposed point provides 0.2 Hz margin between the generator tripping curve proposed in PRC-024 and the UFLS performance characteristics.  The SDT believes that decreasing the time to less than four seconds is not necessary to coordinate the UFLS program with the generator protection requirements in PRC-024 and would place an unnecessary burden on the group of Planning Coordinators responsible for the UFLS program design.

	Public Service Electric and Gas Company
	
	

	Central Lincoln
	Yes
	

	SPP System Protection and Control Working Group
	Yes
	

	Long island power Authority
	Yes
	

	Exelon
	No
	This should be left up to the regions.  Load trip set points are left up to the Regions and thus so should generating unit settings. Unit coordination requirements should be part of the PRC standards (PRC-001 and PRC-024).  This requirement leaves the responsibilities of attaining this goal ambiguous.  It would not be appropriate to base compliance on an entity performing a study on the study outcome.

	Response:  The SDT agrees that unit coordination requirements should be established in PRC-024 and notes that the proposed UFLS standard does not establish requirements for generator trip settings.  The
 proposed UFLS standard requires the group of Planning Coordinators within a region to design and establish the requirements for the UFLS program to coordinate with the generator requirements established in PRC-024.  .   

	ReliabilityFirst Corporation
	Yes
	

	Arkansas Electric Cooperative Corporation
	
	

	System Protection & Control
	Yes
	

	Duke Energy
	No
	We agree this change better coordinates with PRC-024.If coordination with PRC-024 is the ultimate goal, it seems a simple offset would be better.  For example, adding 0.1 Hz to the PRC-024 underfrequency requirements would seem more straightforward and provide a more consistent offset ( 58 Hz at 3 sec and 59.6 Hz at 1800 sec.)  The stair step created by the proposed method greatly reduces the area available above the PRC-024 limit.[SERC UVLS team see chart below]Even with the added requirement, the UFLS curve still does not coordinate with the PRC 024 curve at 59.5 Hz.  If the 59.3 Hz proposed by PRC-006 is maintained, then it seems PRC-024 should be approximately 0.1 Hz lower, 59.2 Hz.  Otherwise, the upper limit for PRC-006 must be increased to coordinate with the PRC-024 curve (e.g. increase by 0.3 Hz to 59.6 Hz).  Similarly, the upper requirement does not coordinate with PRC-024 out in time.

	Response: Thank you for your support.  The SDT has adopted an approach that provides a constant offset of 0.2 Hz between 0 and 30 seconds.

	ReliabilityFirst
	Yes
	

	Illinois Municipal Electric Agency
	
	

	Hydro-Québec TransEnergie (HQT)
	Yes
	HQT believe it is important to remove this apparent miscoordination between the generator tripping requirements in PRC-024 and the UFLS program performance requirements in PRC-006.See also our answer to Q8 in regards to frequency treshold.

	Response: Thank you for your support.  Please see also our response to your comment on Question 8.

	AEP
	Yes
	

	Ontario Power Generation
	Yes
	

	We Energies
	Yes
	

	PacifiCorp
	Yes
	Coordination with PRC-024 is very important.  PacifiCorp supports this change.

	Response:   Thank you for your support.

	NextEra Energy Resources, LLC
	Yes
	

	American Transmission Company
	No
	Please provide the industry with the technical justification for this performance criteria.We would like to add the statement "Unless generation capability or protection warrants or allows for a lower limit" to the end of Requirement R6.2 and R6.3. In the MRO region, this qualification would help Manitoba Hydro and Saskatchewan that need to shed more than 30% of the area load to achieve reasonable frequency recovery in these islands. In these areas, the shedding this quantity of load may allow the frequency to drop below 58.2 Hz for longer than 4 seconds, but the subsequent impacts on the hydro generators in these islands are acceptable.

	Response:  This criterion was selected to provide margin between the generator tripping curve proposed in PRC-024 and the UFLS performance characteristics.  The SDT does not believe it is necessary to modify the requirement as suggested because the performance characteristics in R6 of the draft PRC-006 standard would NOT apply to load-generation imbalances over 25 percent.  An UFLS program capable of shedding more than 25 percent of a system’s load would only need to comply with the performance characteristics up to a 25 percent load-generation imbalance.  Beyond a 25 percent load-generation imbalance, the group of Planning Coordinators within a region would not be subject to these requirements and could devise other performance characteristics that would apply under load-generation imbalance scenarios greater than 25 percent.
The SDT understands the concern over bigger sub-regional UFLS programs.  The SDT recognizes that Planning Coordinators in a region with a 60 percent capable UFLS program, for example, may have trouble complying with the performance characteristics even under a 25 percent load-generation imbalance scenario.  The SDT is not convinced that it would be impossible to comply, but can see that it could be more difficult.  Assessments that demonstrate the reliability objective of PRC-006 can be met without meeting the performance characteristics in Requirement R6 could be used to support a regional variance.



	Luminant Power
	Yes
	

	Ameren
	Yes
	It is a step in the right direction but additional modifications to the performance characteristics are needed to coordinate effectively with PRC-024. When viewing the frequency and time limits in PRC-024 simultaneously with this draft standard in a graphical manner, there are regions of frequency and time duration for which it is permitted for the generators to operate, but for which it is not permitted for the system as a whole to operate.  

	Response:  The SDT intent is to provide margin to minimize the risk of generators tripping prematurely during an underfrequency event.  Based on industry comments, the SDT has clarified this requirement by replacing the discrete points in the proposed standard with a continuous curve that provides a consistent 0.2 Hz margin between 0 and 30 seconds.

	FirstEnergy Corp
	No
	The requirement does not exactly match those in PRC-024-1 (Attachment 1) on generator frequency characteristics.  In fact, reliability would be better served if the frequency requirements for generators was in PRC-006 rather than PRC-024.  For UFLS to be effective, it is a fundamental concept that generation stay connected long enough for load shedding to fully occur.  By separating these requirements into different standards, it discounts the need to balance load and generation in a stressed system.  PRC-024 allows GO's to be granted exceptions to meeting a fairly generous frequency characteristic but there are no assurances that an equivalent load is shed to balance these exceptions.

	Response:  The SDT intent is to provide margin to minimize the risk of generators tripping prematurely during an underfrequency event.  Based on industry comment, the SDT has clarified this requirement by replacing the discrete points in the proposed standard with a continuous curve that provides a consistent 0.2 Hz margin between 0 and 30 seconds.  While the SDT recognizes that regional criteria traditionally have included underfrequency load shedding and generator trip limits in a single document, this has the disadvantage of spreading generator requirements across multiple standards.  The SDT believes system reliability can be maintained as long as the UFLS performance characteristics and the generator trip limits are coordinated regardless of the standards in which these requirements reside. 

	CenterPoint Energy
	
	

	Independent Electricity System Operator
	Yes
	We do not have a concern with this requirement if the 0.2 Hz above 58.0 Hz is intended as a margin/buffer to ensure generators do not trip pre-maturely. However, we do have a concern with R6.3.During the 2003 blackout, the overfrequency limits in R6.3  were violated without any reported adverse effects on the BES.  Why are the overfrequency limits needed?   If they are not needed to protection equipment, then they should be removed.

	Response: Thank you for your comments.  The SDT has developed the overfrequency characteristic in Requirement R6.3 to coordinate with the overfrequency trip setting limits proposed in PRC-024.  The trip setting limits were developed by the Generator Verification SDT based on the withstand capabilities of generating units.  The concern with operation of generating units at off-nominal frequency is the cumulative fatigue effect, so it is possible that generating units experienced significant loss of life on August 14, 2003 even if the adverse effects were not readily observable immediately after this event. 

	Xcel Energy
	Yes
	We support the philosophy that load shedding should occur prior to generation tripping.  We feel it is important to keep these two projects coordinated.  

	Response: Thank you for your support.


�8/24 - phil will propose language that clarifies the issue of compliance with the requirement





