2. As proposed, each regional UFLS standard must require that, for underfrequency conditions resulting from an imbalance between load and generation of at least 25 percent within an interconnection, region, or identified island(s) within or between regions, the UFLS must arrest frequency decline at no less than 58.0 Hz.  Do you agree with this design parameter?  If you disagree, please identify whether you believe this design parameter should be deleted or revised.
Summary Consideration:  
The Underfrequency Load Shedding Drafting team decided to convert the “Characteristics of UFLS Regional Reliability Standards” into a continent wide standard that will follow the standards development process. The team acknowledges that this is a shift in approach but sees many benefits to proceeding with a continent-wide standard.

Performance Characteristic Modifications:

1. The SDT reviewed the comments received and made several conforming changes to the performance characteristics (now requirements) to provide additional clarification of the performance characteristic. 

· Several commenters requested that the SDT clarify if the intent of this performance characteristic is to ensure an entity’s UFLS scheme operates in its entirety prior to 58.0 Hz or that the system frequency must never drop below 58 Hz. The SDT clarified that the intent of the characteristic is that the system must be designed such that frequency does not drop bellow 58.0 Hz for generation deficits up to and including 25%. 

· Many commenters indicated in their comments that the terms used in the performance characteristic “imbalance between load and generation” and “at least 25 percent” should be modified or clarified. In response to these comments, the SDT modified the performance characteristic (now Requirement R6) to clarify that an imbalance = (load – actual generation output)/(load) of up to 25 percent within the identified island. Compliance with the performance characteristics when the generation deficit is greater than 25% is not required by this standard. The SDT believes that the proposed characteristics values are achievable for generator deficits up to and including 25%. For deficiencies up to 25% these performance characteristics must be met; however, for deficiencies exceeding 25% the Regional Entities may develop other performance requirements through Regional Standards or Regional Variances.
· Some commenters indicated that the 25% stated in the characteristic should represent that amount of load at system peak that could be shed by UFLS relays. The SDT clarified that the 25% represents the imbalance between load and generation not the amount of load at system peak to be shed. The intent is that this would work for any load level (peak, off-peak, etc.). 
· Several of the comments received indicated that UFLS should be used as a safety net based on installation requirement rather than performance requirements. Further, as worded the performance characteristic is almost impossible to meet unless all load is on UFLS. The SDT clarified that the design of the UFLS program, as demonstrated by simulation, must comply with the performance characteristics, not its performance during an event. The standard has been modified to further clarify this point (Requirement R6).  
· Several comments indicated that the phrase “identified island” requires clarification. Is it required that the entity identify any island that has the possibility of being formed as a result of a system disturbance? And if so, it is not appropriate for these characteristics to require every possible island to meet the load mismatch criteria. The SDT clarified that it is not the intent to identify every possible island or perform an exhaustive analysis. However, it is necessary to identify island(s) as a basis for designing the UFLS program (Requirement R5). The SDT clarified requirements concerning identification of islands in Requirement R5. The SDT believes that analysis to determine islands does not need to predict how island boundaries might form in future events.
Coordination with PRC-024

· Many comments received indicated that some existing generating facilities may have equipment limitations or specific protection issues which require the generator to trip at a frequency level above 58 Hz.  The SDT believes that the generating equipment limitations should be addressed in the Project 2007-09: Generator Verification PRC-024 because part of the purpose of the standard (as stated in the SAR) is to ensure that generators will not trip off-line during specified voltage and frequency excursions and the SDT is coordinating with Project 2007-09: Generator Verification (PRC-024) and will continue to do so as the projects develop. 
	Organization
	Question 2
	Question 2 Comments:

	City Water, Light & Power -  Springfield, IL
	Yes
	

	NPCC
	Yes
	We agree that arresting frequency decline at no less than 58.0 Hz is an appropriate design parameter in most interconnections to ensure coordination with the generator trip requirements to be proposed in PRC-024.  However, in some interconnections such as Québec, where generator physical characteristics result in generator underfrequency trip settings below the curve to be proposed in PRC-024, Regional Reliability Standards should be allowed to permit exceptions to this design parameter.

	Response:

The SDT agrees that provisions for differences for interconnections within a region should be permitted in the form of a Variance. 

	Grand River Dam Authority
	Yes
	

	ERCOT
	Yes
	Arresting frequency before 58.0Hz for at least 25% load/generation mismatch is a reasonable expectation.

	Response:

	Florida Power & Light
	Yes
	

	American Electric Power (AEP)
	No Revise the design parameter as noted in the comments 
	The statement "the UFLS must arrest frequency decline at no less than 58.0 Hz" needs to be clarified. Is the intent of this characteristic to ensure an entity's UFLS scheme operates in its entirety prior to 58.0 Hz or is it to say that the system frequency must never drop below 58.0 Hz? 
The intent of the statement is that the system be designed such that frequency does not drop below 58.0 Hz for generator deficits up to and including 25%. 
In addition, the "at least 25 percent" designation should be changed to "25 percent and below". Any imbalance greater than 25-30% is beyond the scope of most UFLS schemes. 
The SDT has modified the performance characteristic (now Requirement R6) to clarify an imbalance = (load — actual generation output)/(load) of up to 25 percent within the identified island. Compliance with performance characteristics when the generation deficit is greater than 25 % is not required by this standard. The SDT believes that proposed performance characteristics values are achievable for generator deficits up to and including 25%. For deficiencies up to 25% these performance characteristics must be met; however, for deficiencies exceeding 25% the Regional Entities may develop other performance requirements through Regional Standards or Regional Variances.



	Response:



	PPL Generation
	No Revise the design parameter as noted in the comments 
	Some existing generating facilities may have equipment limitations or specific protection issues which require the generator to trip at a frequency level above 58 Hz.  This can result in a mis-coordination between the UFLS program and the generator protective settings.  The 58 Hz value can be used as the guideline, but provision must be included to allow deviation from the guideline if mis-coordination of UFLS/Generator Frequency protective settings exist and valid technical reasons are provided by a legacy generating facility.  See comment to question 1 for further details.

	Response:

· The SDT believes that the generating equipment limitations should be addressed in the Project 2007-09: Generator Verification PRC-024 because part of the purpose of the standard (as stated in the SAR) is:

· To ensure that generators will not trip off-line during specified voltage and frequency

excursions
· The SDT is coordinating with Project 2007-09: Generator Verification (PRC-024) and will continue to do so as the projects develop. 



	Southwest Power Pool
	Yes
	The Regional Entity intent is to address the performance characteristics as recommended by the NERC SDT, but not necessarily include those specific characteristics as requirements in the Regional Standard.

	Response:

	Bandera Electric Cooperative
	Yes
	In general, the TRE UFLS SDT believes a UFLS program development for recovery from a frequency excursion in an event that utilizes a 25% contribution within a system allowed to go no further than 58.0 Hz is reasonable.  Further, we believe this set of parameters makes sense from the standpoint of the protection of certain equipment from sustained low frequency operation.  The parameters are also viewed as essential to the protection of components of low pressure condensing turbines, which are very sensitive to low frequency operation and can quickly develop sub-standard frequency resonance conditions which can lead to catastrophic failures. The TRE UFLS SDT however does question the nature of the wording of the performance criteria "...an imbalance between load and generation of at least 25 percent within an interconnection, region, or identified island(s)"  Is the above stated incorrectly?  Can the BES remain at a frequency greater than 58.0 Hz with a 25% imbalance between load and generation?  Can generation maintain 125% loading without tripping and frequency collapse?  Is the statement to imply that 25% of the load should be controlled by UFLS relays?  Should the 25% be stated?

	Response:

The SDT has modified the performance characteristic (now Requirement R6) to clarify an imbalance = (load — actual generation output)/(load) of up to 25 percent within the identified island. Compliance with performance characteristics when the generation deficit is greater than 25 % is not required by this standard. The SDT believes that proposed performance characteristics values are achievable for generator deficits up to and including 25%. For deficiencies up to 25% these performance characteristics must be met; however, for deficiencies exceeding 25% the Regional Entities may develop other performance requirements through Regional Standards or Regional Variances.



	Louisiana Generqting, LLC
	Yes
	

	Orrville Utilities
	Yes
	

	Midwest ISO
	No Revise the design parameter as noted in the comments 
	We understand that the 25% stated in the question represents the amount of load at system peak that could be shed by UFLS relays.  If our understanding is correct, we support the design parameter and request that the drafting team make it clearer in the characteristics that this is based on system peak load.  If not, we request the drafting to change the design parameter to match our understanding.

	Response:

The 25% represents the imbalance between load and generation not the amount of load at system peak to be shed. The intent is that this would work for any load level (peak, off-peak, etc.). The SDT has modified the performance characteristic (now Requirement R6) to clarify an imbalance = (load — actual generation output)/(load) of up to 25 percent within the identified island.

	Southern Company Services, Inc
	Yes
	This is a reasonable parameter and apparently coordinates with the most recent thinking of the Generator Verification Standards Drafting Team.

	Response:

	PJM
	No Revise the design parameter as noted in the comments 
	In Item 4, the statement “at least 25 percent” should be changed to “at most 25 percent”.  
The 25% represents the imbalance between load and generation not the amount of load at system peak to be shed. The intent is that this would work for any load level (peak, off-peak, etc.). The SDT has modified the performance characteristic (now Requirement R6) to clarify an imbalance = (load — actual generation output)/(load) of up to 25 percent within the identified island.
As it is currently worded, the requirement is almost impossible to meet unless all load is on UFLS. We do not believe this was the intent of the drafting team. UFLS should be used as a safety net, based on installation requirements rather than performance requirements. 
As it is currently worded, if your UFLS load shedding does not arrest a blackout, you could potentially be found non-compliant.
The design of the UFLS program, as demonstrated by simulation, must comply with the performance characteristics, not its performance during an event. The standard has been modified to further clarify this point (Requirement R6).  

	Response:



	Florida Reliability Coordinating Council
	No Revise the design parameter as noted in the comments 
	The context of the phrase “identified island” requires clarification. We read the characteristics document to say the Regional Entity is required to develop a standard with UFLS that specifies the entity(s) responsible for identifying potential islands. We believe this means that the Regional Entity will name a group, such as the FRCC Stability Working Group to determine any islands that should meet the requirements of paragraph 2 in the characteristics document. However, we feel that the characteristic could potentially be misinterpreted as requiring the identification of ?any island? that has the possibility of being formed as the result of a system disturbance. It is not appropriate for these characteristics to require every possible island to meet the load mismatch criteria. 
It is not the intent to identify every possible island or perform an exhaustive analysis. However, it is necessary to identify island(s) as a basis for designing the UFLS program (Requirement R5). The SDT clarified requirements concerning identification of islands in Requirement R5. The SDT believes that analysis to determine islands does not need to predict how island boundaries might form in future events.
The characteristics should make it clear that the program design should protect significant islands that could be created with credible multiple contingencies. 

The SDT agrees with the spirit of this comment. Requirement R3 will require the group of Planning Coordinators to develop a procedure to investigate and locate portions of the system that may form islands including how historical events and system studies were considered.

	Response: 

	SERC
	Yes
	This is a reasonable parameter and apparently coordinates with the most recent thinking of the Generator Verification Standards Drafting Team.

	Response:

	Buckeye Power, Inc.
	Yes
	

	Northeast Utilities
	Yes
	

	We Energies
	Yes
	

	Florida Power & Light Co.
	No Revise the design parameter as noted in the comments 
	There may be low probability scenarios where islanding occurs with a load and generation imbalance significantly higher than 25%.  The proposed wording could be interpreted to include any concievable combination of contingencies and operating conditions that leads to islanding.   The words at least 25% should be replaced with up to 25%.  Alternatively the words identified island(s) could be removed to prevent such an expansive interpretation.

	Response: 

The 25% represents the imbalance between load and generation not the amount of load at system peak to be shed. The SDT has modified the performance characteristic (now Requirement R6) to clarify an imbalance = (load — actual generation output)/(load) of up to 25 percent within the identified island. The SDT clarified requirements concerning identification of islands in Requirement R5.

	Exelon
	No Revise the design parameter as noted in the comments 
	The wording in Requirement 4 is such that the phrase 'at least 25 per cent imbalance' should be changed to 'a maximum of 25 per cent imbalance'.  There should be a size specification on 'identified island' such that it is meaningful to the bulk electric system. 

	Response:

The 25% represents the imbalance between load and generation not the amount of load at system peak to be shed. The SDT has modified the performance characteristic (now Requirement R6) to clarify an imbalance = (load — actual generation output)/(load) of up to 25 percent within the identified island. The SDT clarified requirements concerning identification of islands in Requirement R5. The SDT disagrees that there should be a size specification for islands. The islands identified should be able to meet the performance characteristics for the given conditions.


	Progress Energy Carolinas, Inc.
	Yes
	This is a reasonable parameter and, based on our understanding, apparently coordinates the most recent thinking of the Generator Verification Standards Drafting Team.

	Response:

	Ameren
	No Revise the design parameter as noted in the comments 
	We agree that NERC should establish a minimum percentage of peak load that should be used for in design of UFLS. 
The 25% represents the imbalance between load and generation not necessarily the amount of load to be included in the UFLS program. 

However, the NERC SDT should provide reasons for their recommendation.  
The SDT makes reference to the background provided in the comment form that provides insight into how the SDT came up with the proposed characteristics.

Again, we suggest that regions and subregions within the same interconnection should coordinate their UFLS design parameters.
Characteristic 3 (Requirement R4) was intended to require that the regional standards ensure coordination occurs on an inter-regional basis.  

	Response:



	Alliant Energy
	No Revise the design parameter as noted in the comments 
	The system performance (Requirement 4) prescribed by the SDT is based on typical values and their engineering judgment, and do not reflect how individual systems (or islands) were planned and designed (and what were/are deemed as acceptable risks).  We believe it more appropriate for the Planning Coordinators associated with the individual regions/islands to decide what are the appropriate design values (for 4.1 to 4.4), while still coordinating with other regions/islands.  We also believe most if not all of the UFLS characteristics can be performed under the auspices of the Planning Coordinator function.
The performance characteristics are intended to ensure coordination among the programs the Planning Coordinators are required to design. We agree the UFLS design parameters can be devised by the Planning Coordinators and have assigned the Planning Coordinators this responsibility in the proposed standard. 

Throughout NERC characteristic list, the words “conditions resulting from an imbalance between load and generation of at least 25%” are used in relation to stated performance objectives. The words “of at least” create confusion as well as the undefined term “imbalance”. The MRO has assumed this means that criteria must be met at the maximum overload level each Regions UFLS program is designed to cover, with all Regions having to shed a minimum of at least 25% of system load.  However, this could also mean that criteria only has to be met for a 25% imbalance. This needs to be more clearly stated. 

The MRO agrees with the concept of NERC establishing a minimum load shedding level for all regions, but we do not know what a 25% imbalance is supposed to be.  The definition of imbalance is not given but there is a definition that is common to the subject of UFLS, where overload = OL = (remaining generation — load)/(remaining generation).  To us, imbalance = OL, then: OL =  -.25 = (gen ? load)/gen = (.8-1)/.8  
This implies 20% load shedding. A 20% load shedding requirement seems a little low. A 25% minimum load shedding requirement seems more reasonable, but each Region would need to consider if that is adequate to satisfy their internal needs.  In any event, minimum load shedding requirements should be explicitly stated as X% of load. 

The 25% represents the imbalance between load and generation not the amount of load at system peak to be shed. The SDT has modified the performance characteristic (now Requirement R6) to clarify an imbalance = (load — actual generation output)/(load) of up to 25 percent within the identified island. 
We agree that a 20% load shedding requirement is low; however, with the proposed definition implies a minimum load shedding of 25% as the commenter anticipated. 

The 58.0 Hz appears to have more of a philosophical basis rather than being solely related to generation protection needs.  If generation protection is the issue, then a 58 Hz minimum frequency criteria would not be appropriate for all islands.  An island consisting of hydro units could easily accept minimum frequencies below 58 Hz for extended periods. 

The basis for the performance characteristics is coordination with generation protection. We agree that hydro units have wider frequency bands, but any island would not necessarily consist only of hydro units. Systems also need to perform acceptably for benefit of interconnection during events involving larger portions of interconnection. 

As a practical matter, 58 Hz, as average system frequency, is probably a reasonable minimum frequency target for design work, at least for programs that shed 30% load or less.  UFLS programs which need to shed more load can increase starting frequencies to improve the minimum frequency to some extent, but may need to accept momentary dips below 58 Hz provided this coordinates with overall generation protection. If this becomes NERC performance criteria, then we anticipate there needs to be a way to allow exceptions when appropriate. 

The SDT believes that 58 Hz is achievable for generation deficits up to and including 25%. For deficiencies up to 25% these performance characteristics must be met; however, for deficiencies exceeding 25% the Regional Entities may develop other performance requirements through Regional Standards or Regional Variances.

We also have concerns that minimum frequency seen in simulations is quite subjective, it depends on many specific details such as the specific overload level modeled, as well as the assumptions made for load damping, system inertia, UFLS details including total tripping times of load, capacitor tripping, governor response, etc.  It is easier at the Regional level to resolve what range of conditions/assumptions/modeling issues need to be considered. 

The SDT agrees that many factors affect simulation performance and need to be worked out by the Planning Coordinators during the design of the UFLS program. 
If any generators have unreasonable frequency characteristics that can be changed, then the Standard should require them to make appropriate changes. 
This is not the intent of the proposed standard. 

	Response:



	E.ON U.S.
	No Revise the design parameter as noted in the comments 
	See Response to Question 9.

	Response:

Please see our response to your comment to Question 9.

	Manitoba Hydro
	No Revise the design parameter as noted in the comments 
	While 58 Hz may be appropriate for thermal units, hydro units can operate at lower frequencies.  Manitoba Hydro's system is predominantly hydro units, and given our system topology, a 58 Hz cut off is not appropriate to balance our load and generation when our system is separated from the BES.  There should be some provision made for systems that are not tightly interconnected with the rest of the BES.  Coordination of UFLS and generator protection within the region would then become a very important component of this performance metric.

	Response: 

The basis for the performance characteristics is coordination with generation protection. We agree that hydro units have wider frequency bands, but any island would not necessarily consist only of hydro units. Systems also need to perform acceptably for the benefit of the interconnection during events involving larger portions of an interconnection. The SDT believes that 58 Hz is achievable for generation deficits up to and including 25%. For deficiencies up to 25% these performance characteristics must be met; however, for deficiencies exceeding 25% the Regional Entities may develop other performance requirements through Regional Standards or Regional Variances.


	PacifiCorp
	Yes
	Location of generation, load centers and associated transmission interconnections between specific geographical area impact the UFLS study results, especially in WECC region.  It would be helpful if RRO would identify credible islands (bubbles) for UFLS studies within RRO and designate responsible parties to conduct overall UFLS studies as per PRC-006.
Requirement R3 will require the group of Planning Coordinators to develop a procedure to investigate and locate portions of the system that may form islands including how historical events and system studies were considered.

	Transmission Reliability Program
	Yes
	

	Independent Electricity System Operator
	Yes
	

	CenterPoint Energy
	No Delete the design parameter
	As stated previously, CenterPoint Energy believes this effort should be postponed.  Alternatively, this proposed design parameter should be deleted until coordination with the PRC-024 drafting team can be firmly established.  If the design parameter is not deleted, CenterPoint Energy recommends a value of 57.5 Hz instead of 58.0 Hz to place proper balance and emphasis on system reliability as system performance can vary widely depending upon system load and the composition of assumed on-line generation under various conditions.

	Response:

The SDT agrees that performance characteristics should be based on the proposed generator under-frequency time durations in PRC-024. In addition, the SDT coordinated with the PRC-024 Generator Verification drafting team by providing the generator tripping curves to ensure that the performance characteristics do not conflict with the generator tripping curves.
The SDT believes that 58 Hz is achievable for generation deficits up to and including 25%. In addition, 57.5 Hz would not coordinate with the generator tripping curves being developed as part of Project 2007-09 Generator Verification (PRC-024).



	FirstEnergy Corp.
	No Revise the design parameter as noted in the comments 
	The document should be revised to indicate imbalances of "25 percent or less" instead of "at least 25%". If a condition occurred that resulted in a very large imbalance, perhaps much greater than 50%, it may not be possible to arrest the frequency decline to no less than 58 Hz.

	Response:

The SDT has modified the performance characteristic (now Requirement R6) to clarify an imbalance = (load — actual generation output)/(load) of up to 25 percent within the identified island.


	American Transmission Company
	No Revise the design parameter as noted in the comments 
	With respect to the 25 percentage (Characteristic 4), rather than base UFLS program requirements on system conditions that may have variable underlying assumptions, a better approach might be to specify that UFLS programs be required to shed a minimum percentage of potential island load. 
The SDT has elected to specify the generation deficit rather than percentage of load shed so as 

1- not to be overly prescriptive on details of UFLS system 

2- establish common performance requirements to facilitate coordination between the Planning Coordinators. 
In addition, the term, "imbalance between load and generation condition", is ambiguous and not clearly defined. Requiring ULFS programs be designed to shed at least a specified percent of potential island load is suggested. We interpret that the phrase "at least" implies that some Regional standards may require a higher percentage for different potential islands depending on the nature of load, generators, protection schemes, and dispatch within the island. 

The SDT has modified the performance characteristic (now Requirement R6) to clarify an imbalance = (load — actual generation output)/(load) of up to 25 percent within the identified island.
With respect to the 58.0 Hz value (Characteristic 4.1), we agree that this value seems reasonable in general. However, for some potential islands the appropriate frequency limit might be higher or lower than 58.0 Hz based on the nature of the load, generators, protection schemes, and dispatch in the island. 
The SDT believes that 58 Hz is achievable for generation deficits up to and including 25%. For deficiencies up to 25% these performance characteristics must be met; however, for deficiencies exceeding 25% the Regional Entities may develop other performance requirements through Regional Standards or Regional Variances.
An absolute, continent-wide value may not be appropriate. The Characteristics could require that the proper frequency limit be investigated and established for each potential island. The proper frequency limit should be re-examined and changed, if necessary, each time the UFLS program for a potential island is re-assessed. 
The performance characteristics are intended to ensure coordination among the programs the Planning Coordinators are required to design. Systems also need to perform acceptably for the benefit of the interconnection during events involving larger portions of an interconnection.

If any generator limitations cause an unreasonable frequency limit and any of these limitations can be changed, then the Standard should require the Generator Owner to make appropriate changes.
This is not the intent of the proposed standard.


	Response:



	Indiana Municipal Power Agency
	
	

	Duke Energy
	Yes
	

	Georgia Transmission Corporation
	Yes
	

	Oncor Electric Delivery
	
	

	Entergy
	Yes
	This is a reasonable parameter and apparently coordinates with the most recent thinking of the Generator Verification Standards Drafting Team.

	Response:

	Southwest Power Pool
	Yes
	Our understanding is that we would continue to use a multi-step UFLS scheme similar to what is being utilized today and that drastic changes to these existing schemes would be avoided.


	Response: This in line with the SDT’s intent.


