6. In the first posting, the Characteristics of UFLS Regional Reliability Standards required that UFLS programs be designed to limit the potential for overexcitation (V/Hz) of power system equipment at all Bulk Electric System buses. Based on industry comments, the SDT has revised this requirement in the proposed continent-wide standard to apply only at generator buses and generator step-up transformer high-side buses associated with individual generating units greater than 20 MVA (gross nameplate rating) and generating plants/facilities greater than 75 MVA (gross aggregate nameplate rating) that are directly connected to the BES.  The SDT believes this change better addresses the need to have UFLS programs designed to coordinate with protection that may trip generators during an underfrequency event.  Do you agree with this change?
Summary Consideration: 26Y/12N
The SDT, when considering the V/Hz characteristic, has clarified the definition of generator sizes in the requirement 4.3 in the standard.  The majority  comments from the industry supported this requirement to make the clarification an aide in defining what generating equipment is involved with respect to the BES.
The SDT acknowledges excitation models do not include V/Hz limiters; however, we also believe that meaningful results can be obtained from conservative simulations without the V/Hz limiter.  If the simulated system response exceeds the V/Hz performance characteristics in the standard the group of Planning Coordinators would have the option of developing corrective actions as part of the UFLS program design or including additional modeling for generator units to demonstrate that the V/Hz limiter would prevent the overexcitation condition.

The SDT believes that reliability of the UFLS program is supported by assessing the potential for this amount of generation to trip during events involving off-nominal frequency and voltage.
	Organization
	Yes or No
	Question 6 Comments:

	TRE UFLS Standard Drafting Team
	Yes
	The TRE UFLS SDT believes this change creates a clear definition for equipment at generator buses and step-up transformer high-side buses for which the standard applies.  However, the NERC UFLS SDT may want to consider adapting the definition of applicable generating units to conform to NERC’s Compliance Registry Criteria (NERC Statement Compliance Registry Criteria Rev 5.0 (October 16, 2008)  www.nerc.com/files/Statement_Compliance_Registry_Criteria-V5-0[1].pdf  for Generator Owner/Operator:- Individual generating unit greater than 20 MVA (gross nameplate rating) and is directly connected to the bulk power system;- Generating plant/facility greater than 75 MVA (gross aggregate nameplate rating) or when the entity has responsibility for any facility consisting of one or more units that are connected to the bulk power system at a common bus with total generation above 75 MVA gross nameplate rating.This change would bring consistency to the definition of applicable generating units and would ensure that there is no confusion for wind farms and other generating plants/facilities.

	Response: Thank you for your suggestion.  The SDT has modified 4.3.2  to include a reference to any facility consisting of “Individual generating units greater than 20 MVA (gross nameplate rating) or generating plants/facilities greater than 75 MVA (gross aggregate nameplate rating) directly connected to the BES.” 


	Pepco Holdings, Inc - Affiliates
	Yes
	

	Bonneville Power Administration
	Yes
	

	Northeast Power Coordinating Council
	No
	We agree with the intent of the change to focus the concern on buses where V/Hz protection may trip generators rather than broadly applying to all BES buses.  However, reliability of underfrequency load shedding (UFLS) programs is dependent on assurance that the UFLS program will shed load prior to generation tripping in islanded conditions.  The frequency response to generator tripping is primarily a function of the amount of generation tripped and is substantially independent of the location of the generator interconnection.  Therefore, the standard should not specify a threshold on interconnection voltage or generating unit/plant nameplate MVA.  We recommend that R6.4 apply to all generator buses and generator step-up (GSU) high-side buses similar to R7.1 and R7.2 applying to all generators that trip above 58.0 Hz or below 61.8 Hz.

	Response: Thank you for your suggestion.  The SDT has modified 4.3.1  to include a reference to any facility consisting of “Individual generating units greater than 20 MVA (gross nameplate rating) or generating plants/facilities greater than 75 MVA (gross aggregate nameplate rating) directly connected to the BES.”



	Southern Company
	Yes
	No additional comment.

	ERCOT ISO
	Yes
	ERCOT ISO agrees with the change.

	Response: Thank you for your support.

	Electric Market Policy
	Yes
	

	Midwest ISO Stakeholders Standards Collaborators
	No
	Please provide the technical justification for this performance criteria. We are presently unaware of any UFLS event where V/Hz tripped a unit.This requirement should not be included with this standard because it cannot be properly simulated because the voltage regulator V/Hz controls are not presently included in generator exciter/voltage regulator models that are used for stability simulation.The volts per hertz language does not belong in this load shedding document. Voltage regulators automatically reduce voltage according to volts per hertz when in automatic mode. Industry recommendations/standards (IEEE C37.102 or IEEE C37.106, ANSI C50.13-1989, IEEE C57.12.00-2000) already exist to address volts/Hz.  If voltage regulators fail, or are in manual control, then there is additional volts/Hz relaying to trip generation if needed.  We believe the volts per hertz issues are already taken care of outside of this UFLS standards document.  During an under frequency event, generators should be working to pull voltages down anyway.Please see response to question 8 regarding overvoltages related to tripping load without tripping capacitors. 

	Response:
It is appropriate to include this performance characteristic in this project because overexcitation that occurs as a direct result of UFLS operations must be considered when UFLS programs are designed.  The SDT notes that the subject of the cited IEEE and ANSI standards is design and protection of generators and transformers.  The proposed Requirement R4.3 is a system performance requirement that is coordinated with these standards.  If design verification studies demonstrate the potential for generator tripping, corrective measures must be applied to prevent further unnecessary outages or disturbances that would result from tripping the generator.
The SDT acknowledges excitation models do not include V/Hz limiters; however, we also believe that meaningful results can be obtained from conservative simulations without the V/Hz limiter.  If the simulated system response exceeds the V/Hz performance characteristics in the standard the group of Planning Coordinators would have the option of developing corrective actions as part of the UFLS program design or including additional modeling for generator units to demonstrate that the V/Hz limiter would prevent the overexcitation condition.





	SERC UFLS Standards Drafting Team
	Yes
	

	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 are unaware of any UFLS event where V/Hz protection tripped a generator unit.This requirement should not be included with this standard because it cannot be properly simulated. The voltage regulator V/Hz controls are not presently included in generator exciter/voltage regulator models of the present power system modeling programs that are used for dynamic power system simulation.The volts per hertz language does not belong in this load shedding document. Voltage regulators automatically reduce voltage according to volts per hertz when in automatic mode. Industry recommendations/standards (IEEE C37.102 or IEEE C37.106, ANSI C50.13-1989, IEEE C57.12.00-2000) already exist to address volts/Hz.  If voltage regulators fail, or are in manual control, then there is additional volts/Hz relaying to trip generation if needed.  We believe the volts per hertz issues are already taken care of outside of this UFLS standards document. 

	Response: 
It is appropriate to include this performance characteristic in this project because overexcitation that occurs as a direct result of UFLS operations must be considered when UFLS programs are designed.  The SDT notes that the subject of the cited IEEE and ANSI standards is design and protection of generators and transformers.  The proposed Requirement R4.3 is a system performance requirement that is coordinated with these standards.  If design verification studies demonstrate the potential for generator tripping, corrective measures must be applied to prevent further unnecessary outages or disturbances that would result from tripping the generator.
The SDT acknowledges excitation models do not include V/Hz limiters; however, we also believe that meaningful results can be obtained from conservative simulations without the V/Hz limiter.  If the simulated system response exceeds the V/Hz performance characteristics in the standard, the group of Planning Coordinators would have the option of developing corrective actions as part of the UFLS program design or including additional modeling for generator units to demonstrate that the V/Hz limiter would prevent the overexcitation condition.



	Kansas City Power & Light
	No
	Do not agree with requirement R6.4 regarding the criteria for ensuring control voltage at the generator does not exceed 1.18 V/Hz for a duration longer than 2 seconds.  The operating boundaries and control schemes at the generators are in place for the protection and reliable operation of the generator and should be modeled as they are and UFLS design should be modeled around the generator in the attempt to maintain generator connection to the grid.

	Response: Thank you for your comment.  The intent of this requirement is as the commenter suggests: to design the UFLS program around the generator in an attempt to maintain generator connection to the grid.  However, instead of requiring the Planning Coordinators to model the overexcitation protection of each generator unit and generator step-up transformer the SDT has developed this performance characteristic based on the relevant IEEE standards governing equipment design and protection.  The SDT believes this approach achieves the same objective without requiring extensive collection of data and modeling of overexcitation protection.

	IRC Standards Review Committee
	No
	We do not see the need to specify these criteria in the standard. Applicable requirements should be assigned to all generators that meet the compliance registry criteria.

	Response: The SDT notes that this requirement is associated with design of the UFLS program; not protection of generator units.  As such the SDT believes the requirement is correctly assigned to the group of Planning Coordinators who assess performance of the UFLS program design.  The requirement is applicable to Planning Coordinators to ensure that the UFLS program design within each region considers the potential for UFLS program operation to result in high voltage/low frequency conditions that may result in flux beyond design limits of generators and generator step-up transformers.  This requirement ensures these impacts are considered during UFLS program design to minimize the likelihood that generation will trip by overexcitation protection which would exacerbate the underfrequency condition, potentially preventing recovery and stabilization of system frequency leading to a blackout.
The SDT has modified 4.3.1  to include a reference to any facility consisting of “Individual generating units greater than 20 MVA (gross nameplate rating) or generating plants/facilities greater than 75 MVA (gross aggregate nameplate rating) directly connected to the BES.”

	Cowlitz County PUD
	Yes
	

	Edward C. Stein
	
	

	Colmac Clarion
	Yes
	Be aware that some small generators (>20 MVA but <75 MVA with 'extended' tielines may have difficulty meeting this requirement with some 'older' voltage regulators and stepup transformer arrangements.

	Response: The SDT notes that this requirement is not applicable to Generator Owners.  The requirement is applicable to Planning Coordinators to ensure that the UFLS program design within each region considers the potential for UFLS program operation to result in high voltage/low frequency conditions that may result in flux beyond design limits of generators and generator step-up transformers.  This requirement ensures these impacts are considered during UFLS program design to minimize the likelihood that generation will trip by overexcitation protection which would exacerbate the underfrequency condition, potentially preventing recovery and stabilization of system frequency leading to a blackout.

	City of Bedford
	Yes
	

	Alabama Municipal Electric Authority
	Yes
	The SDT should consider the potential discrepancy with the generator side and their desire to include automatic load reduction.  I assume automatic load reduction would not take place at a generator bus.

	Response: The SDT agrees with the commenter’s assumption that automatic load reduction would not necessarily take place at a generator bus although this is not precluded by the standard.


	US Army Corps of Engineers
	Yes
	

	NIPSCO
	No
	Since much of the future generation seems to be wind power- they should be included

	Response: The SDT had intended to include wind generators .
The SDT has modified 4.3.1  to include a reference to any facility consisting of “Individual generating units greater than 20 MVA (gross nameplate rating) or generating plants/facilities greater than 75 MVA (gross aggregate nameplate rating) directly connected to the BES.”

	Public Service Electric and Gas Company
	
	

	Central Lincoln
	Yes
	

	SPP System Protection and Control Working Group
	Yes
	Please confirm whether this requirement is applicable for generating stations/ plants connected to BES above 100 kV.

	Response: This was the intent of the requirement in the second posting.  In response to comments the SDT has further revised the Standard  with the Requirement 4.3.1 consisting of “Individual generating units greater than 20 MVA (gross nameplate rating) or generating plants/facilities greater than 75 MVA (gross aggregate nameplate rating) directly connected to the BES.”


	Long island power Authority
	Yes
	

	Exelon
	No
	Don’t agree with going into the generator over excitation equipment.  This is an issue that is regional in nature and should be addressed at that level. 

	Response: Thank you for your comment. It is appropriate to include this performance characteristic in this project because overexcitation that occurs as a direct result of UFLS operations must be considered when UFLS programs are designed.  The SDT believes that excitation equipment and generator design and protection is sufficiently uniform across North America that a continent-wide performance requirement is appropriate. 
The SDT believes that reliability of the UFLS program is supported by assessing the potential for this amount of generation to trip during events involving off-nominal frequency and voltage. 

	ReliabilityFirst Corporation
	Yes
	

	Arkansas Electric Cooperative Corporation
	
	

	System Protection & Control
	Yes
	

	Duke Energy
	
	

	ReliabilityFirst
	Yes
	

	Illinois Municipal Electric Agency
	
	

	Hydro-Québec TransEnergie (HQT)
	No
	HQT agree with the intent of the change to focus the concern on buses where V/Hz protection may trip generators rather than broadly applying to all BES buses.  However, reliability of underfrequency load shedding (UFLS) programs is dependent on assurance that the UFLS program will shed load prior to generation tripping in islanded conditions.  The frequency response to generator tripping is primarily a function of the amount of generation tripped and is substantially independent of the location of the generator interconnection.  Therefore, the standard should not specify a threshold on interconnection voltage or generating unit/plant nameplate MVA.  We recommend that R6.4 apply to all generator buses and generator step-up (GSU) high-side buses similar to R7.1 and R7.2 applying to all generators that trip at particular frequency tresholds. See also our answer to Q8 in regards to frequency treshold.

	Response: The SDT agrees that the impact of generator tripping on system frequency is independent of the interconnection voltage.  However, the SDT believes it is not necessary or practical to assess the potential for tripping of every generator unit.  The SDT has further revised the buses included in Requirement R4.3.1 consisting of “Individual generating units greater than 20 MVA (gross nameplate rating) or generating plants/facilities greater than 75 MVA (gross aggregate nameplate rating) directly connected to the BES.”  The SDT believes that reliability of the UFLS program is supported by assessing the potential for this amount of generation to trip during events involving off-nominal frequency and voltage.

	AEP
	Yes
	

	Ontario Power Generation
	Yes
	

	We Energies
	Yes
	

	PacifiCorp
	Yes
	PacifiCorp concurs with the decision of the SDT drafting team.  V/Hz capability is generally associated with generating plants, not all buses within a system.

	Response: Thank you for your support.

	NextEra Energy Resources, LLC
	
	No comment.

	American Transmission Company
	No
	Please provide the industry with the technical justification for this performance criteria. We are presently unaware of any UFLS event where V/Hz tripped a generator unit.This requirement should not be included with this standard because it cannot be properly simulated. The voltage regulator V/Hz controls are not presently included in generator exciter/voltage regulator models of the present power system modeling programs that are used for dynamic power system simulation.The volts per hertz language does not belong in this load shedding document. Voltage regulators automatically reduce voltage according to volts per hertz when in automatic mode. Industry recommendations/standards (IEEE C37.102 or IEEE C37.106, ANSI C50.13-1989, IEEE C57.12.00-2000)) already exist to address volts/Hz.  If voltage regulators fail, or are in manual control, then there is additional volts/Hz relaying to trip generation if needed.  We believe the volts per hertz issues are already taken care of outside of this UFLS standards document.  

	Response: 
It is appropriate to include this performance characteristic in this project because overexcitation that occurs as a direct result of UFLS operations must be considered when UFLS programs are designed.  The SDT notes that the subject of the cited IEEE and ANSI standards is design and protection of generators and transformers.  The proposed Requirement R4.3 is a system performance requirement that is coordinated with these standards.  If design verification studies demonstrate the potential for generator tripping, corrective measures must be applied to prevent further unnecessary outages or disturbances that would result from tripping the generator.
The SDT acknowledges excitation models do not include V/Hz limiters; however, we also believe that meaningful results can be obtained from conservative simulations without the V/Hz limiter.  If the simulated system response exceeds the V/Hz performance characteristics in the standard the group of Planning Coordinators would have the option of developing corrective actions as part of the UFLS program design or including additional modeling for generator units to demonstrate that the V/Hz limiter would prevent the overexcitation condition.



	Luminant Power
	Yes
	Luminant agrees with the direction of the UFLS SDT.  Luminant further requests that the drafting team modify Requirement R6.4 to clarify that the per unit V/Hz limits modeled are 1.18 and 1.10 of Nominal transmission system voltage.

	Response: Thank you for your support of the SDT direction on this requirement.  However, the SDT has decided not to modify Requirement R4.3 to provide the V/Hz base.  The SDT believes it is implicit that the V/Hz base is nominal system voltage divided by nominal system frequency, similar to voltage standards which typically refer to per unit voltage without explicitly stating the voltage base.

	Ameren
	Yes
	It is an improvement over the previous draft.  However, there are still questions as to whether this requirement is needed. Please provide the technical justification for this performance criteria. We are presently unaware of any UFLS event where V/Hz tripped a unit. This requirement should not be included with this standard because it cannot be properly simulated because the voltage regulator V/Hz controls are not presently included in generator exciter/voltage regulator models that are used for stability simulation.

	Response: 
It is appropriate to include this performance characteristic in this project because overexcitation that occurs as a direct result of UFLS operations must be considered when UFLS programs are designed.  If design verification studies demonstrate the potential for generator tripping, corrective measures must be applied to prevent further unnecessary outages or disturbances that would result from tripping the generator.
The SDT acknowledges excitation models do not include V/Hz limiters; however, we also believe that meaningful results can be obtained from conservative simulations without the V/Hz limiter.  If the simulated system response exceeds the V/Hz performance characteristics in the standard the group of Planning Coordinators would have the option of developing corrective actions as part of the UFLS program design or including additional modeling for generator units to demonstrate that the V/Hz limiter would prevent the overexcitation condition.



	FirstEnergy Corp
	No
	The requirement has been devised to protect generators and step-up transformers from over-excitation based on traditional protection guidelines.  However, other elements in the BES can also become over-excited.  Dynamic simulations look at many quantities such as voltage and frequency but Volts/Frequency is not a common output that is reviewed.  It is suggested that it would be better to require that bulk capacitors be tripped if system voltage exceeds equipment limits.

	Response: The SDT initially considered a requirement to trip capacitors when voltage exceeds equipment limits.  However, in developing the requirement the SDT realized that the concern with high voltage during an underfrequency event is the potential for generating units to trip by overexcitation protection, potentially exacerbating the underfrequency condition and leading to a blackout.  As such, the SDT believes it is important to focus on the reliability impact on the BES and not how the impact should be addressed such as tripping bulk capacitors.  While the SDT agrees that V/Hz is not an output quantity commonly reviewed, the capability does exist to monitor this quantity.

	CenterPoint Energy
	
	

	Independent Electricity System Operator
	No
	The 20 MVA/unit and 75 MVA per generating plant/facility thresholds are the same as those presented in PRC-024, on which we expressed a disagreement. In an islanded situation, each generator's status is critical to ensuring frequency decline is successfully arrested based on the assumption that all on-line generators would not trip within specific frequency bounds unless prior approval has been sought and granted to allow tripping. Not limiting the potential for overexcitation (V/Hz) at the smaller generators/plants exposes the island to a great uncertainty on the amount of generation that can be relied upon to arrest frequency excursion.

	Response: The SDT agrees with the premise of this comment.  However, the SDT believes it is not necessary or practical to assess the potential for tripping of every generator unit.  The SDT has further revised the buses included in Requirement R4.3.1 consisting of “Individual generating units greater than 20 MVA (gross nameplate rating) or generating plants/facilities greater than 75 MVA (gross aggregate nameplate rating) directly connected to the BES.”  The SDT believes that reliability of the UFLS program is supported by assessing the potential for this amount of generation to trip during events involving off-nominal frequency and voltage.

	Xcel Energy
	No
	No.  Criteria in 6.4.1 and 6.4.2 looks like it is only measuring generators that are required to be registered.  Yet, with increasing penetration of small generators (<20MVA, <75 MVA aggregate), we feel the scope is not large enough to consider a material impact on the BES by an aggregate of these small generators.  (Same concern carries into R7)

	Response: The SDT has revised this requirement R4.3.1 based on input from several commenters that share your concern. The SDT believes that reliability of the UFLS program is supported by assessing the potential for this amount of generation to trip during events involving off-nominal frequency and voltage. 
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