VAR-004-1
Generators Performance During Temporary Frequency and Voltage

	Commenter
	Reliability Need
	Acceptable Translation
	Comments

	Pacific Gas and Electric
	
	
	These requirements should not result in increased trip risk or turbine damage

	Response: The drafting team agrees – the detailed regional requirements should balance system needs with plant risks.

	AEP
	
	
	This standard is needed for reliability. But, it requires significant work to draft a standard that will provide proper balance between system need (for the generator to remain connected) and the generator equipment need (to avoid unnecessary damage).  

Several points are presented below for the drafting team to consider:

1.  Prepare a white paper and then draft a new SAR.  The white paper will facilitate the understanding of this complex technical issue and will provide guidance regarding specific technical issues that need to be addressed in the new SAR.

2.  The generating unit must be allowed to operate continuously in 59.5-60.5 Hz range.

3.  A generating unit must not trip for normally cleared transmission faults that do not isolate the unit (e.g. for a three-phase fault at the generating station)

4.  It may be adequate to have a standard that requires reporting of generating unit trip points and the associated time delays, rather that for the Regions to dictate ride through requirements.

5.  Requiring the regions to devise standards and exception criteria may not be a worthwhile endeavor.  In fact, most existing generation, including most new CT and CC units, already has acceptable survivability for both frequency and voltage excursions because experienced generator manufacturers generally understand power system requirements.

6.  Frequency Issue: The generator must not trip before the last stage of UFLS. 

7.  Voltage Issue:  A big problem on voltage ride through appears on older units whose over-excitation protection/limiting functions either trip exciter, or transfer from automatic to manual at some preset excitation level.  Such units ought to be retrofitted with state-of-the-art equipment.  The state-of-the art on excitation systems has improved to the point where units should not have difficulties in surviving most voltage excursions.  However, I/we acknowledge that requiring generator owners to retrofit old excitation equipment may be more than this standard could reasonably achieve.

	Response: The requester is invited to submit a SAR to expand the scope as proposed.  The scope of the current project is to translate the previous Phase III-IV planning standards.  The drafting team believes item 2 is addressed in R1.1 and R1.2.  Item 3 has been added to R1.4.  Regarding items 4 and 5, the drafting team disagrees and believes the region needs to set generator ride-through requirements for the region.  Item 6 has been added to the draft standard as R1.3.  Regarding item 7, the regional requirements should consider the impact of requirements on older units and whether exemptions are appropriate.  Generators should participate in the regional processes to develop those requirements.

	Raj Rana – AEP
	Yes
	Yes 
	See AEP Comment

	Response: See AEP response.

	Joseph F. Buch – Madison Gas and Electric
	Yes
	
	This new standard requires the region to definie temporary excursions and the requirement that generators stay connected during these temporary excursions.  The excursions have not been defined nor has any provison been made for exceptions.  As a generator owner we cannot recommend approval of a standard for which we do not know what will be required or what testing we are going to have to perform.  The entire area of risk of machine damage versus different temporary system excursions and costs of testing needs careful investigation.  It is recommended that this standard begin with a pilot of selected units followed by field testing to better define the requirements.  

	Response: The ride-through requirements and criteria for exemptions are to be defined in the regional procedure.  Generators will have an opportunity to provide inputs at the regional level when the criteria are set.  This standard includes only the development of a regional procedure.  It does not address implementation by the generators.

	Southern Company Generation
	No
	No
	This standard should be addressed separately from Phase III/IV and included in a separate SAR.

  SoCo Generation does not support this standard being in Phase III/IV because there is no engineering basis for establishing the temporary voltage and frequency excursions for which turbine-generator and auxiliary equipment can safely continue to perform its intended functions.  

	Response: The drafting team, as supported by industry comments, believes that generator ride-through capability is necessary for reliable bulk electric system operation.  What has not been determined on a uniform basis is what those capabilities should be.  That is the purpose of requiring RROs to develop regional requirements to address the specific requirements.  The commenter is encouraged to work within the regional process to develop those requirements.

	Brandon Snyder – Duke Energy 
	Yes
	No
	There is no generally accepted method for analyzing thes events.  SAR should be considered when more research is done. 

	Response: The commenter is encouraged to submit a SAR to further develop standards in this area.  The drafting team intends that the existing draft standard will require RROs to develop ride through requirements that are practical with today's technology and analysis methods.

	Kansas City Power and Light
	Yes
	No
	Transmission Owners are required to maintain the interconnection as described in TOP-004-0 R5

	Response: TOP-004-0 R5 addresses keeping the transmission system interconnected and does not address generator ride-through.

	Mark Kuras – MAAC
	Yes
	No
	For existing units, this standard, in fact, deals with generator protection or how the generator is protected. In other words, when will a generator trip during excursions of frequency or voltage. For new units, the establishment of regional requirements will help generation developers purchase equipment to conform. Frequency issues:  Exemption criteria - There must be coordination with UFLS in all instances where generation could trip prior to last stage of UFLS. What is the difference between an exemption in R2 and a variance in R3? New R2.4 For each unit exempted, frequency trip points and times must be specified so that underfrequency load shedding programs can be augmented.

	Response: The drafting team agrees that ride-through requirements translate to generator protection.  The drafting team has added requirement 1.3 to address coordination with UFLS set points.  Exemption, which means the requirement is not applicable, is different than a variance, which could include a different approach or requirement.  A clarification has been added to further explain the intent of variance in R3.  The drafting team agrees that standards will encourage vendors to develop compliant equipment.

	Multi-Regional Modeling Working Group
	Yes 
	No
	For existing units, this standard, in fact, deals with generator protection or how the generator is protected. In other words, when will a generator trip during excursions of frequency or voltage. For new units, the establishment of regional requirements will help generation developers purchase equipment to conform. Frequency issues:  Exemption criteria - There must be coordination with UFLS in all instances where generation could trip prior to last stage of UFLS. What is the difference between an exemption in R2 and a variance in R3?

	Response: The drafting team agrees that ride-through requirements translate to generator protection.  The drafting team has added requirement 1.3 to address coordination with UFLS set points.  Exemption, which means the requirement is not applicable, is different than a variance, which could include a different approach or requirement.  A clarification has been added to further explain the intent of variance in R3.  The drafting team agrees that standards will encourage vendors to develop compliant equipment.

	Gred Mason – Dynergy Generation
	Yes
	No
	1. Generation Owners and Transmission Owners should be added to Section 4, Applicability

2. SectionB,R1 should be modified to read as follows:"…The  Regional Reliability Organization shall, in coordination with Generation Owners and Transmission Owners, establish…"Regions should be required to involve Generation Owners and Transmission Owners when establishing the required procedures.

	Response: The drafting team has added generator owners and transmission owners to the applicability section and added R6.  The drafting team will request industry comment on these additions.

	SPP Transmission  Working Group
	Yes
	No
	Temporary Exursion needs to be devfined and put into glossary. 

R2 – Sentence should be ended after R1, delete the words BASED ON. 

Delete R2.1, R2.2, and R2.3

	Response: The standard requires the region to define the parameters of a temporary excursion within the region.  R2 was modified as requested.

	FRCC
	Yes 
	No
	Remove subrequirements R2.1, R2.2 and R2.3 and delete - based on: - from the end of R2.  The RRO should develop the appropriate criteria based on the specifics within the RRO.   

	Response: R2 was modified as requested.

	NERC Interconnection Dynamics Working Group
	Yes
	No
	Reliability Need – The IDWG agrees with the need for this standard which provides a valuable NERC mandate for the development of Region specific generator protection coordination requirements for disturbances that result in temporary excursions in grid frequency and voltage from their normal range.  — 

It is recommended that sub requirements R2.1, R2.2, and R2.3 be removed.  It is sufficient for the Region to follow R2 to develop exemption criteria as appropriate for the Region, provided that the regional exemption criteria do not adversely impact bulk electric system performance.  — 

R1.2 – Reword to read:  The definition of temporary excursions expressed as a function of each of the following: … — 

R1 – It should be clear that generators, as a minimum, do not trip (ride-through capability) for normally cleared transmission system faults that do not isolate the unit.

	Response: R2 was modified as requested.  The drafting team does not believe adding 'each of the following' adds any clarity to what is already written.  R1.4 was added to address coordination with transmission fault clearing.

	Peter Burke – American Transmission Co. 
	Yes
	No
	Change proposed effective date and timeline from October 1 to November 1.

R1.  Change "interconnected" to "connected".

R2.  Change "exemptions" to "exemptions or variances" and delete R3 as it becomes redundant.

This standard specifies requirements, criteria and procedures to be established by the RRO.  Is there a standard applicable to GO's and GOp's with complementary requirements and measures?  Without such a complementary standard, there is rather limited reliability benefit from implementing VAR-004.

Why is this a VAR standard? Content is more closely related to relays and controls. Suggest re-classifying it as a PRC standard.

	Response: Date has been corrected and is subject to further revision in accordance with a new timetable for approval.  'Interconnected' has been revised to 'connected'.  The drafting team has clarified the distinction between an exemption, which means the criteria are not applicable, and a variance, which means different criteria may be applicable.  The drafting team added R6 to require generator owners and transmission owners to meet the regional requirements.  The drafting team agrees this should be a PRC standard.

	Individual Members of CCMC
	Yes
	No
	It may be more appropriate to include exemptions to a standard in the regional differences section of the standard. Otherwise there are no exemptions allowed.

Therefore R 2, R3, and R5 (exemption and variance terms) should be eliminated.

	Response: The exemptions referred to in the standard are not exemptions to the NERC standard, which requires the region to develop criteria.  The exemptions are to the regional criteria.  The drafting team has distinguished the intended meaning of exemptions (exceptions to meeting the criteria) and variances (use of alternative criteria).

	Joseph D Willson – PJM
	Yes
	No
	Levels need to be changed to reflect elimination of exemptions and variances.


Exemptions to a standard must be included in the regional differences section of the standard. Otherwise there are no exemptions allowed.

Therefore R 2, R3, and R5 (exemption and variance terms) should be eliminated

	Response: The exemptions referred to in the standard are not exemptions to the NERC standard, which requires the region to develop criteria.  The exemptions are to the regional criteria.  The drafting team has distinguished the intended meaning of exemptions (exceptions to meeting the criteria) and variances (use of alternative criteria).

	John Horakh – MACC
	Yes
	Yes
	This is not really a VAR standard, it covers frequency, as well as voltage, excursions. Could be a TOP or PRC standard. 

	Response: The drafting team agrees and will renumber the standard to be a PRC standard.

	Consolodated Edison 

Cinod Kotecha

IESO – Ontario

Kathleen Goodman – ISO-NE

Alan Adamson – NYSRC

NPCC CP9  RSWG
	Yes

Yes

Yes

Yes

Yes

Yes
	Yes

Yes

Yes

Yes

Yes

Yes
	Typo in "Proposed Effective Date" November.

	Response: Date was corrected and is subject to further change as the drafting team considers a new approval schedule.

	Xcel Energy – Northern States Power
	Yes
	Yes
	Change the effective date to coincide with the expected November 1, 2005 approval by the BOT.

	Response: Date was corrected and is subject to further change as the drafting team considers a new approval schedule.

	Southern Company – Transmission
	Yes
	Yes
	In order to properly design schemes whose function is to save the transmission system against credible multiple contingency events, TPs and PAs must understand to what extent units can stay on-line for transmission system frequency and voltage excursions.  Examples of these resque schemes include underfrequency and undervoltage load shedding schemems.  Therefore, adoption of this standard would help ensure that critical assumptions used to develop transmission rescue schemes are valid.

	Response: The drafting team agrees.  The draft standard does not currently require generator protection and controls to be defined in system models.  If generator and transmission protection are effectively coordinated, it can be assumed in models that the system (transmission and generation) will perform as desired.

	Michael C. Calimano – NYISO
	Yes
	Yes
	NYISO recommends defining "variance" and "exemption" as used within the standards.  The proper location for the definitions is within the Glossary of Terms.  This will eliminate ambiguous interpretations of what is meant by variances or exemptions.

	Response: The drafting team has distinguished the intended meaning of exemptions (exceptions to meeting the criteria) and variances (use of alternative criteria).

	Gerald Rheault – Manitoba Hydro
	Yes
	Yes
	R1: should be minimum requirements. Different regions may have more stringent requirements.  

R2: There should be no general exemptions - all generators should be to operate during temp. excursions.

This standard seems out of place in the VAR category

	Response: The drafting team has added R1.3 and R1.4 to require coordination of protection.  Remaining requirements have been delegated to the RRO for definition.  The commenter may wish to submit a SAR to propose more specific criteria, since the drafting team is focused on translating the previous Phase III-IV planning standards.  The drafting team disagrees regarding the need for exemptions.  For example, very small units may have little or no impact on bulk electric system reliability.  The drafting team is renumbering this standard to be a PRC standard.

	Midwest Reliability Organization
	Yes
	Yes
	Change proposed effective date and timeline from October 1 to November 1.

R1.  Change "interconnected" to "connected".

R2.  Change "exemptions" to "exemptions or variances" and delete R3 as it becomes redundant.

This standard seems out of place in the VAR category

	Response: The drafting team has corrected the date, which is subject to further revision as the drafting team considers a new approval schedule.  Interconnected has been changed to connected.  The drafting team has distinguished the intended meaning of exemptions (exceptions to meeting the criteria) and variances (use of alternative criteria).  The drafting team is renumbering this standard to be a PRC standard.

	Transmission Subcommittee
	
	
	VAR-004-1, R2: TS recommends considering combining R2 and R3.  This can be accomplished by the addition of "variances" to R2 and deleting R3.

VAR-004-1, R2 and R3: TS recommends defining "variance" and "exemption" as used within the standards.  The proper location for the definitions is within the Glossary of Terms.  This will eliminate ambiguous interpretations of what is meant by variances or exemptions.  The TS does not offer a recommended definition for either term.

	Response: The drafting team has distinguished the intended meaning of exemptions (exceptions to meeting the criteria) and variances (use of alternative criteria).

	SERC EC Planning Standards Subcommittee (PSS)

Tennessee Valley Authority Entergy 

John K. Loftis, Jr. – Dominion – Electric Transmission
	Yes

Yes

Yes

Yes
	Yes

Yes

Yes

Yes
	R5 – replace excursions in voltage, frequency, and real and reactive power output of a generator with excursions in voltage and frequency.

	Response: R5 was revised as requested.

	Ed Riley – California ISO
	Yes
	Yes
	

	ISO/RTO Council Standards Review Committee
	Yes
	Yes
	

	Doug Hohbough – First Energy Corp.
	Yes
	Yes
	

	WECC Reliability Subcommittee
	Yes
	Yes
	

	Carol L. Krysevig – Allegheny Energy Supply Co. 
	Yes
	Yes
	

	Rebecca Berdahll – Bonneville Power Administration

Karl Bryan – Corp of Engineers

Jay Sietz – US Bureau of Reclamation

Brenda Anderson
	Yes
	Yes
	

	Greg Ludwicki – Northern Indiana Public Service Co.
	Yes
	Yes
	

	Kenneth Dresner – FirstEnergy Solutions
	Yes
	Yes
	

	Dan Griffiths – PA Office of Consumer Advocate 
	Yes
	Yes
	

	PPL Corporation
	Yes
	Yes
	

	Resource Issues Subcommittee
	Yes
	Yes
	

	Samuel W. Leach – TXU Power
	Yes
	Yes
	

	Karl Kohlrus - City Water, Light & Power
	Yes
	Yes
	

	Ronnie Frizzell - Arkansas Electric Coop. Corp.
	Yes
	Yes
	

	Deborah M. Linke – US Bureau of Reclamation
	Yes
	Yes
	 

	Howard Rulf  - WE Energies
	Yes
	yes
	

	Mohan Kondragunta – Southern California Edison
	Yes
	Yes
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