MOD-025-1
Verification of Reactive Power Capability


	Members
	Reliability

Need?
	Acceptable Translation?
	Comments

	Gred Mason – Dynergy Generation
	
	
	(From Q 4 – Other comments) 

MOD-024-1 and MOD-025-1 seem redundant to R13 of TOP-002-0.Suggest deleting R13 of TOP-002-0.

	Response:

	PPL Corporation
	
	
	(From Q 4 – Other comments) 

The Regional Reliability Organization needs to determine the frequency and overall criteria required for any generation testing in support of these new standards.  The needs basis shall only evaluate units that have a significant affect on the safe and reliable operation of the transmission system.

Any test that is required on generator equipment needs to be subject to a risk analysis where the value of the test is evaluated against the risk that such test would impact the generation equipment and transmission system.  Only units or stations that have a significant affect on the system should be tested.

Nuclear units should be exempted from on-line testing unless the Nuclear Generator Owner can demonstrate through the 10CFR50.59 screening process that such testing is not an Unreviewed Safety Question (USQ).  PPL believes that real-time operational data could be used in lieu of on-line testing in some instances to validate the range of reactive capabilities.

	Response:

	SPP Transmission  Working Group
	
	
	(From Q 4 – Other comments) 

MOD-023 thru 027 should include planning authorities. 

	Response: 

	Pacific Gas and Electric
	
	
	It is not clear what is required to verify "sustainable gross and net real power capability" as established by Regional Reliability Organization procedures.  If testing is required, same comment as MOD 023 1

	Response:

	Wing Joe- BC Hydro
	Yes and No
	No
	Model should align with the equipment, not the reverse. 
A definition is required net and gross reactive power capability. {I have never encountered such terminologies.}
Recognize that reactive requirements for auxiliary load for hydroelectric plants are insignificant and any such requirements part and parcel of the load on the transmission system.

	Response:

	Kathleen Goodman – ISO-NE
	Yes and No
	No
	We suggest that development of this standard be defferred.  The development of this standard needs more technical discusssion.

However, due to the importance of this requirement, until a a well-vetted standard can be developed and given the local nature of reactive capability, only local and Regional Criteria should apply.

	Response:

	Constellation Generation Group
	Yes
	No
	Full reactive testing annually is totally impractical.

Requirements for reactive capabilities need to be specify operating conditions such as system voltage, real power, house load, hydrogen pressure, etc.

Reactive capability varies by transmission system conditions which are outside the control of generator.

	Response:

	FRCC
	Yes 
	No
	The language in MOD-024-1 and MOD-025-1 are duplicative, and should be combined into one standard.  Generator Owners cannot respond to MOD-024 and -025 independently.  The standard should consider requiring the GO to verify the "D" Curve capability.

	Response:

	Resource Issues Subcommittee
	Yes
	No
	The language in MOD-024-1 and MOD-025-1 seems to be duplicative, and consideration should be given to combining MOD-024 and MOD-025 into one standard.  Generator Owners cannot respond to -024 and -025 independently.  The standard should consider requiring the GO to verify the "D" Curve capability.

	Response:

	Joseph F. Buch – Madison Gas and Electric
	Yes 
	No
	See comments on MOD-024-1 regarding testing frequency and methodology.  
Also the standard indicates that the maximum sustainable reactive power capability both lagging and leading be determined.  Operating units with reduced excitation to determine maximum leading vars creates a risk of potential damage to the unit by having the unit pull out of step.  It is recommended that this standard undergo field testing to better define the requirements.  At the same time the cost versus reliability benefits for testing small units (<50 MW) should be evaluated.   

	Response:

	Tennessee Valley Authority
	Yes 
	No
	The Transmission Planner is not mentioned in the Applicability Section of this standard .

Delete text under Additional Compliance Information. The term verify is very vague. Throughout the standard, change …verify… or …verification... to …test or otherwise demonstrate… Add …leading and lagging… after …reactive power capability… in R1.

	Response:

	Southern Company Generation
	Yes
	No
	We recommend deleting R2.3 and remove date and conditions from R3. 

Also, SDT should incorporate the levels of non-compliance for this standard as recommended for MOD-024.

This new standard will require extensive operation effort, engineering analysis, and field testing to accomplish.  Furthermore, it is impractical for a Utility with many large generating units to accomplish full compliance in a short time period.  While we agree fundamentally there is a reliability need for this standard, the reliability importance and impact of all generators on the system is not the same.  A phased approach that prioritizes the implementation for existing generators would provide reliability benefits and help reduce the strain on industry resources.  We recommend this approach be reflected under the Compliance section, allowing an initial seven calendar year phase-in period, then one calendar year.  

The accomplishment of this should be coordinated with Standards MOD-026-1 and PRC-019.

	Response:

	Gred Mason – Dynergy Generation
	Yes
	No
	1.NERC should not eliminate specifying a  minimum verification frequency(every 5 years in the current standard).NERC should provide this guidance to the Regions.Regions can always be more stringent when regional needs require more frequent verification.Therefore,suggest adding "every five years" verification requirement in Sections B,R1 and C,M1.

2.Section C,M2 is missing "…of request by the Regional Reliability Organization." at the end of the section. 

3.The proposed standard eliminated the language in Section M3 of the current standard that reads:"If safety or system conditions do not allow testing to full capability,computations and engineering reports of estimated capability shall be provided."This guidance needs to also be included in the proposed standard(suggest adding it as Section B,R2.4). 

	Response:

	Southern Company – Transmission
	Yes
	No
	Requirements R2.1, R2.2, R2.3, R2.4 belong in MOD-023. These are details that should be specified in the Regional requirements. 

We recommend deleting R2.3 and remove date and conditions from R3.

R2 should say -The Generator Owner shall provide the Regional Reliability Organization and the applicable Transmission Planner(s) with the information required by the Region on request.-

Since this is a new standard and will require extensive operating effort,  engineering analysis, field testing and coordination to accomplish, it is recommended that NERC and the regions allow ample time for the industry to comply.  A compliance phase-in period of 2-3 years is recommended.  

	Response:

	Gerald Rheault – Manitoba Hydro
	Yes
	No
	Requirements should include consideration of the unit transformer tap and tap range in reactive capability.  Also, frequency of  testing should be specified.

	Response:

	Ronnie Frizzell - Arkansas Electric Coop. Corp.
	Yes
	No
	R2 should include the Planning Authority.  Refer to Functional Model, Planning Authority, 1C.

	Response:

	Greg Ludwicki – Northern Indiana Public Service Co. 
	Yes
	No
	I interpret requirement for an annual test.  Recommend a longer time frame unless operational anomalies are encountered, possibly 5 years. 

Verif. Reactive Power

B. R2. R2.3. Reactive Power for auxiliary loads may not be available on readable meters. Is Reactive Power for auxiliary loads really necessary if net Reactive Power is available?

	Response:

	SPP Transmission  Working Group
	Yes
	No
	Title should say VERIFICATION OF SUSTAINABLE GENERATOR GROSS AND NET REACTIVE POWER CAPACITY. 
Net Reactive Power should be defined.
Remove phrase INCLUDE GENERATOR TERMINALS VOLTAGE LIMITATIONS in R2.1. Move it to R2.2. 
R2 & M2 should include the Planning Authority. Refer to Funtional Model, Planing Authority, 1c.

	Response:

	Kansas City Power and Light
	Yes
	No
	It appears that these requirements are addressed in standards MOD-010 through MOD-013.

R2 and M2 should include the Planning Authority

	Response:

	Trilok C. Garg – Mirant Mid Atlantic
	Yes
	No
	The standard paragraph CM1, does not clearly indicate as to how a Generator Owner is supposed to verify the reactive capability of their machines.  If the intention is for the Generator Owners to actually operate the generators to verify the reactive limits, that would be practically impossible.  Suggest to modify the standard to clearly indicate that the Power Dispatchers shall drive the units two times in a year, winter and summer, to their reactive limits.  In case the units failed to reach the rated reactive limits, the dispatcher shall record the parameters (voltage, current, temperature, etc.) restricting the reactive load, advise the plant managers of such limiting parameters, and request a disposition of the problem.

	Response:

	NERC Interconnection Dynamics Working Group
	Yes
	No
	Title needs to be changed:  Verification/Testing of Sustainable Generator Gross and Net Reactive Power Capability — 
Modify the Purpose to:  To verify sustainable generator gross and net reactive power capability data are available to be used in models to assess Bulk Electric System reliability.  (This standard is not going to verify availability of Reactive Power-capability yes, but not availability.)  Sustainable is added to differentiate between data used for powerflow and stability modeling purposes.  — 
Net Reactive Power needs to be defined…gross minus aux power fed from generator bus or minus aux from both generator bus and system (startup) bus.  Also needs to consider which side of the GSU.  — 
R2.1 – remove phrase:  including generator terminal voltage limitations…it is implied in 
R2.2 Reasons for reactive power limitation(s), but to be explicit, move that phrase into R2.2 — 
In R3, including Date & Condition as established in the RRO procedures – Is this for testing only?  Does this imply that Date & Condition documentation has to be in the RRO procedure?  
MOD-023-1 does not have that as a requirement for the RRO procedure.  Region writes the procedure for validating Net Dependable Capacity.  If verification is test-based, date and condition is valid, but if historical data based, it is not.

	Response:

	Multi-Regional Modeling Working Group
Mark Kuras – MAAC
	Yes 
Yes
	No
No
	The term …verify… is too vague; therefore we propose to change …verify… or …verification… to …test or otherwise demonstrate… throughout the standard. Add …leading and lagging… after …reactive power capability… 
in R1. Delete text under Additional Compliance Information because it is up to the region as to how compliance will be measured. This text adds nothing to the standard. Requirements and measures do not line up. Should be a one to one correspodence.

	Response:

	Peter Burke – American Transmission Co. 
	Yes
	No
	R2.1   Add 'ambient temperature' to the list of factors affecting the max. sustainable reactive power capability curve (in addition to real power output and terminal voltage).

The translation mapping document includes R2.4, but the clean Draft1 standards document has the same requirement numbered R3.  Recommend addressing this inconsistency by retaining the requirement as R2.4 (to be consistent with numbering used in MOD-024).

R3 or R2.4:  Recommend that acceptable methods of verification in RRO procedures are limited to Testing or Performance Tracking only (see comment for MOD-023).

	Response:

	SPP Generation Working Group
	Yes
	No
	R2.1 Again, we don’t understand why gross is needed.  It is understood that the AEP methodology for calculating revenue requirements was at the terminal bus.  However AEP is now proposing a new methodology, stating their old methodology is outdated . For grid operations, they should be concerned about capability to place reactive power on the grid,  at the point of interconnect, and not what’s produced at the generator’s terminals. We believe it is going to be extremely difficult, if not impossible to measure a generator’s full capability to produce reactive power and maintain system voltage to some degree of acceptability. The machine may well be capable of injecting and/or absorbing more VARS then the system can allow while maintaining voltage at an acceptable level. 

R2.3 We don’t understand why auxiliary loads are needed if net reactive  power capabilities are provided

	Response:

	Individual Members of CCMC
	Yes
	No
	Level 1 references R 2.4 but there isn’t an R2.4. It appears that the “clean version” file is different from the mapping file.

M2 introduces “validation” instead of verification. Not sure if this is a change in the requirement.

	Response:

	Joseph D Williamson – PJM
	Yes
	No
	Level 1 references R 2.4 but there isn’t a R2.4 M2 introduces “validation” instead of verification. Not sure if this is a change in the requirement.

Requirement should be written to verify the generator’s “D” curve and not max capability.

	Response:

	NPCC CP9  RSWG
	Yes
	Yes


	NPCC Participating members suggest that development of this standard be defferred.  Although NPCC believes this to be an important issue, reactive resource requirements are presently being developed at the FERC and until such Criteria has been developed and agreed upon this standard should be tabled.  Until the above is accomplished the current practices the Regions are pursuing should be maintained.  In addition, due to the local nature of reactive capability, only local and Regional Criteria should apply. (rearrange)

	Response:

	Cinod Kotecha
	Yes
	Yes
	We believe this to be an important issue and reactive resource requirements are presently being developed at the FERC and until such Criteria has been developed and agreed upon this standard should continue to be developed.  Until the above is accomplished the current practices the Regions are pursuing should be maintained.  In addition, due to the local nature of reactive capability, only local and Regional Criteria should apply. (rearrange)

	Response:

	WECC Reliability Subcommittee
Mohan Kondragunta – Southern California Edison
	Yes
Yes
	Yes
Yes
	WECC RS agrees with the removal of the five-year testing requirement and that it should be established by the RRO. 

	Response:

	D. Byran Guy – Progress Energy, Inc. 
	Yes
	Yes
	PEC supports the language used that  allows fo alternate methods of verifing data for modeling other than testing.

	Response:

	Barry Green – Ontario Power Generation
	Yes
	
	There is some inconsistency in this package of standards affecting generators, between applicability to generator owner in some cases and generator operator in others.  For this standard, MOD-025-1, the applicability must lie with the generator operator.  In many cases, the owner, by virtue of contractual obligations, would not have the ability to carry out the obligations imposed by this standard.  In other cases, ownership could be shared and it would not be appropriate for these obligations to be shared.  Therefore, the applicability of this standard more correctly belongs with the generation operator.  Alternatively, if NERC chooses to be less prescriptive, it could, for the purposes of the standard, place an obligation on the owner or operator, with an obligation on the region to clarify in each case, the appropriate entity to meet the requirements.     

	Response:

	PPL Corporation
	Yes
	Yes
	PPL supports the objective of this proposed standard.  However, it must be recognized that on-line testing generating units to the limits of their capability curves presents an inherent risk to the transmission system as well as the generating units themselves.  Therefore, it is imperative that the Regional Reliability Organizations perform a unit-specific risk assessment before undertaking any on-line testing.  
Nuclear units should be exempted from on-line testing unless the Nuclear Generator Owner can demonstrate through the 10CFR50.59 screening process that such testing is not an Unreviewed Safety Question (USQ).  PPL believes that real-time operational data could be used in lieu of on-line testing in some instances to validate the range of reactive capabilities.

	Response:

	John Horakh – MACC
	Yes
	Yes
	Good conversion from prescribed testing to verification. However the Generator Owner may require significant time beyond November 1, 2005 for the initial verification. An effective date of two years beyond Board approval is more realistic.

	Response:

	Karl Kohlrus - City Water, Light & Power
	Yes
	Yes
	One test per year should be all that is required with the generator owner able to provide extrapolated monthly capacities based on expected ambient conditions. The standard should specify the minimum test duration for steam units, combined cycle units, simple cycle units, and hydro units.

	Response:

	SERC EC Planning Standards Subcommittee (PSS)
	
	
	MOD-025-1, Introduction, 4. Applicability, TS recommends adding "Regional Reliability Organization."

 MOD-025-1, Requirements, Recommend establishing linkages between standards.  In this particular standard, there appears to be a link between MOD-023-1 and MOD-025-1.

	Response:

	Transmission Issues Subcommittee
	Yes
	Yes
	R1 requires the GO to verify according to RRO requirements.  The RRO requirements should require physical testing of the generator to the extent testing can be accomplished without a threat to the generator.  MOD-025 should provide guidance to the RRO, and provide for NERC review of RRO procedures.  

The standard should establish a maximum five year period for verification of capabilities, unless there is a change in equipment or a setting change, at which time the generator should be retested.

The NERC Board approved the TIS recommendation in its response to blackout recommendation 7a that at continuous rated power output, future generators should have an overexcited  power factor capability, measured at the point of interconnection with the transmission system,  of .95 or less and underexcited powerfactor of  .95 or less. If a generator does not meet this requirement, the generation owner should make alternate arrangements (e.g., Statcoms, SVC, etc.) for supplying an equivalent dynamic reactive powere capability ot meet this requirement. This requirement should be incorporated into MOD-025-1 or VAR-003-1, as appropriate.

	Response:

	Kenneth Dresner – FirstEnergy Solutions
	Yes
	Yes
	Section R1 -

1.  The word  'verify' needs  additional clairification, such as, ". . . Owner shall verify by test, operational history or other means the gross and net reactive power . . ." 

2. The definition of gross and net should be given to clearly understand what is being measured versus what is used and being modeled.  Does net include auxillary loads and transformer loses?

	Response:

	Doug Hohbough – First Energy Corp.
	Yes
	Yes
	R2.1 … including generator terminal and auxiliary bus voltage limitations. 

	Response:

	P.D. Henderson

Khaqan Khan
	Yes
	Yes
	With regards to R 2.1, there is a need to clarify that what is meant by maximum sustainability? Is there a limit of maximum?

	Response:


R2.1 in this document - There are a number of additional variables that affect the maximum sustainable reactive power capability. Among those - Transmission System Voltage and ambient temperature. This section should include taking into account variables.

	R2.3 Include at what generation load point should this data be provided at. This requirement is too broad to have meaning.   

	Response:

	John K. Loftis, Jr. – Dominion – Electric Transmission
	Yes
	Yes
	Using the term verify is vague and subject to different interpretations by various entities.  Although there is opposition to field testing generating units, it needs to be acknowledged that field testing is the best way to obtain accurate unit capability.  Because of the large volume of tests to perform, and the high cost to perform them, field testing should be phased-in over a 3 to 5 year time period.  It is not possible to test all required units within a one year time frame.  
The Levels of Non-Compliance as written are on a per generator basis, and will not work well for entities that have a large number of generators. In addition, because the details of the requirements are left up to the RRO, the levels of non-compliance should be rewritten as proposed in the comments provided by the SERC Planning Standards Subcommittee (PSS).

	Response:

	Midwest Reliability Organization
	Yes
	Yes
	D2.  Levels of non-compliance.  Where "some" is used for non-compliance, is it possible to define further?



	Response:

	Entergy
SERC EC Planning Standards Subcommittee (PSS)
	Yes
Yes
	Yes
Yes
	The Levels of Non-Compliance as written are on a per generator basis, and will not work well for entities that have a large number of generators. In addition, because the details of the requirements are left up to the RRO, the levels of non-compliance should be rewritten as follows:

2.1. Level 1: Verified generator data were  provided and were complete for less than 100% of a generator owner's units as required by the RRO procedures.  

2.2. Level 2: Verified generator data were  provided and were complete for less than 95% of a generator owner's units as required by the RRO procedures.  

2.3. Level 3: Verified generator data were  provided and were complete for less than 90% of a generator owner's units as required by the RRO procedures. 

2.4. Level 4: Verified generator data were  provided and were complete for less than 85% of a generator owner's units as required by the RRO procedures.

	Response:

	Raj Rana – AEP
	
	
	Change the title as follows: Verification of Sustainable Generator Gross and Net Reactive Power Capability. The word Sustainable is added to differentiate between data used for power flow vs. stability studies. ---Reword D1.4 Additional Compliance Information as follows: The Generator Owner shall demonstrate compliance through transmitting the verified data to Transmission Owner/Operator/Planner, and through self-certification or audit - - - -  as determined by the Compliance Monitor.

R2.1 - last phrase - "including generator terminal voltage limitations" - Consider: Maximum reactive power capability as a function of real output, as limited by generator bus voltage and/or auxiliary bus voltages.

	Response:

	Rebecca Berdahll – Bonneville Power Administration

Karl Bryan – Corp of Engineers

Jay Sietz – US Bureau of Reclamation

Brenda Anderson
	Yes
	Yes
	

	Samuel W. Leach – TXU Power
	Yes
	Yes
	

	SERC EC Generation Subcommittee (GS)
	Yes
	Yes
	

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

	Alan Adamson – NYSRC
	Yes
	Yes
	

	Dan Griffiths – PA Office of Consumer Advocate 
	Yes
	Yes
	

	Howard Rulf  - WE Energies
	Yes
	Yes
	

	Michael C. Calimano – NYISO
	Yes
	Yes
	

	Jerry Nicely – TVA Nuclear Generation
	Yes
	Yes
	

	Ed Riley – California ISO
	Yes
	Yes
	

	ISO/RTO Council Standards Review Committee
	Yes
	Yes
	

	Deborah M. Linke – US Bureau of Reclamation
	Yes
	Yes
	

	Consolodated Edison
	Yes
	Yes
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