MOD-027-1
Verification and Status of Generator Frequency Response


	Members
	Reliability Need?
	Acceptable Translation?
	Comments

	IESO
	
	
	(From Q 4 – Other comments) 

We suggest updating requirements to make these more explicit for validation of Deadband and Droop.

	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
	
	
	Nuclear facility governors are block loaded to prevent electrical transients on the system from affecting the primary plant and testing to verify generator frequency response is probably not practical.  Nuclear facilities may need an exemption from this standard.

	Response: 

	Tennessee Valley Authority
	Yes
	No
	The Regional Reliability Organization is required by VAR-004 to establish voltage/frequency dip criteria, but the only standard that addresses the generator’s capability to meet these criteria is this one.  This standard should therefore be more specific about providing information about when the generator will trip. Generator trip settings (under/over frequency and voltage ride thru capability) should be provided to the Transmission Planner.   (Essential to coordinate with UFLS).

	Response: 

	Carol L. Krysevig – Allegheny Energy Supply Co. 
	Yes
	No
	MOD-027-1 goes far beyond verifying that a governor is in service or blocked. While modern electronic governors do have accurate dialed in settings for droop, deadband and other control limiters older mechanical governors do not. Their expected response may be at best a guess. Not knowing of a viable test for frequency response I do not agree with this standard as written. On a per unit basis the most accurate indicator of frequency response was evident on August 14, 2003. It is believed that the use of system event recording devices is the only way to accurately afford predictable models for reliability studies.

	Response: 

	Samuel W. Leach – TXU Power
	Yes
	No
	The proposed standard should be more specific as to acceptable method or methods to be used to provide verification of the speed/load governor characteristics. 

	Response: 

	Cinod Kotecha
Kathleen Goodman – ISO-NE
NPCC CP9  RSWG
	Yes
Yes

Yes
	No
No

No
	Drafting Team to verify that the testing requirements that appear in the "S" language in the original Standard, has been dropped, was this intentional?

There is also an analysis currently underway regarding the response of unit governors on August 14 and also how they relate to existing system models. Results of the analysis need to be weighed in developing the appropriate standard.

	Response: 

	Consolodated Edison 
Alan Adamson – NYSRC
	Yes

Yes
	No

No
	 The drafting team should verify that the testing requiremtns that appear in the “s” language in the original Standard has been dropped, was this intentional? 

	Response: 

	Southern Company Generation
Southern Company – Transmission
	Yes
Yes
	No
No
	SoCo Generation recommends the SDT better define the requirements of this standard.   R2.2 should be deleted and may require a separate SAR to better define the requirements. 

The industry has not established a safe and effective means for determining the response of a generating plant to changes in system frequency.  Our assessment indicates the response of generator speed and the MW output depend on the overall control system applied at the plant not just the governor.

If these requirements are adopted then SoCo Generation's comments for MOD-025 regarding field testing, implementation, levels of non compliance and reportability should apply.

	Response: 

	Kenneth Dresner – FirstEnergy Solutions
	Yes
	No
	A standardize timeframe of 30 business days or greater to provide the data should be retained in the proposed standard

The request for the nonfunctioning or blocked speed/load governor data needs a duration timeframe of possiblity rolling 12 month period since the other requirements of this proposed standard have a frequency of every five years

	Response: 

	Wing Joe- BC Hydro
	No
	No
	It may be unreasonable to expect that generator owners (or anyone else) in the electric utility industry conduct test to determine how the unit speed and real power output changes in response to frequency transients.

	Response: 

	Constellation Generation Group
	Yes
	No
	Generator can only provide design data.

Response to responses to frequency excurions can not be measured, frequency characteristic is unknown and can vary.

How can generator come up with data?

	Response: 

	SPP Transmission  Working Group
	Yes
	No
	Title should read VERIFICATION OF GENERATOR SPEED GOVERNING SYSTEM MODELS . 
Change purpose to first sentence of II.B.S5. 
R1 & R2 should include the Planning Authority. Refer to Funtional Model, Planing Authority, 1c.

	Response: 

	Ronnie Frizzell - Arkansas Electric Coop. Corp.
	Yes
	No
	R1 & R2 should include the Planning Authority.  Refer to Functional Model, Planning Authority, 1C.

	Response: 

	Kansas City Power and Light
	Yes
	No
	R1 and R2 should include the Planning Authority.

	Response: 

	Greg Ludwicki – Northern Indiana Public Service Co. 
	Yes
	No
	If the method for response verification is a requirement for dynamic testing, one calendar year is over aggressive for dynamic testing.  Our OEM’s recommendation for such testing is not periodic, but only to diagnose an apparent change in governor operation or after disassembly and/or replacement of major governor parts. 

MOD-027B. R1Could you explain how to determine the information that you are requesting. Should the results be based on the system recovering or the system staying below 60 Hz.  

	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.

2. Section D,2.1 should reference Section R1 instead of Section R2.2.

	Response: 

	Peter Burke – American Transmission Co. 
	Yes
	No
	R1. After “transients,” add “and be sustained while frequency remains off normal.”

R2. change “within 30 days” to “within 30 calendar days.”

	Response: 

	Midwest Reliability Organization
	Yes
	No
	Assume the standard allows for the RRO to approve of exemption for smaller units?  

R1.  After "transients", add "and be sustained while frequency remains off nominal".

R2.  Change "within 30 days" to "within 30 calendar days".

Levels of non-compliance.  Where "some" is used for non-compliance, is it possible to define further?

Correct proposed effective date under A5  from October 1 to November 1.

	Response: 

	IESO – Ontario
	Yes
	No
	R2.1 should be updated to include requirements to report the status immediately.

Drafting Team should verify that the testing requirements that appear in the "S" language in the original Standard has been dropped. Is this intentional?

	Response: 

	Gerald Rheault – Manitoba Hydro
	Yes
	No
	R2.1: Why aren't  GOs required to report non-functioning or blocked speed/load governor controls immediately? As written, if there is not a  request, the blocked speed/load governor would never be reported.

R2.2: the frequency response test should be a physical test.  Frequency of testing should be specified.

	Response: 

	SPP Generation Working Group
	Yes
	No
	R2.1 To verify this data each individual unit will need to be tested.  It is anticipated that part of this testing would include purposely tripping of the unit off line to obtain some data..  For this to occur,  a high level of coordination is needed between the balancing authority, generation owner and pool.  Extra caution must be taken with this type testing to help ensure the reliability of the system is not impacted and the unit is not damaged.  Hence the frequency of this type test should be held to a minimum.

R2.2 Same concerns as R2.1.  Hence the frequency of this type test should be held to a minimum.

Compliance: Many of these tests require the unit to be off line.  Some units are scheduled to be on line over 18 months prior to an overhaul.  Taking the unit off line, strictly for testing, could be very costly due to the replacement cost of energy might be natural gas as opposed to coal that the unit to be tested is burning.  Hence the time between tests must to be longer then one year. If a company has similar units, we would propose that one unit be tested and those characteristics would be applied to other similar units in the company’s fleet, similar to WECC’s  testing procedure.This testing will require sophisticated monitor equipment. GWG believes a minimum of a five year testing cycle is more appropriate

	Response: 

	FRCC
	Yes 
	No
	In R2.2. delete everything after the comma (including date  conditions of the verification).  This phrase only applies if there is a system event that the Generator Owners could use for verification.

	Response: 

	Mark Kuras – MAAC
Multi-Regional Modeling Working Group
	Yes
Yes
	No
No
	Recommended new R3 - The Generator Owner shall provide the TP with information on any under frequency protection set at frequencies at or above the lowest stage of regional UFLS trip settings. 
Recommended new R4 - If the governor and prime mover model does not conform to an IEEE standard or PSSE or PSLF/PSDS standard library model, generator owner shall be required to have a user-defined model written and validated. 
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.

	Response: 

	Joseph D Williamson – PJM
	No
	No
	Level 1 goes beyond the requirement by stating “verification”

Level 3 can’t be measured since Requirement 1 doesn’t state what information is to be included.

Level 4 is confusing and seems to try and catch four different elements of only two requirements

	Response: 

	Individual Members of CCMC
	Yes
	No
	Does Level 1 only address the “date and conditions of the verification”? Something more important to reliability seems to be missing.

Level 3 can’t be measured since Requirement 1 doesn’t state what information is to be included.  “Conditions” in R2.2 needs to be expanded so that compliance will be meaningful for reliability.

Level 4 is confusing and seems to try and catch four different elements of only two requirements. It appears to be judging compliance on 4 issues. Rewording may be needed for clarity.

	Response: 

	NERC Interconnection Dynamics Working Group
	Yes
	No
	Title needs to be changed:  Verification of Generating Unit Primary Frequency Response — 
R1 – The Generator Owner shall provide modeling data to the…Organization requirements.  The data shall be compatible with the standard speed governing system models available in stability programs widely used in the industry.  If a new model is necessary for reasonable representation of the equipment, the new model must be developed for industry-wide use.  
— Add R3 as follows: The generating unit turbine-governor model data shall be provided to the TP and RRO.  The above model/data shall be compatible with the standard speed governor models available in stability programs widely used in the industry.  If a new model is necessary for reasonable representation of the equipment, the new model must be developed for industry-wide use.  
— Add R4 as follows:  Any field changes made by the Generation Owner or Generator Operator to the verified data described in R1 above shall be re-verified / tested as soon as possible.  Such changes, and their associated verification/testing results, shall be coordinated with the Transmission Owner, Planning Authority, and Transmission Planners, and reported to the region within 30 days.

	Response: 

	AEP
	
	
	Reword the title as follows: Verification of Generating Unit Primary Frequency Response

Add R3 as follows: The generating unit turbine-governor model block diagram and associated data shall be provided to the TP and RRO.  The above model/data shall be compatible with the standard speed governor models available in stability programs widely used in the industry.  If a new model is necessary for reasonable representation of the equipment, the new model must be developed for industry-wide use. 

Add R4 as follows: Any field changes made by the Generation Owner or Generator Operator to the verified data described in R1 above shall be re-verified / tested as soon as possible.  Such changes, and their associated verification/testing results, shall be coordinated with the Transmission Owner, Planning Authority, and Transmission Planners, and reported to the region within 30 days. 

D1.2 Compliance Monitoring Period and Reset Timeframe: At installation of new equipment. Beyond that, when equipment is changed out or when setting changes are made. (Once this data becomes established and there are no further equipment changes, it is unnecessary and burdensome to keep repeatedly doing compliance reviews.)

D1.3 Data Retention:  Generator Owner shall retain commissioning and test reports and data indefinitely or until unit is retired.

D1.4 Additional Compliance Information:  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.The Generator Owner shall demonstrate compliance by handing over the requested data.

	Response: 

	Raj Rana – AEP
	Yes
	Yes 
	See AEP Comment

	Response: 

	Michael C. Calimano – NYISO
	Yes
	Yes
	In concept collecting this information has value, the actual testing required to validate the parameters may pose advers reliability risks during testin

	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: 

	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-027-1, 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: 

	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 five years beyond Board approval is more realistic.

	Response: 

	PPL Corporation
	Yes
	Yes
	PPL supports the objective of this proposed standard, which is to verify the status of generator primary frequency responses used in models for reliability studies.  However, this objective will be severely hampered by the limited amount of information that the Generator Owner can provide, which consists of the governor gain setting (MW per Hz), the droop setting, a deadband setting, and perhaps a time constant.  It is also unclear how these parameters could ever be verified in the field, inasmuch as it is not possible to stage the system frequency disturbances that would be required.  PPL believes that while the proposed standard’s goals are worthy, it may be attempting to achieve a level of modeling precision that is neither necessary nor achievable in practice.

A blanket exemption for nuclear units is needed because nuclear regulations prevent these units from having active governor controls, which would override the licensed operators’ control of nuclear reactors  during system frequency disturbances.

	Response: 

	John K. Loftis, Jr. – Dominion – Electric Transmission
	Yes
	Yes
	Using the term verify is vague and subject to different interpretations by various entities.  Unless specified in another Reliability Standard, a requirement should be added to require generator owners to notify the RA, BA, and/or TO as appropriate as soon as a non-functioning or blocked speed/load governor controls has been identified.  
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: 

	Resource Issues Subcommittee
	Yes
	Yes
	Consider combining R1 and R2, as they seem to overlap

	Response: 

	Joseph F. Buch – Madison Gas and Electric
	Yes 
	
	R1 indicates that the generator owner is to provide information on the generator response to frequency transients, however, no information on what constitutes a frequency transient is provided.  R2.2 indicates that the generator owner is to provide verification of the frequency response however no indication of test criteria is provided and no information on what sort of time resolution for plotting frequency vs load change is provided.  Information on older or small units may not be available.  It is recommended that this standard undergo field testing to better define the requirements.  At the same time the benefits of providing data on small units (<50 MW) or those of older vintage should be evaluated).  

	Response: 

	SERC EC Planning Standards Subcommittee (PSS)
Entergy
	Yes 
Yes
	Yes
Yes
	Unless specified in another Reliability Standard, a requirement should be added to require generator owners to notify the RA, BA, and/or TO as appropriate as soon as a non-functioning or blocked speed/load governor controls has been identified. 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 was provided and was complete for less than 100% of a generator owner's units as required by the RRO procedures. 2.2. Level 2: Verified generator data was provided and was complete for less than 95% of a generator owner's units as required by the RRO procedures.

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

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

	Response: 

	Xcel Energy – Northern States Power
	Yes
	Yes
	

	SERC EC Generation Subcommittee (GS)
	Yes
	Yes
	

	Deborah M. Linke – US Bureau of Reclamation
	Yes
	Yes
	 

	Karl Kohlrus - City Water, Light & Power
	Yes
	Yes
	

	Rebecca Berdahll – Bonneville Power Administration

Karl Bryan – Corp of Engineers

Jay Sietz – US Bureau of Reclamation

Brenda Anderson
	Yes
	Yes
	

	ISO/RTO Council Standards Review Committee
	Yes
	Yes
	

	Doug Hohbough – First Energy Corp.
	Yes
	Yes
	

	D. Byran Guy – Progress Energy, Inc. 
	Yes
	Yes
	

	Jerry Nicely – TVA Nuclear Generation
	Yes
	Yes
	

	Ed Riley – California ISO
	Yes
	Yes
	

	Howard Rulf  - WE Energies
	Yes
	Yes
	

	Dan Griffiths – PA Office of Consumer Advocate 
	Yes
	Yes
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