MOD-024-1
Verification of Generator Gross and Net Real Capability


	Commenter
	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: R13 of TOP-002 addresses the need to verify the capability of a generator in the operational horizon, considering such factors as ambient and water temperatures, fuel availability and quality, etc.  MOD-024 and MOD-025 address verification of longer-term capabilities used for modeling purposes.

	IESO
	
	
	(From Q 4 – Other comments) 

R2.1, M2, Levels of non-compliance 2.3 and 2.4.2

We suggest replacing 'real' power with 'active' power.

	Response: Real Power is a defined term in the glossary of terms and needs to be capitalized in the proposed standards.

	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: The drafting team agrees.  The RRO has been assigned responsibility for this procedure because regional reliability needs and risk factors need to be considered by the procedure.  The regional procedure should address nuclear plant testing exemptions that would be justified by nuclear safety regulations.  The commenter is encouraged to participate in the development of the regional procedure.

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

MOD-023 thru 027 should include planning authorities. 

	Response: MOD-023 addresses regional procedures that need to be consistent across a wide area, such as an RRO.  There is still uncertainty in the functional model whether the Planning Authority is a wide-area function or can be a local entity.  Standards MOD-024 to 027 refer to generator responsibilities.

	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: The RRO verification procedure will define what is required to verify the gross and net real power'.  The drafting team has removed the term 'sustainable' to be consistent with MOD-023 and in recognition that the region may require factors other than sustainable (e.g. maximum short-term capability).

	Barry Green – Ontario Power Generation
	
	
	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-024-1, 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: The functional model assigns capability verification to the generator owner.  The comment could be an issue when there are joint owners, but in these cases there are agreements to address delegation of this task among the owners.

	Joseph D Willson – PJM
	Yes
	No
	Consider re-writing MOD-024-1 and MOD-025-1 as a single standard.

	Response: The drafting team believes it is more practical to implement these as separate standards.

	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: The drafting team believes the standards for real and reactive power capability verification are related, but not duplicative.  The drafting team believes it is more practical to implement these as separate standards.  The 'D' curve may indicate a relationship between real and reactive power capability, the method and form of reporting generator capability is to be determined by the RRO procedure.

	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:  The drafting team believes the standards for real and reactive power capability verification are related, but not duplicative.  The drafting team believes it is more practical to implement these as separate standards.  The 'D' curve may indicate a relationship between real and reactive power capability, the method and form of reporting generator capability is to be determined by the RRO procedure.

	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: MOD-010 to 013 address reporting of data and what types of data need to be reported.  MOD-024 focuses more specifically on verification of real power capability of generator equipment.
The drafting team agrees and added planning authority as a recipient of the generator data.

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

	Response: The drafting team agrees and added planning authority as a recipient of the generator data.

	Wing Joe- BC Hydro
	No Answer
	No
	The purpose of this standard is misleading. One can not expect the equipment to be consistent with the model. It is the model that needs to be consistent with and to mimic the equipment. The purpose of this standard should be for the generator owners to provide accurate generators data. The standard need to recognize that the Gross and net real power for hydro electric unit are nearly identical and the auxiliary load are insignificant.

	Response: The drafting team agrees and has modified the purpose.
The gross and net real power capability of a hydro unit should simply be accurately reported – there is no problem if they are nearly identical.

	Constellation Generation Group
	Yes
	No
	Auxillary and net outputs cannot be measured at many combustion turbine sites.

Auxillary loads at steam plants cannot always be tied to a specific unit.  Example: coal conveying equipment is powered by Unit 1 but coal but same coal is burned in Units 2 & 3.

	Response: The drafting team does not disagree with these comments.  The drafting team has revised the language to remove references to individual units, but believes to attempt to address the various combinations of configurations of a plant would be too complex to specify in a standard.  Such requirements should be addressed in the RRO procedure. 

	Mark Kuras – MAAC
	Yes
	No
	The term …verify… is too vague; therefore I propose to change …verify… or …verification… to …test or otherwise demonstrate… throughout the standard. 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: The term 'verify' is used because there are numerous methods to ensure the data is accurate. The RRO will determine the verification methods based on reliability need and risk factors.  The standard states that testing is one acceptable method, but not the only acceptable method.
The statement in the additional compliance information is general to all of the proposed new standards.

	Data Coordination Working Group
	Yes
	No
	Title should say VERIFICATION OF SUSTAINABLE GENERATOR GROSS AND NET REAL POWER CAPACITY. 

Net Real Power should be defined. RRO should require physical testing. 

R2 & M2 should include the Planning Authority. Refer to Funtional Model, Planing Authority, 1c.

	Response: The title was revised, but 'sustainable' was removed because there may be other relevant characteristics.
RRO procedures should define net (and gross) real power as needed to meet regional reliability needs.  It may be appropriate to create uniform standards on these definitions at some time in the future.

The RRO will determine the verification methods based on reliability need and risk factors.  The standard states that testing is one acceptable method, but not the only acceptable method.

Planning authority was added to R2 and M2.

	Gred Mason – Dynergy Generation
	Yes
	No
	1.NERC should not eliminate specifying a minimum verification frequency(annual 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 "annual" 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.

	Response: The drafting team disagrees and believes there is consensus among commenters to leave the periodicity of the data verification to be defined in the RRO procedure.
Added 'of a request' to M2.

	Southern Company Generation

Southern Company – Transmission
	Yes

Yes
	No
No
	R2.1 should not refer to summer and winter capabilities. The RRO should define the seasons needed for MW verification. 

Therefore, R2.1 should be changed to:

R2.1. Gross and net real power capabilities of each unit based on the power factor level expected for each unit for the seasons required by the RRO.

Under R2.3, we see no reason why date and conditions should be required.

SoCo Generation recommends field testing MOD-024. 

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. The details of the requirements are left up to the RRO, and 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 90% 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 85% 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 80% 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 75% of a generator owner's units as required by the RRO procedures.  

	Response: Changed 'summer and winter' to 'seasonal' to allow RRO procedure to define seasonal reporting requirements.
Conditions are needed to understand that modeling assumptions are valid; date is important to understanding the age of the verification information.  The standard does not specify which conditions must be documented – that would be specified in the RRO procedure.
The need for field testing is being evaluated under a separate question.

The objective is to have verified capability data from each generator, whether an entity has one generator or many.  Compliance violations should be reported so as to not unfairly characterize the extent of the violation.  

	SPP Generation Working Group
	Yes
	No
	R2.1 We don’t understand why gross is needed. For grid operations, NERC should be concerned about capability to place real energy on the grid and not what’s produced internally. We believe gross data to NERC is superfluous and emphasis should be on high quality required data and not high volumes of data.  We have billable quality meters at interconnect for net, but not inside plant for gross. Providing gross real energy would require additional expense to get billable quality meter in the plant and we don’t see any benefits. If the standard said either gross or net, that would be acceptable to us.

R2.2 We don’t understand why auxiliary loads are needed if net real power capabilities are provided

Compliance:

If the “one calendar year” will allow “Operation Test” as currently done in SPP and actual test once every three years, then “one calendar year” is acceptable

If the “one calendar year” means we must perform an actual test every year this is not acceptable. Performance of the actual test is much more time consuming and difficult to complete. 

	Response: Dynamic modeling and stability analysis require inputs of generator gross real power output and auxiliary loads.
The one calendar year compliance review cycle does not require or imply that verification is required each year.  The periodicity of verification is set by the RRO procedure and may be longer than one year.

	Peter Burke – American Transmission Co. 
	Yes
	No
	R2.3  Recommend that acceptable methods of verification in RRO procedures are limited to Testing or Performance Tracking only (see comment for MOD-023).

Title of standard should be changed to replace the word "dependable" with "sustainable" to be consistent with R1.

	Response: There are other verification methods than testing and performance tracking.  Appropriate methods should be determined in the RRO procedure based on reliability need, risk factors, cost factors, etc.

Sustainable was removed, as there may be other relevant characteristics defined in the RRO procedure.

	Joseph F. Buch – Madison Gas and Electric
	Yes and No
	No
	The standard has no criteria for how often the testing must be done.  It also does not recognize the differences between base load units and units which are seldom run.  There are significant costs to test & we question the reliability benefits of testing all the units annually, especially those units which seldom run.  In addition the standard indicates that the testing is to be done at the power factor levels expected.  Nothing in the standard indicates who or how the "power factor levels expected" is to be determined.  As a generator owner we cannot recommend approval of a standard for which we do not know what testing we are going to have to perform.  

	Response: Frequency of verifications is to be addressed in the RRO procedure (MOD-023).  The commenter is encouraged to participate in the regional process for developing that procedure.  Risk and cost factors should be considered in development of the regional procedure.  The RRO procedure will address applicable conditions for verification, including power factor.

	Multi-Regional Modeling Working Group
	Yes 
	No
	The term …verify… is too vague; therefore we propose to change …verify… or …verification… to …test or otherwise demonstrate… throughout the standard. 

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: Testing is one alternative.  The RRO will determine the verification methods based on reliability need and risk factors.  The standard states that testing is one acceptable method, but not the only acceptable method.
The language under additional compliance information is standardized across all the standards proposed.

	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, depending on the RRO requirements. An effective date of one year beyond Board approval is more realistic.

	Response: The drafting team is proposing a phased implementation to allow responsible entities to achieve compliance.

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

	Response: Thank you for your comment.

	WECC Reliability Subcommittee 

Mohan Kondragunta – Southern California Edison
	Yes

Yes
	Yes

Yes
	WECC RS agrees with the removal of the annual testing requirement and that it should be established by the RRO.

	Response: Thank you for your comment.

	Data Coordination Working Group
	Yes
	Yes
	The Energy Information Administration (EIA) collects these data in their annual EIA-860 generator survey.  EIA specifies reporting procedures and definitions.  DCWG's concern is that the EIA procedures and definitions may not be consistent compared with individual NERC Region procedures and definitions.  Please see DCWG comments relating to the deletion of II.D.M3 for further detail on government/NERC coordination.

	Response: The drafting team does not disagree with the need for consistent reporting of data.  However, reporting of after-the-fact data to a government agency is not a reliability issue for consideration in a standard.

	Kenneth Dresner – FirstEnergy Solutions
	Yes
	Yes
	

	Response: 

	Karl Kohlrus - City Water, Light & Power
	Yes
	Yes
	Generators should not be required to test their machines over the limits specified in planning models. For example, if the transmission owner/operator specifies minimum reactive capability of 0 MVAR is all that is required, the generator should not be required to test at leading power factors. Operation of units in the underexcited leading power factor mode can lead to instability and voltage problems. These leading power factor tests should only be required if there is a system need to operate at these levels.

	Response: Verification conditions are to be addressed in the RRO procedure (MOD-023).  The commenter is encouraged to participate in the regional process for developing that procedure.  Reliability need, as well as risk and cost factors, should be considered in development of the regional procedure.  The RRO procedure will address applicable conditions for verification, including power factor.

	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.  For units that run at full power most of the times (e.g. - base load units), MW capability should be accepted at that level unless the owner wants to claim higher MW 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: Testing is one alternative.  The RRO will determine the verification methods based on reliability need and risk factors.  The standard states that testing is one acceptable method, but not the only acceptable method.
The drafting team is proposing a phased implementation to allow responsible entities to achieve compliance.

The objective is to have verified capability data from each generator, whether an entity has one generator or many.  Compliance violations should be reported so as to not unfairly characterize the extent of the violation.  

	Raj Rana – AEP
	Yes
	Yes
	Reword the title as follows: Verification of Generator Real Power Gross and Net Dependable Capability. --- 

Reword 1.4 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.

	Response: The drafting team has removed the term 'sustainable' from the title to be consistent with MOD-023.  The drafting team also believes 'dependable' is not appropriate, in recognition that the region may require factors other than sustainable or dependable (e.g. maximum short-term capability).  Real power was added to the title.
The proposed addition to compliance information is a requirement, not an explanation of compliance process.

	Rebecca Berdahll – Bonneville Power Administration

Karl Bryan – Corp of Engineers

Jay Sietz – US Bureau of Reclamation

Brenda Anderson

Deborah M. Linke – US Bureau of Reclamation
	Yes

Yes
	Yes

Yes
	R1 as stated above (MOD-023) we recommend clarification be added describing defining gross real power, net real power, gross reactive power and net reactive power.

	Response: Definitions should be defined within regional procedure.  A standard definition across all interconnections may be considered at some time in the future.

	Transmission Subcommittee
	
	
	MOD-024-1, Requirements, Recommend establishing linkages between sandards.  In this particular standard, there appears to be a link between MOD-023-1 and MOD -024-1.

	Response: The drafting team linked MOD-023 to MOD-024.  MOD-024 was modified to include a link to MOD-023.

	Doug Hohbough – First Energy Corp.
	Yes
	Yes
	R2.2:  Real power requirements of aggregate auxialry loads at unit's net real power capability. 

It appears that the documentation that the Generation Owner maintains would not be complete unless the Owner documents pertinent unit conditions present at the time of the test (cold H2, generator winding temperatures, etc).  How/where will these items be addressed?

	Response: MOD-023 requires the RRO to define any applicable conditions for verification.  MOD-024, R 2.3 requires the generator owner to report conditions under which verification is completed.

	Gerald Rheault – Manitoba Hydro
	Yes
	Yes
	R2.3: Physical testing of the generator should be required.

Also, what is the frequency of testing required?

The wording in M2 should be modified to add "of request" after "30 calendar days".

	Response: Testing is one alternative.  The RRO will determine the verification methods based on reliability need and risk factors.  The standard states that testing is one acceptable method, but not the only acceptable method.
Frequency of verifications is to be addressed in the RRO procedure (MOD-023).  The commenter is encouraged to participate in the regional process for developing that procedure.  Risk and cost factors should be considered in development of the regional procedure.  The RRO procedure will address applicable conditions for verification, including power factor.

The drafting team added 'of a request' to the requirement.

	IESO – Ontario
	Yes
	Yes
	R2.3 -  Seasonality needs to be considered also - i.e. summer vs winter etc.

	Response: Season was added to replace summer and winter.

	Midwest Reliability Organization
	Yes
	Yes
	M2.  change "within 30 calendar days." to "within 30 calendar days of request".

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

	Response: The drafting team added 'of a request' to the requirement.
'Some' information missing simply means that the data reported was not complete.

	PPL Corporation
	Yes
	Yes
	PPL supports the objective of this proposed standard.  However, there should be exemptions for “energy-only” units, i.e., units that are not designated as capacity resources.  Also, testing of hydro units should be waived if the units’ outputs are restricted by conditions that are beyond the plant operator’s control, such as reduced river flows for run-of-river units, or reservoir capacity limitations, restrictions imposed by fishery protection regulations, etc.   In addition, there is minimal difference between gross and net real power for hydro units so if a test is required, testing for either gross or net should be acceptable.  Also, testing small units as an aggregate should be acceptable.

	Response: Exemptions and verification conditions are to be defined in the RRO procedure.  The drafting team encourages the commenter to participate in the regional process to develop that procedure.
The standard is not concerned with whether gross and net real power capability are close to each other, just that they need to be accurately reported.

	SERC EC Planning Standards Subcommittee (PSS)

Entergy
	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 written 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 generators 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: The objective is to have verified capability data from each generator, whether an entity has one generator or many.  Compliance violations should be reported so as to not unfairly characterize the extent of the violation.  

	IDWG
Response: 

The drafting team believes capability is more appropriate – the capability would describe what the generator can actually perform under the stated conditions.  This may be different than the capacity of the generator.

Definitions should be defined within regional procedure.  A standard definition across all interconnections may be considered at some time in the future.

The drafting team has revised the purpose statement as requested.

MOD-023 and MOD-024 have been linked by reference.  The RRO procedure needs to define any applicable required conditions for verification.  The generator report needs to identify actual date and conditions during verification.


	
	
	Title needs to be changed to include the

term Real Power: Verification/Testing of

Generator Gross and Net Dependable

Capacity — use Capacity instead of

capability…Define Net Dependable

Capacity in the Standard…consistent with

data reporting definitions for capacity

plans, as reported to the Regions and EIA.

— Modify the purpose to be in keeping

with what the standard does: To ensure

verified generator gross and net real power

capacity data are available to be used in

models to assess Bulk Electric System

reliability. (This standard is not going to

ensure availability of Real Power –

capability yes, but not availability.) Net

Real 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. — In R2.3

– 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.

	Greg Ludwicki – Northern Indiana Public Service Co. 
	Yes
	Yes
	

	Individual Members of CCMC
	Yes
	
	

	Cinod Kotecha
	Yes
	Yes
	

	Tennessee Valley Authority
	Yes
	Yes
	

	NERC Interconnection Dynamics Working Group
	Yes
	Yes
	

	NPCC CP9  RSWG
	Yes
	Yes


	

	Samuel W. Leach – TXU Power
	Yes
	Yes
	

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

	Ed Riley – California ISO
	Yes
	Yes
	

	ISO/RTO Council Standards
	Yes
	Yes
	

	Alan Adamson – NYSRC
	Yes
	Yes
	

	Dan Griffiths – PA Office of Consumer Advocate 
	Yes
	Yes
	

	Kathleen Goodman – ISO-NE
	Yes
	Yes
	

	Howard Rulf  - WE Energies
	Yes
	Yes
	

	Michael C. Calimano – NYISO
	Yes
	Yes
	

	Jerry Nicely – TVA Nuclear Generation
	Yes
	Yes
	

	SERC EC Generation Subcommittee (GS)
	Yes
	Yes
	

	Xcel Energy – Northern States Power
	Yes
	Yes
	

	Consolodated Edison
	Yes
	Yes
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