MOD-023-1
Procedures for Verifying Generation Equipment Data


	Commenter
	Reliability Need
	Acceptable Translation
	Comments

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

All of MOD-023-1 seems largely redundant to MOD-013-0.Suggest deleting MOD-013-0

	Response: MOD-013 addresses reporting of data and what types of data need to be reported.  MOD-023 focuses more specifically on verification of data for generator equipment.

	IESO
	
	
	(From Q 4 – Other comments) 

Most models should be validated by tests.  Where available, we suggest the use of standard test procedures (e.g. IEEE 115).  

We suggest the following additions to the "data verification parameters to be reported" requirement: 

 - generator impedances

 - time constants

 - saturation coefficients 

 - inertia



	Response:  The RRO may require models be validated by tests or elect to refer to an IEEE standard, but these are not universal requirements across all interconnections and regions.  Some regions may have alternative methods to verify models, based on regional reliability needs and risks.
These additional items are addressed as reporting requirements in MOD-013 and would remain constant over the life of the equipment (unless there is a major rebuild).  The drafting team does not believe it is appropriate to add these items for verification.

	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.  The other standards refer to generator responsibilities.

	Pacific Gas and Electric
	
	
	There needs to be a formal communication path developed between gen owner, Utility, ISO's & regions such that information can be transmitted and get to the right people.  

Nuclear facilities may have some exemptions as discussed in R1.1, for example 1:  Any testing to verify/validate generator modeling needs to be proceduralized and a 10CFR50.59 performed.  Nuclear facilities will not perform any test which is outside the design/license basis of the plant or may adversely impact the health and safety of the public.  Example 2: Our facility is on a 20-22 month fuel cycle and should not be required to do testing requiring taking the unit offline at a frequency less than one refueling cycle.

	Response: The reporting and communications requirements should be addressed by the procedure developed pursuant to MOD-013.
The regional procedure should address nuclear plant testing exemptions that would be justified by nuclear safety regulations.

	Karl Kohlrus - City Water, Light & Power
	No
	Yes
	Testing of voltage regulator controls, speed/load governor controls and excitation systems is new and should be field tested.

	Response: This comment will be considered in the development of the effective date and implementation schedule.

	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-023 focuses more specifically on verification of data for generator equipment.
The drafting team agrees and has added planning authorities to R2 and M2.

	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.  

	Response: There is no requirement stated for an annual test.  The annual reset period for monitoring compliance should not be interpreted as a testing periodicity requirement.  The RRO procedure will determine the appropriate periodicity for data validation.

	SPP Generation Working Group
	Yes
	No
	SPP is dedicated to having a reliable electric system.  We understand and appreciate the importance of having accurate date in models to achieve this goal.  The goal of testing should be to provide valid generating data to be used in the model.  

However we don’t want to be required to perform any testing that would threaten the reliability of the system, potentially damage generators or where significant cost would be incurred without the addition of valued data.  Each of these tests cost money, whether performed in-house personnel or outsourced, so we want to make sure we really gain data whose value is appropriate to the cost of the test.

	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 commenter is encouraged to participate in the development of the regional procedure.

	SPP Transmission  Working Group
	Yes
	No
	Should have R1.5 should have verification documentation requirement, as asked for in MOD-24-27.  R2 & R3 should include the Planning Authority. Refer to Functional Model, Planning Authority, 1c.

	Response: The drafting team does not understand the first part of the comment.

The drafting team has added planning authorities to R2 and M2. R3 does not require this change.

	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 has made this correction.

	Wing Joe- BC Hydro
	No Answer
	No
	Many standards refer to this one thus this standard should be finalized and available at least 6 months or more prior to earlier than those that depend on it. In fact, it is unreasonable to expect one to accept standards (eg MOD-024-1) that commit them to an open ended , yet to be determined standard, (eg MOD-23-1).

	Response: This comment will be considered in the development of the effective date and implementation schedule.

	Carol L. Krysevig – Allegheny Energy Supply Co. 
	Yes
	No
	MOD-023-0 is a standard from which other standards flow. As such it should be broader in nature allowing for the individual standards to be more specific. I am concerned that '..testing' as used in requirement R1.2 will be interpreted as the answer in all cases. To accept MOD-023-1, I require '..testing' to be changed to '..testing when practical'.

	Response: The drafting team agrees MOD-023 is broader and precedes the subsequent standards.

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.

	Gred Mason – Dynergy Generation
	Yes
	No
	1.Generation 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,establish…"Regions should be required to involve Generation Owners when establishing the required procedures.

	Response: The requirements in MOD-023 refer only to the development of the regional procedure.  Generator owner requirements are addressed in subsequent standards on data verification.  The commenter is encouraged to participate in the development of the regional procedure.

	ISO/RTO Council Standards Review Committee

Ed Riley – California ISO
	Yes

Yes
	No
No
	R1 requires the RRO to establish procedures that require generator owners to provide certain information. These procedures should include all the requirements included in MOD-024-1 and MOD-025-1 that apply to generator owners, that in some cases are more specific than now shown in MOD-023-1.

In R1.4.2 "gross and net reactive power capability" should be defined.

	Response: The drafting team agrees that MOD-023 is less specific than MOD-024 to 027 and has added a reference in R1.4 to those requirements in MOD-024 to 027.
Definition for gross and net reactive power capability should be defined within regional procedure.  A standard definition across all interconnections may be considered at some time in the future.

	IESO – Ontario
	Yes
	No
	As we commented in the Facility ratings SAR's, there is a need for standards that depicts a "methodology". 

In this and other MOD standards, there needs to be an addition of requirement to use the data, methods etc to actually implement model updates - several MODs just ask for an assessment, or retention of data etc only. There also needs to be some checks and penalties for providing inaccurate capabilities.

R1 requires the RRO to establish procedures that require generator owners to provide certain information. These procedures should include all the requirements included in MOD-024-1 and MOD-025-1 that apply to generator owners, that in some cases are more specific than now shown in MOD-023-1. A reference of requirements related to MOD-024 & 025 may be added in R1.

R1.2, change; "Acceptable methods.." to "Guidelines for methodology.." 

In R1.4.2 we request the drafting team to define "gross and net reactive power capability". 

	Response: In this case, the 'method' is defined by the RRO in the procedure required in MOD-023.  It is not practical at this time to expect a single, uniform method for validating generator equipment data across North America.
Requirements to use the data are included in other standards, including existing Version 0 standards.

Requirements for generators to provide accurate data are defined in MOD-024 to 027.  The RRO will monitor compliance with its regional data validation and reporting procedures.

The drafting team agrees that MOD-023 is less specific than MOD-024 to 027 and has added a reference in R1.4 to those requirements in MOD-024 to 027.

The RRO is to state what are acceptable methods.  This is different than a guideline.

Definition for gross and net reactive power capability should be defined within regional procedure.  A standard definition across all interconnections may be considered at some time in the future.

	Consolodated Edison 

Alan Adamson – NYSRC

Cinod Kotecha

Kathleen Goodman – ISO-NE

NPCC CP9  RSWG

NERC Interconnection Dynamics Working Group
	Yes

Yes

Yes

Yes

Yes
	No

No

No

No

No

No
	R1 requires the RRO to establish procedures that require generator owners to provide certain information. These procedures should include all the requirements included in MOD-024-1 and MOD-025-1 that apply to generator owners, that in some cases are more specific than now shown in MOD-023-1.  

 R1.2, change:  "Acceptable methods.."  to "Guidelines for methodology.." 

In R1.4.2 we request the drafting team to define "gross and net reactive power capability".

	Response: The drafting team agrees that MOD-023 is less specific than MOD-024 to 027 and has added a reference in R1.4 to those requirements in MOD-024 to 027.

The RRO is to state what are acceptable methods.  This is different than a guideline.

Definition for gross and net reactive power capability should be defined within regional procedure.  A standard definition across all interconnections may be considered at some time in the future.

	Mark Kuras – MAAC
	Yes
	No
	R 1.2 should add …use of… before  …manufacturer data…. Measurement 3 is redundant with Measurement 1 and should be deleted. The only adequate way to verify governor and excitation systems, including voltage regulator controls, limiters, compensators, and power system stabilizers, is testing. The term …verify… is too vague; therefore I propose to change …verify… or …verification… to …test or otherwise demonstrate… throughout the standard.

	Response: Agreed – added 'use of'.
The drafting team agrees and has removed R3 and M3, incorporating availability of the procedure to NERC into R2 and M2.
The drafting team disagrees that testing is the only method to verify governor and excitation systems.  Some elements of testing may be required, but testing is not the sole method for data validation.  The RRO procedure should define testing required to meet regional reliability need and risk factors.

	Gerald Rheault – Manitoba Hydro
	Yes
	No
	Manitoba Hydro believes that generating units should be tested periodically to ensure that the data used in dynamic models is accurate.  The frequency of testing should be established by the RRO.

The wording in R1.2 should be modified to reflect this intent.

R1.4.2: Should identify unit transformer tap range limitatations, if any on the capability.

Add a R1.4.5 on requirement to coordinate generator protection settings to ensure units do not trip off within normal control operating range.

Suggest adding a R1.5: Frequency of testing  every five years.

R2: A requirement should be added on the RRO to indicate how a revision to the procedures may impact the generators already tested.

Add clarification that these requirements also apply to refurbished units.

	Response: The drafting team agrees that testing can be one method for data validation – regional data validation methods and periodicity are to be established in the RRO procedure, as noted in R1.3.
The standard addresses methods to verify reactive capability with a unit transformer tap setting in use; not to verify capabilities under all tap settings for the purpose of optimizing tap settings.  Unit transformer taps are not frequently changed.
Requirement to coordinate generator protection settings is covered in PRC-019.

Whether or not testing is required and the periodicity are to be defined in the RRO procedure as needed to meet regional reliability needs.
The effect of a revision to the procedure is presumed to be addressed within the RRO procedure itself.  This is a logical question that should be addressed in developing the revision and planning the implementation.

The procedure is expected to include all generators except those identified per R1.1 that are exempted based on factors (e.g. size) to be determined in the procedure for each RRO.  The status of refurbished units could be addressed under this requirement, as appropriate.

	Raj Rana – AEP
	Yes and No
	Yes
	Reword R1.2 as follows: Acceptable methods for model and data verification, including but not limited to manufacturer data, performance tracking, simulation, analysis, field verification of equipment settings, field testing and comparison with disturbance monitoring data. 

Add R1.5: Any field changes made by the Generation Owner or Generator Operator to the verified data described in R1.4 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: The drafting team agrees these are valid methods for data verification, but believes these are covered under the broader terms already provided in R 1.2.
The second comment addresses details that should be addressed in the RRO procedure, not in a North American standard.

	Multi-Regional Modeling Working Group
	Yes 
	No
	R 1.2 should add …use of… before  …manufacturer data…. Measurement 3 is redundant with Measurement 1 and should be deleted. The only adequate way to verify governor and excitation systems, including voltage regulator controls, limiters, compensators, and power system stabilizers, is testing. The term …verify… is too vague; therefore we propose to change …verify… or …verification… to …test or otherwise demonstrate… throughout the standard.

	Response: Response: Agreed – added 'use of'.

The drafting team agrees and has removed R3 and M3, incorporating availability of the procedure to NERC into R2 and M2.

The drafting team disagrees that testing is the only method to verify governor and excitation systems.  Some elements of testing may be required, but testing is not the sole method for data validation.  The RRO procedure should define testing required to meet regional reliability need and risk factors.

	Peter Burke – American Transmission Co. 
	Yes
	No
	We do not agree that all the model and data verification methods listed in R1.2 are acceptable options for each class of generation equipment parameters listed in R1.4.1 thru R1.4.4.  As a Transmission Operator and Transmission Planner responsible for bulk electric system reliability, we consider Testing and Performance Tracking to be the only acceptable verification methods to demonstrate the actual real and reactive power capability (R1.4.1 and R1.4.2) of a generator.  Note that in MAIN region the generators are required to test their reactive capability at least every 5 years "to demonstrate that the actual operating reactive capability of each generating unit and synchronous condenser is consistent with the modeling used in planning and operating studies."  

For R.1.4.3 and R.1.4.4 (governor controls and excitation systems modeling data), we advocate testing, performance tracking and manufacturer's data as preferred verification methods, which could be supplemented with simulation and analysis, when necessary.

	Response: Based on industry comment, the drafting team does not agree that testing and performance tracking are the only methods for data validation.  Methods should be appropriate to the reliability need, risk factors, cost factors, etc.

	Individual Members of CCMC
	Yes
	No
	Level 3 is measured against R1.2 but that requirement states “acceptable methods . . . but not limited to  . . .”. This would imply that any method is okay so how do you measure compliance? This needs to be rewritten to state if each of these methods must be all included or if anyone can be included.

M2 is difficult to measure. 30 days need to go to requirements. Measure works if requirement stated what constitutes “available”, such as posting information on a website or change the measure to state how the entity should document that information was provided on request or available.

	Response: The drafting team agrees and changed the language to "such as" instead of "including… but not limited to".
Defining what constitutes availability of the procedure is too prescriptive of the RRO and the auditor.  There are alternative methods for making a procedure available to those who need it and the compliance monitor should be able to determine if it is available.

	Joseph D Willson – PJM
	Yes
	No
	Level 3 is measured against R1.2 but that requirement states “acceptable methods.. but not limited to ..” This would imply that any method is ok so how do you measure compliance? (you can’t)

M2 is difficult to measure. 

	Response: The drafting team agrees and changed the language to "such as" instead of "including… but not limited to".

Defining what constitutes availability of the procedure is too prescriptive of the RRO and the auditor.  There are alternative methods for making a procedure available to those who need it and the compliance monitor should be able to determine if it is available.

	PPL Corporation
	Yes
	Yes
	PPL supports this proposed standard, which improves analytical models used in planning and operating reliability studies.  PPL agrees that there are a number of valid sources of information in addition to testing, which include manufacturer data, operational data, performance tracking, simulation and analysis.  PPL agrees that Regional Reliability Organizations must allow for exemptions for certain classes of generation units, as appropriate.  It is felt that all units under 70 MWs should be exempt from most of these standards due to minimal effects on the system.

	Response: Thank you for your comments.  The exemption criteria are to be defined by the RRO procedure.  The drafting team encourages the commenter to participate in the regional process for developing that procedure.

	Samuel W. Leach – TXU Power
	Yes
	Yes
	The development of this translation will need to be flexible enough to address problems associated with verification of required parameters on onlder generation equipment.  In some cases, the best avbailable information may be the original manufacture’s design data. 

	Response: The drafting team agrees and believes these considerations can be included in the regional procedure.

	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 technical data, resulting in more accurate models and parameters.  However, because of the large volume of tests to perform, and the high cost to perform them, field testing should be phased-in over a 5 to 8 year time period.  It is not possible to test all required units within a one year time frame.

	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.

	Dan Griffiths – PA Office of Consumer Advocate 
	Yes
	Yes
	As a general rule applying to MOD-23 through 27, verification of equipment and performance data should be clearly required so that effective assessment and planning is always feasible.  Past experience seems to show that data/model reporting may fall victim to cost cutting by generation owners unless reporting requirements are specific and strong.

	Response: Thank you for your support of the standards.

	Karl A. Bryan - US Army Corps of Engineers
	Yes
	Yes
	The generator data should be sent to the Transmission Service Provider so that they can check the data for usability in the system models. Once the data has been checked by the TSP, the TSP should be the one providing the data to the RRO.

	Response: The drafting team disagrees and believes sending the data to the TSP would not be consistent with the functional model.

	TVA
	Yes
	Yes
	There needs to be a reference for the regions to have a common interval for verification and re-verification.

	Response: The drafting team believes that the interval for verification and re-verification (as referenced by R 1.3) should be determined based on regional reliability needs, risks factors, cost factors, etc.

	Kenneth Dresner – FirstEnergy Solutions
	Yes
	Yes
	This proposed standared does not combine the requiremtnes of the voltage regulator data and the excitiation system modeling as proposed In standard MOD-26-1. 

	Response: The requirements for voltage regulators and excitation systems are combined in R 1.4.3 (was R 1.4.4), consistent with MOD-026.

	SERC EC Generation Subcommittee (GS)

Jerry Nicely – TVA Nuclear Generation
	Yes

Yes
	Yes

Yes
	The RRO procedures should include definitions for gross and net real and reactive power capability (e.g. MNDC, continuous, maximum) and location of measurement.

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

	Rebecca Berdahll – Bonneville Power Administration

Karl Bryan – Corp of Engineers

Jay Sietz – US Bureau of Reclamation

Brenda Anderson
	Yes
	Yes
	R1.4 requires verification parameters including generator gross and net real power and generator gross and net reactive power.  Clarification can be added by including a definition requirment of gross real power, net real power, gross reactive power and net reactive power as applied by the generator owner.  Or, NERC could develop minimum definitions that would apply to all generating facilities.

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

	Deborah M. Linke – US Bureau of Reclamation
	Yes
	Yes
	R1.4 requires verification parameters including generator gross and net real power and generator gross and net reactive power.  We recommend clarification be added 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.

	John Horakh – MACC
	Yes
	Yes
	Good translation. However, the proposed effective date of November 1, 2005 is unrealistic. The RRO may not have all the required procedures established, or written and formally approved, or made available. An effective date of one year beyond Board approval is more realistic. 

	Response: This comment will be considered in the development of the effective date and implementation schedule. 

	Xcel Energy – Northern States Power
	Yes
	Yes
	A time period should be developed where the Regional Reliability Organization can establish procedures necessary to meet this standard.  Implementation of all other related standards should be delayed until this task is complete.

	Response: This comment will be considered in the development of the effective date and implementation schedule.

	Southern Company Generation
	Yes
	Yes
	The regional procedures should be developed with input from Generator Owners and Operators to ensure the methodologies are safe, practical, and reasonable.

	Response: The drafting team agrees.

	Southern Company – Transmission
	Yes
	Yes
	The regional procedures should be developed with input from Generator Owners and Operators to ensure the methodologies are safe, practical, and reasonable.

Add R1.6: – Any field changes made by the Generation Owner or Generator Operator to the verified data described in R1.4 above shall be re-verified / tested as soon as possible.  Such changes, and their associated verification/testing results, shall be reported to the region, and coordinated with the Transmission Owner, Planning Authority, and Transmission Planners within 30 days.

	Response:  The drafting team agrees generator participation is needed.
Requirements to report changes to previously verified data are to be addressed within the RRO procedure.

	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.

In R1.4.1. & R1.4.2 add that data provided should include an explaination of values including  metered location to insure data is consistently applied to models

R1.4.3. & R1.4.4. RRO procedures should address methods to translate data into modeling parameters.

	Response: The drafting team agrees with the first comment.
The second and third comments should be addressed as details of the RRO procedure.

	Mohan Kondragunta – Southern California Edison

WECC Reliability Subcommittee
	Yes

Yes
	Yes

Yes
	SCE suggests changing the word procedures in R1 to methods or guidelines.  The term procedure can be interpreted as a prescriptive, step by step, document.

	Response:  The procedure would state which 'methods' of data validation are acceptable within the region.  The term 'guideline' is inappropriate because the verification is not meant to be optional.

	Transmission Subcommittee
	
	
	MOD-023-1, R1.2.: TS recommends putting more emphasis on performance tracking and testing.  Relying on manufacturer data, simulation, and analysis, may not generate enough data.

MOD-023-1, R1.4.1., and R1.4.2.: TS recommends linking these two requirements.  Currently there is no linkage between voltage and reactive power testing.

MOD-023-1, R2, and M2,: TS recommends including Transmission Operator within R2 and M2.

	Response: The drafting team believes that testing and performance tracking are not the only appropriate methods for data validation.  Other verification methods may be more appropriate when considering reliability needs, risk factors, cost factors, etc.
Voltage and reactive power testing are linked under R 1.4.2 and MOD-025.  Real power capability verification is addressed separately in R 1.4.1 and MOD-024.

The drafting team agrees with adding the transmission operator as a recipient of the RRO procedure and has made the change in R2 and M2.

	FRCC
	Yes 
	Yes
	R3 should not be a requirement.  It is a measure that is already covered in M3.

Response: The drafting team agrees and has removed R3 and M3.

	Midwest Reliability Organization
	Yes
	Yes
	

	SERC EC Planning Standards Subcommittee (PSS)
	Yes
	Yes
	

	Resource Issues Subcommittee
	Yes
	Yes
	

	Entergy
	Yes
	Yes
	

	Doug Hohbough – First Energy Corp.
	Yes
	Yes
	

	Howard Rulf  - WE Energies
	Yes
	Yes
	

	Michael C. Calimano – NYISO
	Yes
	Yes
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