MOD-022-1
Use of Disturbance Data to Develop and Maintain Models


	Commenter
	Reliability Need
	Acceptable Translation
	Comments

	FRCC
	No 
	No
	This proposed standard should be deleted. Event re-creation is a very time-consuming and complex task that the RRO should undertake as needed, but should not be a reliability standard.  The RROs should be given discretion in selecting disturbances to be studied and in interpreting the study results.  

	Response:

	AEP
	
	
	Drop/delete this standard.  

The proposed standard covers an area where difficulties will be encountered in enforcing the requirements.  This is because of the often complex modeling problems and significant engineering time involved in replicating system disturbances and determining the most appropriate modeling enhancements to achieve reasonable matches between disturbance data and simulation results. 

Not every disturbance is worthy of an event replication effort, which could consume significant resources. Compliance enforcement problems would arise when disturbances are not adequately recorded, do not fit well within the time frame of model applicability, are too localized in nature, or are otherwise not worthy of the time and expense to replicate. -- It may not always be desirable to include all improvements in system data necessary to replicate a given disturbance into general purpose planning base cases.  There must be allowance to exercise judgment in this regard.  Where it makes sense to include model changes into base case data, this should be done with review at the Regional level to help ensure that future problems with the data do not arise. 

These are some of the reasons for recommending against proceeding with this standard.  

However, if NERC still wishes to proceed, the standard should emphasize the reporting of disturbance replication analysis, with less emphasis on the inclusion of model changes identified by a particular disturbance replication.  The Compliance Monitoring Period should be extended from one to at least five years in order to allow opportunity for more disturbances to be factored into decisions on any modeling data changes, and allow sufficient time to analyze such disturbances.

	Response:

	Raj Rana – AEP
	No
	
	Drop/delete this standard. For details see AEP comment.

	Response:

	Tennessee Valley Authority
	No
	No
	Proposed standard does not take into account the significant time involved and the complexity of issues in the investigation and modeling of system disturbances and determining the most appropriate modeling enhancements to correlate simulation results with recorded data.  Every recorded event should not be used for model validation because of the number of events that are recorded.  This standard, as written, would take an excessive amount of manpower commitment!   The standard needs to allow engineering judgment as to which disturbances should be modeled. 

Also unintended compliance problems would arise when disturbances are not adequately recorded or are too localized in nature to justify the time and expense to investigate and simulate accurately.  Although this standard sounds like a good idea, engineering judgment is difficult to audit, therefore the standard should be transformed into a guide or deleted.  This really is a guide not a reliability standard.

	Response:

	Mark Kuras – MAAC
	No
	No
	This well-intentioned standard should be deleted, because the extent of engineering judgment which must be used to determine which disturbances need to be simulated, what results should be retained for general use, and the methods to be used cannot be objectively audited for compliance. We recommend that this information be retained as a guide. The proposed standard belittles the often complex issues and significant time involved in replicating system disturbances and determining the most appropriate modeling enhancements to achieve reasonable matches. Simulation and analysis of every recorded disturbance should not be required, and not every analysis will provide useful data for model validation. Exercise of judgment to determine which disturbances are worthy of an event replication effort must be allowed. Regions and transmission owners need to set priorities because of the volume of events that may be recorded. Because these points are not recognized by the standard as written, it would mandate an excessive manpower commitment. There must be allowance to exercise judgment in this regard.

	Response:

	Multi-Regional Modeling Working Group
	No 
	No
	This well-intentioned standard should be deleted, because the extent of engineering judgment which must be used to determine which disturbances need to be simulated, what results should be retained for general use, and the methods to be used cannot be objectively audited for compliance. We recommend that this information be retained as a guide. The proposed standard belittles the often complex issues and significant time involved in replicating system disturbances and determining the most appropriate modeling enhancements to achieve reasonable matches. Simulation and analysis of every recorded disturbance should not be required, and not every analysis will provide useful data for model validation. Exercise of judgment to determine which disturbances are worthy of an event replication effort must be allowed. Regions and transmission owners may need to set priorities because of the volume of events that may be recorded. Because these points are not recognized by the standard as written, it would mandate an excessive manpower commitment. Furthermore, unintended compliance problems may arise when disturbances are either not adequately recorded or are too localized in nature to justify the time and expense to replicate. Where model changes are identified and it appears appropriate to include them in base case data, there should be review at the Regional level to insure that problems are not created for simulation of other future events. It may not always be desirable to include all improvements in system data necessary to replicate a given disturbance into general purpose base cases. There must be allowance to exercise judgment in this regard.

	Response:

	Gerald Rheault – Manitoba Hydro
	No
	No
	The use of disturbance data to enhance system models is good practice but Manitoba Hydro does not believe that it should be mandated as a Standard.  The RRO should reference this practice in its regional procedures allowing for judgement to determine which disturbances are worthy of being replicated in the modelling effort.  

Measure M1: Clarify if such evidence is required for every disturbance recorded.  It should be sufficient to validate models using a few major disturbances from time to time.  The standards should specify how often such validation is required.

1.3 Data retension: Wording is confusing - disturbance data is not applied to the models, but used to validate model performance. What is meant by "updates"?

This Standard would be difficult for the compliance team to monitor.

Therefore Manitoba Hydro recommends it be deleted from Phase III-IV Standards.

	Response:

	John K. Loftis, Jr. – Dominion – Electric Transmission
	No
	No
	This standard should be deleted.  The idea of using disturbance data to develop models works on paper, and in theory only.  In practice, to replicate an event is a major, time consuming effort.  It requires several days of work just to get a power flow solution that would reasonably match field observed quantities, and much more time for a dynamics assessment.  Even then, the question of which events should be considered worthy of replication for modeling purposes remains.  Also, lack of proper load characteristics to a reasonable degree for different types of load may throw the comparison into a tail-spin.   The question whether the difference between field results and simulation results is due to load characteristics (or some other aspect of the power system) or generator equipment modeling inaccuracies will remain.  If one tries to fit generator equipment models to match field observed quantities under a single operating condition, it may not always match for a different operating condition unless generator equipment modeling is the only cause of the mismatch.  The current industry environment (i.e. - deregulation, blackout follow-up investigations, etc.) have placed increasingly burdensome workloads on limited field expertise.  MOD-022 detracts from more important work needed to address improved reliability.

	Response:

	Midwest Reliability Organization
	No
	No
	Incorrect reference to PRC-002.  References R3.1 and R3.2.  Intent is to refer to PRC-002-1 R1?  

This standard provides some good guidelines for utilizing disturbance data to maintain system models.  However, this standard should not be mandated to the transmission planner or planning authority level.  This should be done at the Regional level.  In addition, there should be room for judgement at the regional level when determining which disturbances are worthy of an event replication effort.  

Recommend that this standard be deleted.

	Response:

	ISO/RTO Council Standards Review Committee
	Yes and No
	Yes and No
	This standard needs specifity and some reasonable bounds to expectations. It may be best to delete this standard and develop the concepts in a reference document.

Replicating system disturbances is a complex and resource intensive pprocess. The validation of system models based on the inclusion of all system distrubances seems overly burdensome and may be impractical. The word "all" is too broad a scope and needs to be better defined. These requirements may be better suited as guides in the future.

	Response:

	Consolodated Edison

Alan Adamson – NYSRC

Cinod Kotecha

Kathleen Goodman – ISO-NE

NPCC CP9  RSWG
	No
No
No
	No

No

No

No

No
	Suggested change to R1:  Specify the type of disturbances which are required to validate models.

Also change: "..to develop, maintain, and enhance steady-state and dynamic models." To "..to enhance analysis of wide area system disturbances and validate system simulation models. 

In addition this may be more appropriate to be a Guide rather than a Standard as the inclusion of all system disturbances in the validation of system models seems onerous and unmeasurable.

	Response:

	Joseph D Willson – PJM
	No
	No
	Levels of non-compliance add additional requirements not contained in the requirements section of this standard.

The levels of non-compliance are difficult (and therefore subjective) to measure

Remove 30 days from M1

This is a data gathering set of requirements and should not be a compliance program concern.

	Response:

	Individual Members of CCMC
	Yes
	No
	Levels of non-compliance add additional requirements not contained in the requirements section of this standard. Need to improve requirements.

The levels of non-compliance are difficult (and therefore subjective) to measure. As written, it is too vague to be effective. Need more specification on what information is to be used and how evidence of use can be established.

Remove 30 days from M1 and move to requirements.

This is a data gathering set of requirements and should not be a compliance program concern. As written, it is too vague to be effective. Need more specification on what information is to be used and how evidence of use can be established.

Do not reference requirements from other standards as they are likely to change and may conflict with this standard. Also if the referenced standard is judged non-compliant, how can this standard be checked for compliance.

	Response:

	Greg Ludwicki – Northern Indiana Public Service Co. 
	Yes
	No
	The Planning Authority and Transmission Planner shall retain distrubance simulation results and updates......periods.

This does not seem clear could it be clearified and simplified by saying that the disturbance data should be retained.

	Response:

	Michael C. Calimano – NYISO
	Yes
	No
	Change;

"..to develop, maintain, and enhance steady-state and dynamic models." To "..to enhance analysis of wide area system disturbances and validate system simulation models. 

The industry needs to develop widely accepted programs to implement the intent of the requirements of this standard.

	Response:

	P.D. Henderson

Khaqan Khan
	Yes
	No
	This standard needs specifity and some reasonable bounds to expectations. 

Replicating system disturbances is a complex and resource intensive process. The validation of system models based on the inclusion of "all" system disturbances seems overly burdensome and may be impractical. These requirements should be based on a representative sample of reportable incidents. 

Another option is that R1 should specify the notable type of disturbances which are required to validate models.

Also change; "..to develop, maintain, and enhance steady-state and dynamic models."  To "..to enhance analysis of wide area system disturbances and validate system simulation models.

	Response:

	Kansas City Power and Light
	Yes
	No
	The requirements appear to be addressed in MOD-013-0 and PRC-002-1.  The types of qualifying disturbances needs to be defined.

	Response:

	SPP Transmission  Working Group
	Yes
	No
	Defination of DISTURBANCE is too broad. Need a list of qualifying disturbances. Type of models, or component that needs to be validated should be identified.

	Response:

	Doug Hohbough – First Energy Corp.
	Yes
	No
	The definition should be revised slightly to conform more closely to the IEEE definition:

Disturbance Monitoring Equipment - General name for non-continuous power system recording equipment, which includes fault recorders, disturbance recorders, and sequence of events recorders.

All references to updating dynamic models should be removed.  This process is not being widely practiced in the industry and cannot be properly used to update all dynamic data.  Dynamic models are better verified using staged tests where conditions are controlled and specific monitoring is in place.

Section 1.3 on Data Retention should be revised to:

The Planning Authority and Transmission Planner shall retain disturbance data records and study results that verified or resulted in updates to steady-state models.

Section 1.3 previously required retaining simulation results and updates that resulted.  However, updates to mature electrical systems are very infrequent as the majority of the electrical system has not changed and system events have previously been used to verifiy system impedances.  As written the standard presumes that the system models are extremely flawed and require frequent corrections which may not be the case.

	Response:

	Entergy

SERC EC Planning Standards Subcommittee (PSS)

Southern Company – Transmission


	Yes

Yes

Yes
	No
No
Yes
	This standard is written from the viewpoint that all data from Disturbance Monitoring Equipment is useful in enhancing models. Some data is useful and some is not. This standard needs major wording changes as follows:

Purpose: To use recorded disturbance data when appropriate in an attempt to validate and enhance system models.

R1. The Planning Authority and Transmission Planner shall each use any appropriate recorded data from Disturbance Monitoring Equipment as required in PRC-002 R3.1 and PRC-002 R3.2 to validate and enhance steady-state and dynamic models.

M1. The Planning Authority and Transmission Planner shall each provide evidence that if any useful recorded disturbance data was obtained, it was used to assess its steady state and dynamic models. This evidence shall be provided to the Regional Reliability Organization within 30 calendar days of a request.

2.2. Level 2: Useful, available recorded data……

2.4. Level 4: Useful, available recorded data……  

	Response:

	John Horakh – MACC
	Yes
	No
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A. Introduction

1. Title: Use of Disturbance Data to Develop and Maintain Models

2. Number: MOD-022-1

3. Purpose: To ensure that system models remain current by using recorded disturbance data.

4. Applicability

4.1. Planning Authority

4.2. Transmission Planner

5. Proposed Effective Date: November 1, 2005

B. Requirements

R1. The Planning Authority and Transmission Planner shall each use recorded data from

Disturbance Monitoring Equipment as required in PRC-002 R3.1 and PRC-002 R3.2 to

develop, maintain, and enhance steady-state and dynamic models. Recorded data shall be

compared to results from model simulations of the same conditions. Needed model changes shall be identified and incorporated in the models.

C. Measures

M1. The Planning Authority and Transmission Planner shall each provide evidence that recorded disturbance data was used to assess maintain its steady state and dynamic models. Evidence shall be provided that recorded data was compared to results from model simulations of the same conditions, and that needed model changes were identified and incorporated in the models. This evidence shall be provided to the Regional Reliability Organization within 30 calendar days of a request.

D. Compliance

1. Compliance Monitoring Process

1.1. Compliance Monitoring Responsibility

Regional Reliability Organization

1.2. Compliance Monitoring Period and Reset Timeframe

One calendar year

1.3. Data Retention

The Planning Authority and Transmission Planner shall retain disturbance simulation

results and any updates changes they applied to steady-state and dynamic models as a result of those simulations for the current and last model update periods.

The Compliance Monitor shall retain any audit data for three years.

1.4. Additional Compliance Information

The Planning Authority and Transmission Planner shall demonstrate compliance through

the following method, as determined by the Compliance Monitor - self certification or

audit (periodic, as part of targeted monitoring or initiated by complaint or event).

2. Levels of Non-Compliance

2.1. Level 1: Not applicable

2.2. Level 2: Available recorded data from Disturbance Monitoring Equipment of system

disturbances that occurred since the most recent model update was used in compared with results from steady state and/or dynamic simulations of the same conditions, but needed model changes identified by the simulations were not incorporated in steady-state and/or dynamic models.

2.3. Level 3: Not applicable

2.4. Level 4: Available recorded data from Disturbance Monitoring Equipment of system disturbances that occurred since the most recent model update was not used in compared with results from steady state and/or dynamic simulations of the same conditions.

	Response:

	NERC Interconnection Dynamics Working Group
	Yes
	No
	The new NERC Standards for DME should consider important issues that came to light in the investigation of the August 14th 2003 blackout.  Particularly, the standards must address the need for specificity in standardized criteria and specifications for DMEs and DDRs to ensure the ability of analyzing wide-spread events that pay no respect to political, corporate, or regional boundaries.

The blackout investigations indicated the following:

1.  Although there was more recorded data available in 2003 to fully analyze the event than for any other blackout, a vast majority of recorded data was not accurately time stamped with global positioning system (GPS) signals.  All of this data is vital information to minimize the effects of future blackouts.  It is used to analyze misoperation of generators, or line trips, and provide data for validation of dynamic models, frequency analysis etc. and compare simulations of the event with actual real-time recordings

2.  The overall result was an inordinate amount of effort and time was spent in piecing together basic information from dynamic disturbance recorders (DDRs), disturbance fault recorders (DFRs) and sequence-of-events recorders of the various NERC regions involved in the event.

3.  There was a lack of continuous dynamic disturbance recorders (R1.4) at key busses and lines in the EHV system, or at large generating plants.  As a result, when the system broke up into several islands, there was insufficient recording of the events for analysis of frequency, voltages, and power flows at key locations (R1.6).

4.  A clear indication from the recent IDWG survey of DMEs in the various NERC regions was that :

a.  The approaches used by many of the regions were quite different.  Different regions interpreted the NERC Planning Criteria and the related standards and measurements differently;  

b.  Some of the regions seemed to have some difficulty in individually developing comprehensive requirements for the installation of disturbance monitoring equipment, as stated in existing criteria and in the new standard in R1;

c.  Certain entities could have interpreted Disturbance Fault Recorders as a proxy for Dynamic Disturbance Recorders (DDRs) for Disturbance Monitoring in meeting requirements; 

d.  Difficulty in interpreting capability of existing (versus new) DMEs as meeting NERC requirements;

e.  Regional criteria for recommended locations and specifications of the devices appeared to be non-uniform and in some cases non-existent.

5.  This could result in disturbance monitoring installations of varying description and specifications installed at different locations in an Interconnection with multiple regions such as the Eastern Interconnection, which collectively may not function adequately when a system-wide disturbance such as the August 14th 2003 blackout occurs.

6.  Many disturbances, and in particular cascading outages, result in abnormal system behavior that spans the Interconnection across multiple regions.  This distinctly points to a need for standardization of minimum criteria and specifications between NERC regions to facilitate analyses of wide-spread events.

7.  Also, the possibility of control areas sharing data from monitoring devices located in different regions in close proximity and common data management and storage should also be considered.

8.  New NERC Standards for DME should consider all these issues in providing minimum technical specifications and criteria to assist the regions in fulfilling their requirements for the installation of disturbance monitoring equipment.  

The proposed standards appear to be lacking in the key areas described above for Interconnection-wide coverage for DMEs in general and DDRs in particular.

Generally, these standards have the following deficiencies

•  They address only the new equipment being installed.

•  They do not address adding time-synchronization capability to the existing installations.

•  They do not specify the process for identifying additional locations.

•  They do not specify the process for enforcing additional installations.

•  They do not specify that installation of dynamic recording devices or sequence-of-event recorders is necessary to meet Disturbance Monitoring requirements.

Therefore, IDWG is developing a new set of DME SARs, which are to be completed by June 30, 2005.

	Response:

	Peter Burke – American Transmission Co. 
	Yes
	No
	While we agree that this standard has a reliability need, its intended purpose would not be met until the following deficiencies in the existing translation are addressed: 

(A) it requires the TP/PA to improve the models in an MMWG simulation case using recorded disturbance data --- however, such an activity requires coordination between TOs/GOs/TPs/PAs in a Region and, therefore, should more appropriately be accomplished at the RRO level (as is practiced in WECC);  

(B) it requires TP/PA to improve the dynamic modeling data based on simulation/recording comparison..... but dynamic models and associated data for generators/exciters/governors are provided by GO's, and any dynamic load representation would be provided by LDC's --- so there is little dynamic model updating that can be done autonomously by the TP/PA, unless the RRO coordinates such activity. 

(C) Defining the threshold of significant disturbance that merits model validation efforts is difficult to prescribe in a standard, and should be at the discretion of the RRO.

(D) DME output data and an MMWG model are insufficient inputs to validate a model.  Pre- and post-disturbance models that reasonably represent the actual system topology are necessary.  Expectations to ensure such models are available should be included in the standard.

	Response:

	Pacific Gas and Electric
	
	
	Add a requirement, R2, to obtain postulated post accident offsite power loading from the nuclear power plants.

	Response:

	WECC Disturbance Monitoring Work Group
	Yes
	Yes
	The levels of non-compliance do not specify a timeframe for using the disturbance data and for revising or updating the models.  In some cases, it can take more than a year to capture and debug the disturbance data, develop the system model base cases, and determine if the system models need revision.  If the models need to be revised, the revison process can take up to another year to complete.  Without a time frame for completion specified, a Transmission Planner or Planning Authority could be found non-compliant even if they are diligently revising their models at the time they are audited.

	Response:

	Ed Riley – California ISO
	Yes
	Yes
	The requiement to use "all" disturbance data to develop and maintain models may be to large of a task.  Some methodology of determining which disturbance data must be considered should be developed.

	Response:

	Southern Company Generation
	Yes
	Yes
	Recommend the SDT make mention of a procedure with the TP and PA that will define the criteria for selecting which disturbances will be analyzed.

	Response:

	Karl A. Bryan - US Army Corps of Engineers
	Yes
	Yes
	This standard makes the verification of generator model data easier for the generator owner as well as economically feasible. The cost for retesting is hard to justify when very little equipment changes have occurred on your system.

	Response:

	PPL Corporation
	Yes
	Yes
	PPL strongly supports the use of disturbance data wherever possible in lieu of requiring generator testing. 

	Response:

	Transmission Issues Subcommittee
	Yes
	
	TIS requests that MOD-022 clarify what disturbances trigger the requriment for the PA or TP to validate models using recorded data. 

	Response:

	Xcel Energy – Northern States Power
	Yes
	Yes
	

	Deborah M. Linke – US Bureau of Reclamation
	Yes
	Yes
	

	Dan Griffiths – PA Office of Consumer Advocate 
	Yes
	Yes
	

	Howard Rulf  - WE Energies
	Yes
	Yes
	

	WECC Reliability Subcommittee
	Yes
	Yes
	

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

	Rebecca Berdahll – Bonneville Power Administration

Karl Bryan – Corp of Engineers

Jay Sietz – US Bureau of Reclamation

Brenda Anderson
	Yes
	Yes
	

	Karl Kohlrus - City Water, Light & Power
	Yes
	Yes
	

	Ronnie Frizzell - Arkansas Electric Coop. Corp.
	Yes
	Yes
	

	Gred Mason – Dynergy Generation
	Yes
	Yes
	

	Mohan Kondragunta – Southern California Edison
	Yes
	Yes
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