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Comment Form — First Draft of MOD-026-1 — Verification of Models and Data for Generator Excitation System Functions


Unofficial Comment Form for the First Draft of MOD-026-1 — Verification of Models and Data for Generator Excitation System Functions (Project 2007-09)
Please DO NOT use this form to submit comments.  Please use the electronic comment form located at the link below to submit comments on the proposed first draft of MOD-026-1 — Verification of Models and Data for Generator Excitation System Functions developed by the standard drafting team as part of Project 2007-09 — Generator Verification.  Comments must be submitted by April 2, 2009.  If you have questions please contact Harry Tom at Harry.Tom@nerc.net or by telephone at (860) 550-4157.

http://www.nerc.com/filez/standards/Generator-Verification-Project-2007-09.html
Background Information

The purpose of Project 2007-09 — Generator Verification is:

·   To ensure that generators will not trip off-line during specified voltage and frequency excursions or as a result of improper coordination between generator protective relays and generator voltage regulator controls and limit functions (such coordination will include the generating unit’s capabilities).

· To ensure that generator models accurately reflect the generator’s capabilities and operating characteristics.

The standard drafting team (SDT) for Project 2007-09 Generator Verification based its work on two existing NERC Board approved standards:

· MOD-024 — Verification of Generator Gross and Net Real Power Capability
· MOD-025 — Verification of Generator Gross and Net Reactive Power Capability
And four draft standards developed by the Phase III & IV SDT that were field tested by four Regions from mid 2006 through mid 2007.

· PRC-019 — Coordination of Generator Voltage Regulator Controls with Unit

Capabilities and Protection

· PRC-024 — Generator Performance During Frequency and Voltage Excursions

· MOD-026 —Verification of Models and Data for Generator Excitation System

Functions

· MOD-027 — Verification of Generator Unit Frequency Response

MOD-026-1 — Verification of Models and Data for Generator Excitation System Functions was developed with consideration to key issues stated in the SAR:

· Provide more details to the applicability section to identify any generators that should be exempt from compliance with the requirements in the standard,
· Replace the “fill in the blanks” requirements assigned to the Regional Reliability Organization which were appropriate when the standard was initially drafted but is not appropriate under current requirements for approval of enforceable standards with a set of “continent-wide” requirements,
· Assign responsibility to the appropriate functional entities as a result of updates to the functional model and the replacement of the requirements assigned to the Regional Reliability Organization,
· Consider and address issues identified during Phase III & IV field testing.
The SDT first considered the functional entity “applicability”.  The SDT quickly recognized that assigning responsibility to appropriate entities for a continent wide standard on verifying unit excitation system models would be difficult.  The reason is that there are many business model variations regarding excitation model verification in place today.  Some of these business models assign the Generation entity to be ultimately responsible for verification of the excitation system model, and some assign the Transmission entity to be ultimately responsible.  After lengthy discussions, the SDT decided that a Generation entity was the appropriate entity to assign ultimate responsibility.  Therefore, in all instances of Requirements involving interaction (regarding the excitation system models) between the Generation entity and the Transmission entity, the Requirements are drafted such that the Generation entity has the final excitation system model responsibility and authority.
Consistent with the philosophy being proposed for MOD-024-1, the SDT concluded that while the Generator Owner may be responsible for the verified excitation system models, it is the Generator Operator that is the responsible entity to “operate” the unit in such a way as to obtain the required verification and any associated analysis; under the permission of the Generator Owner.  The SDT felt that it is up to the Generator Owner and Generator Operator to work out any contractual arrangements associated with this relationship. 

The SDT considered the extent of the facilities to be verified and how to reflect this in the “applicability” of this proposed standard.  As a basis, the SDT recognized that the excitation system models and model data are already collected through the processes identified in MOD-012 and MOD-013.  These models and data should, with few exceptions, already result in a quality dynamics database.  However, as confirmed through the Field Test, performing the activities specified in the draft standard is expected to result in an improvement of the accuracy of the exciter models used in dynamic simulations.  Utilizing engineering judgment, based in part on recent entity experiences in verifying excitation system models, the SDT is proposing to require verification of excitation systems associated with 80 percent or greater of the connected MVA per Interconnection.  Therefore, the SDT proposes specific MVA thresholds for each interconnection.  The SDT selected the MVA thresholds to correspond to 80 percent of the MVA for each interconnection.  The SDT further felt that a minimum unit interconnection of >100 kV, consistent with the Compliance Registry Guidelines, was appropriate.  The SDT believes that these applicability thresholds will result in substantial accuracy improvement to the excitation models and associated Reliability based limits determined by dynamic simulations, while not unduly mandating costly and time consuming verification efforts.  Finally, the SDT believes that this standard should not apply to units with a low capacity factor.  The SDT was unable to obtain substantiating data before this posting to substantiate the low capacity factor concept and thus is asking industry for input.  
The SDT is proposing a 10 year recurring cycle for excitation system model verification.  A 10 year cycle is being proposed in recognition of the expectation that as new units continue to be installed, an increasing percentage of digital excitation systems will be in service.  The SDT felt that a 10 year recurring cycle, especially with technologies associated with digital excitation systems, would result in high confidence that the model represented actual equipment performance.  If the inputs and outputs of an excitation system test performed on the same equipment 10 years apart are identical, and there is no technical reason to utilize a different model block diagram structure, the original verification documentation can be re-used.  The SDT plans to allow this philosophy through the Measures which will be written for industry review at a later date.

The SDT recognized that observed performance of one excitation system installed for one generator should be expected, with high confidence, to have the same performance for a similar excitation system installed with identical settings for an identical generator.  Based on that premise, the SDT thought that it would be prudent to allow a single unit verification to potentially count for multiple units which a) have the same MVA rating which is ≤ 250 MVA b) have identical applicable components and settings and c) are sited at the same physical location.  The SDT felt that this philosophy would allow maximization of limited resources required to perform model verification without sacrificing reliability to the BES.  This philosophy is expected to include units at the vast majority of combined cycle and multiple unit combustion turbine plants.
The SDT drafted the standard to capture interactions between the Generator Operator and predominately the Transmission Planner in an expected chronological order.  Draft Requirements R2 and R3 ensure that the Transmission Planner supplies the Generator Owner an approved list of excitation system model data sheets and the unit specific excitation system models upon request.  Requirement R4 lists the unit specific information that the Generator Operator is required to provide to the Transmission Planner upon completion of model verification.  In addition to the excitation system model and model data, the Generator Operator is required to supply the generator model data used in the excitation system verification process.  The reason is that the excitation system and generator that has been tested are part of a closed loop system.  Thus, in reality, both the excitation system and portions of the generator dynamic models are being verified.  The SDT stopped short of requiring verification of generator model data, in part because it would arguably result in an increase in scope not covered by the original Generation Verification SAR.

Once the unit specific information, including the model and model data, is received by the Transmission Planner, the Transmission Planner per Requirement R5 must determine if the model is useable.  The activity to determine if the model is useable should not be confused with the model verification activity of ensuring the model response matches actual equipment response.  A model is considered “useable” if it does not cause angle drift in a no-disturbance simulation or unduly causes poorly or un-damped oscillations in a dynamic simulation of a mild system fault disturbance.  If the model is found to be unusable, Requirement R6 affords the opportunity for the Transmission Planner to request assistance from the Generator Operator, with the Generator Operator having the final technical authority (R7).

Based on a review of the Field Test results and experience of the SDT members, the SDT recognized that an excitation system model verification standard could be developed much like a technical procedure manual.  It is anticipated that traditional staged testing as typically performed during commissioning of new equipment will be the primary form of data collection for model validation and documentation (R8 and R9) for the foreseeable future.  However, the SDT felt that the standard should neither discourage innovation nor be dependent on emerging technologies.  The SDT felt that the standard should be written so that applicable techniques that are under development but perhaps years away from being mainstreamed should still fit well within the standard Requirements.  Thus, the SDT drafted a standard that concentrates on “stating what is required” but without “stating how to accomplish what is required”.  As an example, there are industry efforts to increase the use of ambient monitoring to verify excitation system models.  The basic idea is to set up monitoring equipment to capture the response of the unit to naturally occurring transmission system upsets that result in an excitation system response.  By capturing key electrical parameters associated with the excitation system response, the predicted model response can be compared to the actual equipment response.  The use of ambient monitoring to verify excitation system models has been successfully implemented, but the implementation throughout the industry to date is extremely limited.  Thus, the SDT has strived to develop the draft standard with minimal technical specificity so that ambient monitoring and other future techniques can be refined and utilized while still satisfying the Requirements.  The draft standard does include a “peer review” process for the verification documentation, again, with the Generator Operator having the final technical authority (R10)

The final two Requirements deal with situations where the Generator Operator would review the excitation system model and/or model verification documentation.  The review could be based either on observation of unexpected equipment performance by the Transmission Operator or Reliability Coordinator, or by activities that could result in an alteration of equipment performance.  If a re-verification occurs before the 10 year recurring cycle is complete, the 10 year cycle would be re-set.  The list of activities in Requirement R11 which could trigger a review includes Plant Digital Control System (DCS) additions, replacements, or software alterations.  Plant DCS activities would only be relevant to excitation system modifications if they involved the addition, deletion, or modification of an outer loop control (such as power factor or reactive power set point) that alters automatic voltage regulator action.

The following questions will assist the SDT in finalizing the development of MOD-026-1.  For questions where you agree with the SDT, please state that you agree with any explanatory comments and if available, please provide supporting documentation.  If you disagree with the SDT, please explain why you disagree and provide data to support your position.  The SDT would appreciate responses to as many of these questions as you can answer.

1. The SDT recognized that a determination had to be made regarding which entity should be ultimately responsible for model verification.  The SDT was of the opinion that the Generator Operator, instead of the Transmission Planner or Generator Owner, was the appropriate entity to be responsible for the model verification.  The Generator Operator operates the equipment being verified, and has direct access to the equipment.  The Transmission Planner has the simulation software, but does not typically have access to the equipment or have testing capabilities.  It is recognized that Generator Operators typically do not have in-house expertise and would have to either hire consultants to perform model verification, or develop in-house expertise including acquiring simulation software.

Do you agree that the Generator Operator should be responsible for model verification?  If not, please explain. 
 FORMCHECKBOX 
 Yes

 FORMCHECKBOX 
 No 

Comments:      
2. The SDT recognizes that depending on the technology of the modeled equipment, the periodicity of model verification necessary to ensure accurate models could vary.  Also, the team recognizes that the majority of the resulting reliability benefit will occur during the initial verification.  The drafting team determined that 10 years would be an appropriate period for re-verification in the absence of other activities listed in Requirement R12 that would require an earlier re-verification.  

Do you agree that 10 years is an appropriate period for re-verification?  If you recommend a different period, please state your reasoning.

 FORMCHECKBOX 
 Yes

 FORMCHECKBOX 
 No 

Recommended periodicity and reasoning:      
3. The SDT thought that it would be reasonable to apply a philosophy to allow maximization of limited resources required to perform excitation system model verification.  The philosophy allows a single unit’s actual excitation system verification to be a proxy for multiple units if the following conditions are met:  a) the units have the same MVA rating, b) the units are rated at ≤ 250 MVA c) the units have identical applicable components and settings and d) the units are sited at the same physical location.  For each recurring 10 year cycle, another unit must actually be verified.

Do you agree with the proxy unit approach as used in Requirement R1 Item 2?  If not, please explain.

 FORMCHECKBOX 
 Yes

 FORMCHECKBOX 
 No 

Comments:      
4. The list of unit specific information in Requirement R4 to be provided to the Transmission Planner from the Generator Owner includes generator data used in the excitation system verification process.  The reason is that the tests, ambient or staged, which are used to verify the excitation system model, are part of a closed loop system that includes the generator.  However, the SDT stopped short of requiring verification of either all generator data, or a portion of the generator data which is most applicable to excitation system testing (Transient Open Circuit Time Constant, and for PSS model verification, rotational inertia).  The SDT feels that it cannot develop draft Requirements for the verification of generator data without submitting a supplementary SAR to the NERC Standards Committee. 
Do you agree with the approach of requiring the Generator Owner to supply the generator data used in the excitation system model verification?

 FORMCHECKBOX 
 Yes

 FORMCHECKBOX 
 No

Comments:      
Do you believe that the SDT should consider expanding the scope, through a supplementary SAR, to include verification of generator data?  If yes, please provide the scope of generation verification the SDT should consider, along with any data that would support the reliability benefits from expansion of the existing scope which could be included in a supplementary SAR.
 FORMCHECKBOX 
 Yes

 FORMCHECKBOX 
 No

Comments and/or supporting data:      
5. MOD-026 Requirement R8 requires the Generator Operator to provide documentation demonstrating that the provided model’s response matches the recorded response.  It does not specify criteria for evaluating the match.  Requirement R8 assigns the task of evaluating the match to the Generator Operator.  A peer review process for this documentation, detailed in Requirement R10, gives other involved parties an avenue to provide input and voice any concerns. 

Do you agree with the approach of the Generator Operator determining if the match is sufficient and the peer review process?

 FORMCHECKBOX 
 Yes

 FORMCHECKBOX 
 No

Comments:      
6. The team purposely provided minimal specificity regarding the mechanics of performing excitation system verification and the development of the documentation showing that the provided model response matches the recorded response.  The team felt it was impractical to provide verification details in a mandatory Reliability Standard that needs to be applicable to all of the existing and future technologies.

Do you agree with this approach? If no, please elaborate on the additional specificity that you feel is appropriate with specific examples and/or proposed Reliability Standard language.

 FORMCHECKBOX 
 Yes

 FORMCHECKBOX 
 No

Comments:      
7. The SDT believes that this standard should not be applicable to low capacity factor units.  The SDT recognized that the excitation system models and model data are already collected through the processes identified in MOD-012 and MOD-013.  These models and data should, with few exceptions, already accurately replicate actual equipment performance.  By definition, low capacity factor units are expected to rarely be on-line, and even when they are, they would constitute a small portion of the interconnected MVA.  As such, the SDT is of the opinion that verified excitation models for these units would not result in a substantial increase in Bulk Electric System reliability.  Do you agree with this approach and the proposed 5% capacity factor?  
 FORMCHECKBOX 
 Yes, agree with approach and the 5% capacity factor

Supporting data for the proposed 5% capacity factor:      
 FORMCHECKBOX 
 Yes, agree with the approach. But use another capacity factor (include supporting data):      
 FORMCHECKBOX 
 No (disagree with approach)  
Comments and/or supporting data for not agreeing with a capacity factor exemption:      
8. The SDT is of the opinion, based upon sound engineering judgment, that verifying models for excitation systems of generators per the MVA thresholds specified in the Applicability section 4.1.1 will ensure satisfactory performance of Interconnection network simulation models.   Do you agree with this approach?  If yes, please provide any data in support of the proposed approach including supporting data that the MVA thresholds specified in the Applicability section 4.1.1 correspond to 80% of the Interconnection MVA.

 FORMCHECKBOX 
 Yes  
Supporting data:      
 FORMCHECKBOX 
 No, instead use this approach:      
9. Do you believe the SDT should develop a Requirement to allow the Transmission Planner or the Planning Coordinator to identify additional applicable units beyond those specified in section 4.1.1 due to their criticality to the reliability of the Bulk Electric System?  If yes, please include the criteria that should be used by the Transmission Planner or Planning Coordinator to identify critical units with MVA rating less than listed in section 4.1.1 and any supporting data.
 FORMCHECKBOX 
 Yes
 FORMCHECKBOX 
 No

Comments and/or supporting data:      
10. The SDT is proposing an implementation plan that requires certain percentages of applicable units to be verified two, six, and eleven years after the standard is approved.  The SDT also thought it would be prudent to allow the verification of excitation systems per Regional Entity procedures and guidelines within 5 years of the approval date to be sufficient for demonstrating compliance with this new Reliability Standard.  

Do you agree with these approaches? 
 FORMCHECKBOX 
 Yes, agree with proposed phase in period for unit excitation system verification

 FORMCHECKBOX 
 No, the phase in period for unit excitation system verification should be:      
 FORMCHECKBOX 
 Yes, agree with allowing credit for verification of excitation systems within the last 5 years of the Standard’s approval date

 FORMCHECKBOX 
 No, instead of allowing credit for verification of excitation systems within the last 5 years of the Standard’s approval date, instead would recommend:      
11. If you are aware of any regional variances that would be required as a result of this standard, please identify them here.
Regional Variance:      
Comments:      
12. If you are aware of any conflicts between the proposed standard and any regulatory function, rule, order, tariff, rate schedule, legislative requirement, or agreement, please identify them here.
Conflict: 
Comments: 
13. If you have any other questions or concerns with the proposed standard that have not been addressed in responding to the questions above, please provide them here.
Comments:      
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