Talking Points for Discussing Bob Snow’s Questions on the UFLS Reliability Standard
The Under Frequency Load Shedding Reliability Standard is one that I had expected to have interconnection wide requirements since the frequency is the same in the entire interconnection.  Allowing individual regions to develop their specific programs as long as they do not result in a negative impact on other regions is a reasonable method.  However, the regional boundaries do not have anything to do with how the Bulk-Power System responds and could result in seams issues at least in the East.

One common misperception of system frequency response is that frequency is uniform across an interconnection.  Power swings that occur during major disturbances are caused by coherent groups of generating units swinging against each other, with power being transferred between groups that are speeding up and slowing down with respect to each other.  The frequency in each part of the system is a function of the speed of the generating units in that area.  Identification of coherent groups of generation that speed up and slow down together does lead to identification of potential island boundaries that are not coincident with regional borders.

Rather than prescribe a uniform design specification for all UFLS programs within an interconnection, the SDT has taken the approach of establishing common system performance requirements.  This approach recognizes that the objective of the UFLS programs is to arrest and recover frequency in islanded portions of the system and that programs with differing design specifications can be successfully coordinated if they are designed to achieve the same system performance.  Additional thoughts on this topic are provided below in response to specific questions.
[We have implicitly written in a need for evaluation of coherent generation groups and coordination of UFLS programs between regions by referring to “islands within or between regions.”  The SDT will need to discuss further how to make this intent clear in the standard.  During our discussion with Bob Snow we will need to reinforce that regional standards can create the coordination necessary.]
I have some clarifying questions:

1.
What is the technical basis for the requirements, especially R2?

Direction to the Regions

1.
This requirement provides for the following:

· Requires that all islands identified through system studies or actual system operations be included.  This requirement ensures that the bases for developing islands include electrical system characteristics and coherent generation groups rather than solely based on regional boundaries.

· 
2.
This requirement develops a performance standard to be applied uniformly across North America.

· Requirements 2.1 and 2.2 were developed to coordinate with the underfrequency trip criteria presently utilized in each region.  These requirements also establish a performance metric to ensure that UFLS programs shed load quickly enough to arrest frequency decline and recover frequency for all planned UFLS conditions (i.e. at least 25 percent imbalance between generation and load).

· Requirement 2.3 was developed to coordinate frequency overshoot from over shedding of load with generator overfrequency capability.  This requirement also establishes a performance metric to ensure that UFLS programs are designed with an adequate number of blocks of limited size to minimize over shedding of load.
· Requirement 2.4 was developed to ensure that if any generation exists on the system that cannot be coordinated with the UFLS program, that the generator trip characteristics are modeled in studies to ensure the UFLS program will achieve the performance requirements.

· Requirement 2.5 was developed to limit overvoltage conditions that may occur following load shedding within equipment capabilities.  This limit has subsequently been redrafted into an overexcitation limit based on IEEE Standards C37.102 and C37.117.

[The drafting team should investigate further whether stringer technical justification (e.g. IEEE Standards) can be referenced for establishing R2.1-R2.3.]
3.
This requirement establishes an UFLS database that includes sufficient information to model the UFLS program in dynamic simulations.  The five-year review cycle and 30 calendar day response time are based on past practice and experience.
[The drafting team should have further discussion as to whether the database requirements should be uniform for all regions and moved into the continent-wide standard.] 
4.
This requirement allows each region to specify the Functional Model entities responsible for implementing the UFLS program and providing data necessary to maintain the UFLS database.
5.
The requirement establishes an obligation to verify through dynamic simulation that the regional UFLS program meets the continent-wide performance requirements.  The five-year review cycle and 30 calendar day response time are based on past practice and experience.

Continent-wide Standard

The requirements in the continent-wide standard are a collection of the requirements in the presently approved Reliability Standards PRC-007 and PRC-008.  The requirements primarily involve documentation and post-event analysis and ensure (1) that responsible entities are in compliance with regional standards, and (2) that post-event analyses are conducted to verify models and to verify the regional design specifications are adequate to meet the continent-wide performance standards.
2.
What is the logic behind breaking up an interconnection by region instead of by "electrically cohesive areas"?  

The intent of the direction to the regions to include credible islands within or between regions is to assess islands based on "electrically cohesive areas."  Analysis of islands occurring between regions is intended to require coordination of programs by the regions across which an island may form.
[As stated above, the SDT will need to review how best to implement the requirement for regional coordination.]
a.
An example of an electrically cohesive area is the Florida peninsula.  Because of the relatively weak interconnections in the North, it acts more as a separate area than the rest of the Eastern Interconnection.  

b.
Other examples of how regional boundaries are not good boundaries are any boundary between regions that have strong electrical interconnections and tend to act as one area.  Look at SPP and SERC especially. 

3.
Are there any limits on loop flows one region can cause on another? [Especially if the regions are strongly electrically connected with different UFLS schemes.]

We have not contemplated any specific limitations on loop flows that may occur as a result of UFLS operation, although we would expect that any negative impacts would be evaluated during analysis of the island response and such impacts would be mitigated if they would jeopardize survivability of the islanded portion of the system.

4.
Are there any limits on inter-regional oscillations?

[We will need to obtain a better understanding of Bob’s concern before attempting to answer this question.  If Bob is referring to a damping criterion for inter-regional oscillations, this may be most appropriately defined in another Reliability Standard applicable to all system conditions.]
5.
Are there any limitations on the size or time delays on the UFLS blocks? [A possible way of lowering the impact of not knowing the frequency response precisely.]

No specific limitations have been identified, although we expect that the performance requirements will indirectly result in practical limitations.  The maximum block size will be limited by limiting the frequency overshoot to 61 Hz and requiring frequency below 60.5 Hz within 30 seconds.  The time delay length will be limited by the requirements to arrest frequency decline above 58 Hz.

6.
Are there any requirements for or prohibitions about automatic reconnection of loads?

No specific requirements or prohibitions have been identified.  Requirements or prohibitions would be identified within the regional standards within the bounds of the continent-wide performance based requirements.]
7.
Are there any requirements for coordination with the actual frequency response (dynamic response) of the interconnection, generators in an island, or the electrically cohesive area?  [During the Blackout, it appeared to me that NYISO lost the North West portion because the UFLS block resulted in a larger frequency rise (smaller frequency response) that they assumed in studies.  It caused a frequency rise that tripped generation and that double hit crashed the system.]

a.
Par 1480 in Order 693:  The Commission understands that UFLS, when properly coordinated with the dynamic response of the Bulk-Power System, is one of the safety nets that safeguards the system from cascading events, assuming it is properly coordinated with the dynamic response of the system.

The SDT is proposing a three-step approach to address this requirement.  The first step is to develop a continent-wide standard establishing frequency conditions under which tripping of generation would be acceptable.  The UFLS SDT is developing a proposal based on the existing regional criteria and plans to forward this proposal to the GVSDT.  The second step is to develop a performance standard that coordinates with the proposed generator tripping criteria.  The performance requirement to arrest frequency above 58.0 Hz and recover frequency to 58.5 Hz in 10 seconds and 59.5 Hz in 30 seconds coordinates with the proposed generator tripping criteria.  The third step recognizes that some existing generators (e.g. nuclear units) may have tripping requirements that do not coordinate with the proposed generator tripping criteria, and item 1.4 in the regional document requires that the UFLS program design account for such generator tripping during frequency variations.

b.
[Look at the Blackout Report, especially the response near Rochester, NY.  The amount of load shed with the frequency response of the system, resulted in over frequency and generation tripping.  My analysis is that North West NY collapsed because of the UFLS systems.]

The overfrequency in the western New York island resulted from an imbalance between load generation upon separation.  The excess generation in the western island resulted in an overfrequency up to 63 Hz.  The overfrequency was initially arrested when the Ontario and western New York islands reconnected.  After the second separation the frequency again rose to 63 Hz due to the imbalance.  Generation tripping within the western island resulted in arresting the overfrequency condition, however the new unbalance resulted in an underfrequency condition which was arrested by operation of the UFLS program.

8.
What is the basis for a five year review?  [In five years the frequency response will decrease by 350 MW/0.1 Hertz.  If the studies have that much tolerance in them, then five years is a good time value.  If not, it may not be a good time value.]

There is not a technical basis for the five-year review cycle.  The period is based primarily on past practice and experience.  Sensitivity to system governing response could be used as a benchmark for establishing the review cycle.
[Additional drafting team discussion is warranted since “as required by system changes” is difficult to measure.]
9.
Are there any tolerances or margins required?  

Tolerances will not be required in the draft continent-wide standard or the performance requirements that the regional UFLS programs must meet.  Acceptable tolerance limits will be required on quantities specified within the regional standards such as block sizes and time delays since adherence to quantities such as percentage of load shed would require constant adjustment due to changing system conditions.  The tolerances will be based on technical analysis and consideration of practical limitations of actual equipment and ability to measure changing system conditions.
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