Adjusting K = 1 in the SCE Performance Metric

Tolerance change

ERCOT staff comments on PRR 649 recommended review and analysis of adjusting the K factor in the SCE Compliance Formula.
The SCPS2 equation emulates the NERC CPS2 standard and both deem a score of 90% or greater as passing.  SCPS2 is used by ERCOT to evaluate control performance to monitor SCE compliance (Protocol § 6.10.5.3) and for re-qualification to provide Balancing Energy and RGS Ancillary Services (Protocol § 6.10.3).

Adjusting K = 1 increases the tolerance of allowable SCE in the SCPS2 equation as shown below.
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Impact on Pass/Fail
SCE performance scores for January and February 2006 were evaluated using a K factor of 1.   Four of these QSE represented wind – only resources and all scored < 50%.  These QSE were excluded from the graphical evaluation.  The scores have been adjusted to eliminate intervals in which an exception was granted.
Of the 33 QSE evaluated for SCE compliance in January, 14 fell below the 90% standard. The ERCOT average performance was 81.5%.  Adjusting the K factor from .81 to 1 raised the combined average to 83.8%.    Excluding the wind-only QSE, 65% of the remaining QSE pass the metric, and the combined average increases to 88.8 % for K = .81 and 91.2% for K = 1.
3 QSE that earned a failing score in January would have passed had K been set to 1.  The original scores of 87.4%, 87.6% and 89.3% increased to 89.9%, 89.7% and 90.8% respectively.
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The 19% increase in SCE tolerance only affected QSE within a few points of passing. Applying the same analysis to February scores moved 1 QSE above the 90% threshold, raising their score   1.45% to 90.3%.  There are about 4000 10-minute samples in a month for QSE that generate 24/7, so a 1% change in score is equivalent to passing 40 more intervals.  QSE that increase their score 3-4 % due to this change are not performing well enough to pass using either K factor.
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Again, QSE representing wind-only resources are excluded from the graph.  These QSE are scoring around 25%.  
Change in Acceptable Control Error

The following are examples of intervals that were deemed failing under the SCE performance metric that passed when the K factor was increased to 1.  The graphs show actual 2 - 4 second SCE over the 10 minute period.
The first example is a QSE that generally scores among the top performers, generating around 1,000 MW.   
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The average SCE = 38.  Adjusting K =1 raises the SCE tolerance for this QSE from +/- 32 to +/- 40.5.  There are two instances in the 10 minute period where SCE increases by about 10 MW.  These ramps correlate with 10 MW increases in Down Regulation obligation for this QSE.  At the end of the interval, frequency returns to schedule when the Down Regulation is recalled.
The second is another top performer generating about 250 MW, with 2-3 MW of Down Regulation obligation.  
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The 10 minute average SCE is 10.5.  the SCE tolerance was raised from 8.59 to 10.61 for this QSE.
In the next example, a large QSE SCE tolerance is raised from 48 to 59 and is averaging – 58 SCE for this interval.
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The final example is for a large QSE with a tolerance increase from 48 MW to 59 MW when K is increased to 1.  Average SCE for this 10 minutes is 57 MW.
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This QSE has 300 MW Regulation down obligation and corrects to schedule 5 minutes into this interval.
Correlation with ROS Recommendations on Frequency Control
During 2005, ERCOT ROS identified the need to improve frequency control.  ROS recommended improving primary frequency control by maintaining certain levels of frequency response, and clarifying the definition of RRS service.  They further recommended Secondary frequency control be improved through review of ERCOT AGC performance, clarification of A/S providers obligation to operate on AGC, continual evaluation of secondary control performance, and establishing an appropriate deadband to apply to PRR 586 language.
The proposed adjustment to the K factor does not address any of these recommendations.  The language change allows for larger control error to be considered acceptable control, which has the potential of degrading secondary control performance. There is an increase in tolerance inherent in the Participation Factor.  As schedule change(s) or Ancillary Service obligations (Schedule + A/S) increase, the participation factor and allowable SCE tolerance increases.  In the first example, the 19 % increase in allowable SCE created a condition where significant Regulation instructions can be ignored and still be evaluated as acceptable control.  This additional acceptable error has the potential to degrade secondary control performance and ERCOT AGC performance.
