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Executive Summary

The ERCOT system experiences problems with primary frequency control.  A contributing factor to frequency control difficulties is QSE Schedule Control Error.  Several PRRs have been filed to address QSE SCE and the PRS has sought input from both the WMS and ROS on the issue.
WMS was specifically tasked by PRS to consider the work of the ROS and PDCWG in its deliberations of the frequency control issue and to recommend whether to adopt PRR 586 or a substitute commercial solution to minimize the magnitude of SCE and its impact on primary frequency control and Regulation Service procurement and deployment.

WMS formed the Frequency Control Task Force (FCTF) to examine ERCOT’s frequency problems from a holistic perspective and recommend a response to the PRS request for market solutions.  This report answers the FCTF charge and proposes a number of recommendations to the WMS for action to address SCE, Ancillary Services performance and compliance measures, and primary frequency control.  This report also poses some questions to be answered by the WMS, ROS, and PRS.
The FCTF generally agrees with many of the observations and recommendations of the PDCWG and ROS.  There is a frequency control and disturbance recovery issue in ERCOT.  SCE is a contributing factor.  Minimizing SCE should improve system frequency control.  However, SCE is only one of many factors contributing to Regulation Service procurement and deployment and system frequency control problems.  Other factors include real time variations in load, load forecast error, and poor governor response from many online units.
The FCTF generally agrees that the existing SCE performance measure and compliance regime inadequately and/or inappropriately addresses the contribution of SCE to the overall system frequency problem.  This report identifies a number of factors beyond the control of QSEs that impact each QSE’s SCE score under the existing performance measure and notes that the lack of commercial incentives for maintaining low SCE combined with a penalty structure with little option between the extremes of no penalty and expulsion from the market will likely lead to either reduced availability and/or higher prices of key Ancillary Services or a compliance regime that is essentially unenforceable due to the necessarily disparate treatment of large and small portfolios. 
The FCTF has identified a number of potential changes to the Protocols that would more accurately apply an SCE performance standard to QSEs scheduling resources in ERCOT and better utilize market forces to encourage generator performance that helps, rather than hurts, system frequency control and the availability of sufficient Ancillary Services to support reliable system operation.
Specifically, the FCTF recommends the WMS consider the following actions at its April 19, 2006 meeting:

1.
Recommend approval of PRR 662 after clarification of the following points:

a.
unit testing exemption(s)

b.
treatment of Uncontrollable Renewable Resources

2.
Recommend amendment to SCE performance metric and/or compliance regime


a.
respond to PRS assignment on PRR 586


b.
recommend substitute for PRR 586



1.)
PRR 656



2.)
PRR 661



3.)
other


c.
evaluate PRR 649 in context of decision on PRR 586 substitute

d.
charge QMWG to evaluate PRRs 607 and 608

Furthermmore, the FCTF notes this report addresses ony the immediate charge of developing a market solution to minimize the impact of SCE on primary frequency control.  Much work remains to be done to comprehensively address all the frequency control issues identified by the PDCWG and ROS.  Therefore, the FCTF also recommends the WMS allow the FCTF to continue its work developing a governor response service or other market structure to improve system frequency control.
Background

The ERCOT Single Control Area frequently experiences poor system frequency control, which gives rise to two primary areas of concern: reliability impacts and market consequences.  The reliability impacts range from the threat to system stability posed by frequency excursions to the additional wear and tear on machines providing appropriate frequency response.  The market consequences are primarily focused on the cost of ancillary services required for reliable system operation, particularly through the quantity of Regulation Service Up and Regulation Service Down procured and deployed in the ERCOT market.
While the need for Regulation Service during the morning and evening ramp periods initially focused stakeholder investigation on those operating intervals, it was soon discovered that ERCOT experiences poor frequency control throughout the day.  During 2004 and 2005, stakeholder efforts to address the frequency problem focused on reducing the impact of Schedule Control Error (SCE) on the system.  This was the goal of PRR 525, which created a new performance measure for each QSE’s SCE and applied that measure to all QSEs, not just those providing Regulation Service, as had the previous performance standard.  While setting a performance measure for SCE, PRR 525 did not address the penalty for non-compliance with the new standard.  Therefore, the sole penalty described in the Protocols for non-compliance with the new monthly SCE scoring system was the discretionary ability of ERCOT to disqualify the failing QSE from providing one or more ancillary services in the market.

Several PRRs have been filed to address one or more aspects of the SCE performance and compliance regime created by PRR 525, beginning with PRR 586, submitted by PUCT Staff in May 2005
.  PRS remanded PRR 586 to ROS, which in turn referred it to the Performance Disturbance Compliance Work Group (PDCWG).  In September 2005, the ROS report to PRS did not recommend PRR 586 as a solution to frequency problems identified by the PDCWG.  However, ROS did report PRR 586 could be part of a package of solutions that would address the problems.  PRS then referred the issue to WMS to examine the market structures impacting frequency control and recommend the commercial incentives necessary to improve it.
WMS formed the Frequency Control Task Force (FCTF) to examine ERCOT’s frequency control problem from a holistic perspective and recommend a response to the PRS request for a market solution to address the SCE component of the frequency issue vis a vis PRR 586.  The FCTF issues this report to WMS to fullfill that charge.
Work of the Frequency Control Task Force / Key Findings and Observations
The FCTF examined a wide array of issues related to primary frequency control, had some discussion on issues related to secondary frequency control, and engaged in detailed deliberations on the contribution of SCE to frequency control problems and Regulation Service procurement and deployment.
Contribution of SCE to poor frequency control

Building upon the work of the PDCWG and ROS, the FCTF examined a wide array of data in an attempt to quantify the impact of SCE on frequency control.  No firm conclusions were drawn by the FCTF, however, it is generally agreed that SCE is a contributing factor to the frequency control problems identified in ERCOT.  As discussed in more detail below, other factors include load swings, load forecast error, and poor governor response from some online units.
The FCTF generally agrees that application of a SCE standard to all QSEs, not just those providing Regulation Service, is an improvement over the prior standard.  Although the FCTF recommends stakeholders consider changes to the current measure, it is important to note the FCTF does not advise retreating from the concept that the SCE standard be applied more broadly than just those QSEs providing a particular ancillary service.
Contribution of SCE to regulation deployment

In its holistic deliberations on frequency control issues, the FCTF found that while Regulation Service procurement and deployment is often directly linked to primary frequency control problems, proposals aimed at Regulation Service cost reallocation are generally not thought to significantly contribute to increased reliability.  Minimizing load forecast error and improving generator governor response, among others, are thought to lead more directly to system improvements.
As explained more fully below, one of the options presented by the FCTF to address the correlation between SCE and Regulation Service procurement and deployment would penalize regulation providers with poor SCE by limiting their participation in the regulation market.  Non-regulation providers with poor SCE would be penalized with a requirement to procure additional Regulation Service during the morning and evening ramp hours, when noticeable quantities of Regulation Service are required to maintain frequency as units start up and shut down.  A second option presented by the FCTF creates a SCE Performance Charge for QSEs with poor performance, which is basically an offset to loads for the cost of regulation required to cover the poor performer’s SCE.
Contribution of load swings and load forecast error to regulation deployment

To get a sense of the magnitude of load swings on system regulation requirements, ERCOT Staff looked for two months with easily observable load swings, so these months probably are not typical.  However, the data from July and November 2005 are useful as a rough gauge for system needs. (see Figs. 1 and 2)  The FCTF also took note of the data reviewed by the PDCWG regarding the impact of certain types of load, such as steel mills, on system frequency.
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Fig. 1 (above) and Fig. 2 (below)     Load data collected for two months. The difference between the maximum/minimum and average for each interval was found. The intervals were grouped by hour and the averages of those hours are represented.
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Market obligations / incentives to provide primary frequency response 

The FCTF notes that while both the ERCOT Protocols and Operating Guide require all online generators to place their governors in service, the PDCWG has observed governor response to frequency deviations below what would be expected
.  The FCTF observes the current “energy only” market design does not provide incentive for generators to reserve capacity on their units to provide governor response, therefore, even with appropriate droop settings, ERCOT may not be getting the expected frequency response from units running at the top of their capability.
As discussed in the recommendations below, the FCTF suggests a comprehensive approach may be required to address primary frequency control concerns – such as the creation of a new governor response ancillary service, governor response performance measure, and/or governor response compliance regime.
Market incentives / penalties for SCE performance

The SCE performance measure in place prior to the effective date of PRR 525 provided a market incentive for generator compliance during those intervals in which the generator was providing Regulation Service.  However, the standard provided no incentive for non-regulation providers to maintain good SCE and may, in fact, have encouraged some generators to avoid providing regulation service during intervals in which they had historically poor SCE performance.
PRR 525 dramatically increased the incentive to maintain good SCE in all intervals by creating a new performance measurement applicable to all QSEs in all intervals.  The sole penalty for non-compliance with this new SCE standard is authority granted ERCOT by Protocols Sec. 6.10.12, which states, “ERCOT may revoke any or all Ancillary Service qualification of any QSE providing an Ancillary Service(s) for continued under-performance.”  The ERCOT Board decided in December 2005 to not exercise this “death penalty” compliance authority until at least July 1, 2006 to give QSEs time to adjust to the new control standard.
PUCT Staff informed the FCTF that in Staff’s view, the PRR 525 SCE performance and compliance structure does not adequately address the frequency control problems identified by the ROS and the excessive Regulation Service deployment observed by Potomac Economics in its 2004 State of the Market Report.

Many FCTF members agree that the incentive features of the PRR 525 regime do not apply well to all QSEs, such as non-regulation providers or wind-only QSEs, for example.  Many FCTF members also agree the compliance program should be restructured to provide some enforcement mechanism between “nothing” and the “death penalty.”  Options to implement such an approach are discussed below.

The FCTF also discussed the possibility that the current performance measure may create unintended consequences on Ancillary Service prices if some of the largest QSEs are suspended from participation in one or more markets.  The FCTF also discussed the possibility that the current standard may become discriminatory and largely unenforceable if smaller QSEs are subject to economic sanction but the largest QSEs are never really subject to the penalty because the market impact of their suspension would cause ancillary service supply shortages and higher prices.
Uncontrollable Renewable Resource forecast error

FCTF members specifically examined the SCE performance of QSEs scheduling only Uncontrollable Renewable Resources due to their historically poor performance.  Under the PRR 525 SCE calculation methodology, wind-only QSEs consistently rank at the bottom of all QSEs scored each month.
As discussed more fully below, FCTF members generally agree any control performance standard stringent enough to meaningfully impact primary frequency control will, by definition, be unattainable by Uncontrollable Renewable Resources.  However, through its deliberations, the FCTF identified a way to significantly decrease the impact of the wind-only QSEs on system frequency and regulation needs.
Known as the “persistence forecasting” methodology, this approach assumes that the best information ERCOT operators have about the production potential of Uncontrollable Renewable Resources at a point in the near future is to look at their current generation output.  Data supplied by one wind farm operator suggests this methodology could dramatically decrease the current uncertainty associated with renewable generation. A seasonal backcast analysis using MV90 data for March, August, and October 2005 and January 2006 found a 20-minute prior to the start of the interval persistence forecast for a 114MW wind facility delivered a monthly average absolute megawatt error ranging from 5.5 to 7.9MW.
Accuracy of ERCOT regulation signals and their impact on the QSE SCE calculation

The FCTF reviewed data supplied by one QSE with a large portfolio identifiying an ERCOT system issue.  ERCOT Staff confirmed that the regulation signals sent to the QSE sometimes randomly skip a 4-second AGC cycle, causing the next signal to be higher or lower than it otherwise would have been.  In some instances, this discrepancy can lead to implied ramp rate violations.  Although ERCOT identified some intervals where this problem negatively impacted a QSE’s SCE score, the overall magnitude of the SCE impact is thought to be minor.
Evaluation of PRR 525 implementation
The FCTF often served as a forum for market participants to learn the effects of controlling generation resources to the new SCE performance standard and indentify successes and shortcomings of the new methodology.
FCTF members noted that because the SCE performance measure is based on measuring the rate of schedule change, QSEs with a flat schedule often have a very small SCE deadband – much lower, in fact, than the SCE deadband recommended by the ROS in its recommendations to PRS on PRR 586.

The FCTF acknowledges the general improvement in QSE CPS2 scores since implementation of PRR 525 (with the notable exception of wind-only QSEs) and credits the severity of the penalty for non-compliance as a motivating factor.  (see Fig. 3)  However, as previously discussed, many members of the FCTF also think the penalty structure is out-sized for this particular measure and fraught with potential unintended consequences.  Each of the two options presented below by the FCTF to address QSE SCE attempt to fine tune this balance between a penalty structure significant enough to ensure compliance, yet flexible enough to avoid major negative market outcomes.


[image: image3]
Fig. 3     Monthly CPS2 scores utilizing the PRR 525 SCE calculation methodology.
Defining the problem / Defining success

One of the difficulties facing the FCTF during its deliberations is the absence of clear criteria by which to judge the success or failure of various approaches to solve ERCOT’s frequency problem.  The PDCWG has commented, “Primary Frequency Response performance is too close to the edge given all processes do not  work perfectly during contingencies.”
  What is “the edge”?  How close is “too close”?  
Likewise, the FCTF is unsure of the ultimate goal of SCE and frequency control standards.  Is the goal simply to meet the applicable NERC reliability criteria?  Is some higher level of performance expected or required?  This question can be illustrated by studying ERCOT’s historical performance on NERC’s CPS1 metric, which is the frequency control measure for which ERCOT is responsible under the NERC Compliance Template.  (see Fig. 4)

Figure 4 demonstrates ERCOT has yet to fail this performance measure since commencing Single Control Area operations in 2001.  However, the long period of decline in the 12-month rolling average from August 2001 to August 2003 caused concern for some observers.  While the trend appears to have flattened out and even improved, the FCTF is unsure how to measure the effect of market incentives designed to impact this metric.  The minimum passing score for ERCOT is 100.  What is the cost of compliance to the market for scores between 100 and 120?  Or between 120 and 140?  Above 140?  Is there a point at which the pursuit of perfection creates perverse incentives, barriers to market entry, or economic inefficiencies passed on to loads?


[image: image4]
Fig. 4     ERCOT CPS1 monthly trend
Directly addressing primary frequency control 

More clearly defining the frequency problem and the criteria for determining acceptable performance are key elements in the pursuit to create market structures to ensure adequate performance.  Aside from the secondary impacts on frequency control that can be obtained through minimizing SCE and improving load forecasting, the FCTF believes its next challenge lies in developing appropriate market mechanisms to ensure adequate governor response.  This may be done through the creation of a new ancillary service for governor response, a new performance standard for governor response, and/or a new compliance regime for governor response.  It is on these topics the FCTF will next deliberate.
Recommendations of the Frequency Control Task Force

Recommendation # 1:  Clearly define each of the problems associated with primary frequency control, secondary frequency control, and Regulation Service procurement and deployment.

It is clear to most FCTF members that ERCOT has difficulty maintaining primary frequency control.  It is also clear to most FCTF members that several factors contribute to this problem.  The FCTF strongly suggests an effort be made to more clearly delineate each of the impacting areas of concern.
The FCTF believes one or more of the options presented below should adequately address the contribution of SCE to primary frequency control concerns.  Other suggested areas of focus include:

Define an acceptable level, or baseline, for Regulation Service procurement and deployment.  Many parties have suggested ERCOT utilizes “excessive regulation,” yet that term has not been defined.  Does a “natural” regulation requirement exist for the ERCOT system?  If so, what is it?

Define the primary frequency control problems associated with steady state operations.

Define the primary frequency control problems associated with disturbance recovery.

Define the secondary frequency control problems associated with disturbance recovery.

Recommendation # 2:  Clearly define the goals of market solutions to the frequency and regulation problems identified in # 1.

To comprehensively address ERCOT’s frequency control problems, most FCTF recommend the appropriate TAC subcommittees define the goals associated with each proposed market design or system change.  In addition to defining the goals of stakeholder efforts to solve frequency-related problems, the FCTF also thinks it is important for the appropriate TAC subcommittee(s) to devise performance measures and the criteria for success to facilitate a determination that market goals for system frequency control have been met.
Recommendation # 3:  Modify Protocols Sec. 6.10.6 to more appropriately reflect the intervals which should be measured in each QSEs SCE calculation.

Whether or not the TAC ultimately chooses to revise the SCE performance measure and compliance regime created by PRR 525, the FCTF believes several amendments to Protocols Sec. 6.10.6 are in order to more appropriately define the intervals which should be included in each QSEs SCE calculation.

· The current SCE criteria excludes the two-hour period after a QSE experiences a Forced Outage from the QSE’s SCE calculation.  The FCTF thinks this exemption is too broadly stated and recommends tightening the language to only exclude those intervals within the two-hour period following a Forced Outage in which the QSE is under-generating, which would eliminate an existing  “free-ride” period for QSEs which recover from a Forced Outage in less than two hours.
· The current Protocol language exempting intervals in which ERCOT violates a QSE’s ramp rate limits is insufficiently clear.  The FCTF proposes specifically exempting all intervals where ERCOT instructions exceed unit and portfolio capabilities.

· The FCTF recommends adding language exempting the 10-minute period in which a QSE is ramping up due to Responsive Reserve Service deployment.
· Several FCTF participants argue unit testing required by ERCOT and various governmental entities should not be considered “typical system control errors”  as referenced in the ROS recommendation to establish an appropriate QSE SCE deadband.  Some FCTF participants disagree, arguing QSEs should be held to the SCE performance measure even during various unit/portfolio tests.  In a straw poll, a majority of FCTF members agreed to recommend placeholder language in a new Protocols Sec. 6.10.6 (7) and urge WMS to finalize a recommendation to PRS on this issue.  ERCOT Compliance suggested specifically listing each allowable testing exemption rather trying to craft a one-size-fits-all blanket exemption allowance.
· The FCTF recommends exempting all intervals in which a QSE schedules ony Uncontrollable Renewable Resources from the QSE SCE calculation.  Any SCE performance measure sufficiently stringent to postively impact primary frequency control will, by definition, be unobtainable by Uncontrollable Renewable Resources.  Although widespread agreement exists on the appropriateness of the renewables exemption, several FCTF members expressed a strong opinion that the exemption should be tied to improvements in renewable production forecasting, such as the persistence forecasting methodology under development by the FCTF.  Many other participants argue that while both solutions should be implemented, it is unneccessary to coordinate their implementation schedules.
· In light of the possible unintended market consequences of the PRR 525 SCE performance compliance regime implementation currently scheduled for July 1, 2006, the FCTF recommends the WMS urge the PRS to adopt the above-referenced revisions to Protocols Sec. 6.10.6 in a timely manner to ensure they become effective on or before July 1.

The recommended amendments to Protocols Sec. 6.10.6 are located in Appendix F: PRR 662 Modify Ancillary Service Deployment Performance Conditions.

Recommendation # 4:  Modify the existing SCE compliance regime to better align commercial incentives with performance goals and market realities.

As discussed above, the FCTF considered PRR 586 as a market solution to frequency control issues and the unintended consequences of PRR 525.  The FCTF was not charged by WMS with developing a specific recommendation on PRR 586 and does not do so.  However, the FCTF work on market solutions yielded two proposals, either of which may be an appropriate amendment or substitute for PRRs 525 and 586.  The two proposals submitted for review by the WMS are PRR 656 SCE Performance Charge and PRR 661 SCE Compliance Enforcement Criteria.  The PRRs are included in Appendices D and E, respectively.
In straw polling, the FCTF was fairly united that one of these two PRRs should be recommended for approval.  However, the FCTF could not come to consensus to recommend one proposal over another. Accordingly, they are both presented here for review by the WMS.

The FCTF attempted to capture the concerns of PUCT Staff that Potomac Recommendation # 11 be addressed, of the ROS that appropriate QSE SCE deadbands be set, and of the WMS and PRS that market incentives be appropriately aligned to minimize the impact of SCE on primary frequency control by developing the following questions / criteria by which to judge the relative strengths and weaknesses of the two proposals:
1. What is the SCE performance measurement? i.e.  How is the measurement constructed?

2. Does the proposal address the time period(s) with the greatest regulation needs?

3. What is the allowable ERCOT-wide SCE tolerance?

4. What is the allowable individual QSE SCE deadband?

5. Does the proposal reduce the need for regulation required to compensate for SCE?

6. Does the proposal provide financial consequences for QSEs with large SCE?

7. Does the proposal provide financial consequences for QSEs with small or no SCE?

8. Is the proposal an efficient solution? i.e. Are we over-compensating?  How is this measured?

9. Can the proposal be “gamed”?

10. What is the cost to implement the proposal?

11. Does the proposal improve, harm, or have no effect on reliability?

12. Does the proposal impact ancillary service pricing and/or availability?
Recommendation # 5:  Return a recommendation on PRR 586 to PRS
The FCTF believes the two options presented in Recommendation # 4 are alternatives to PRR 586.  The FCTF was not specifically charged by WMS to recommend approval or rejection of PRR 586 and so does not do so.  However, the FCTF recommends WMS, at minimum, clearly recommend to PRS only one of the following PRRs for approval: PRR 586, PRR 656, or PRR 661.
Recommendation # 6:  Charge the QMWG to review PRRs 607 and 608

The FCTF has served as a “parking lot” for PRR 607 One-Minute Ramp Schedules and PRR 608 Improve Ancillary Services Performance Conditions since both of those PRRs address the SCE calculation and compliance methodologies.  The FCTF does not return a recommendation on either of these PRRs, but notes that they may be more effectively evaluated by the QSE Managers Work Group, which is currently studying the related issue of multiple ramp rate feasibility.
Recommendation # 7:  Continue work of the FCTF to develop market solutions to ensure adequate governor response to directly address primary frequency control problems.

The FCTF ask that it be allowed to continue its work on governor response issues.  FCTF members generally agree that the proposals presented thus far to address SCE only solve part of the identified problems.  The FCTF believes a joint meeting with the ROS or PDCWG to outline the appropriate technical parameters, performance measures, compliance considerations, and market realities of governor response would aid in the development of market solutions to identified governor response issues.
The FCTF also intends to continue its work to impove the scheduling of Uncontrollable Renewable Resources.  The next FCTF meeting on April 27 will be devoted to this issue.
Appendix A

FCTF Response to PDCWG Assignment to Review PRR 586

PDCWG assignment to review PRR 586

A. Frame frequency excursion and excessive regulation deployment issues.

B. Evaluate whether PRR 586 as it is currently drafted, modified by WMS discussion on 5/18/05, solves the issue.

C. Determine if there are unintended consequences based on PRR 586

D. If the PRR as currently drafted does not resolve the issue, propose changes to the PRR language, or draft a new PRR that would resolve the issue.

The PDCWG’s findings.

Excessive regulation deployments
 and frequency excursions occur continuously throughout the day.  Reference graphs of 04:00 to 07:00 period as compared to 15:00 to 18:00 period on May 18, 2005.  We observed all 06:00 ramps for each day of March, April & May, 2005 and found this graph to be typical.
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Contributing causes are:


1.  Primary Frequency Control to 

The PDCWG believes that there is a Frequency Reliabilty issue.

1. Primary Frequency Control low.

a. Deadbands on turbine governors are excessively high.

b. Observed droop of 170 MW/0.1 Hz for frequency deviations of 0.05 to 0.09 Hz
.

c. At 5% droop, Responsive Reserve Service providers (1150 MW’s from turbines) should provide 192 MW/0.1 Hz.  23 MW/0.1 Hz should be provided on average from 700 MW of Up Regulation Service.  33 MW/0.1 Hz should be provided on average from spinning reserve available in the Up Balancing stack.  Firm load should provide 60 MW/0.1 Hz at a ERCOT load of 30,000 MWs.  This should result in a minimum Frequency Response of 308 MW/0.1 Hz.  However, on average, 150 MWs of the 1150 MWs of responsive service is provided by synchronous Hydro units that do not respond to frequency deviations above 59.90 Hz.  This reduces the minimum Frequency Response to 282 MW/0.1 Hz.

d. For an average steel mill load swing of 175 MWs and a 282 MW/0.1 Hz Frequency Response would result in a 0.0613 Hz deviation instead of an observed 0.092 Hz swing at 170 MW/0.1 Hz
.

e. Present Frequency Response performance is too close to the edge given
 that all processes do not work perfectly during contingencies.  The loss of one nuclear unit should be survivable, but any large second unit outage prior to restoring LAARS will place firm load shed at risk.

f. Continuous Frequency deviations above 0.0613 Hz increase long term wear on turbines that are providing 5% droop
.

g. ERCOT is not meeting Frequency Response standard of 420 MW/0.1 Hz during disturbances.  Enforcement of performance standard needed
.

h. Will ERCOT continue to meet/pass the NERC Control Performance Standard?
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Secondary Frequency Control Issues.

a. ERCOT Bias should match actual real time droop of the interconnect by implementing a 2-step Bias.

i. Low Bias for frequency deviations of 59.91 and above.

ii. Disturbance Bias for frequency deviations of 59.91 and below.

b. QSE Bias settings must match portfolio’s performance.  This will improve SCE and performance measures.

c. SCE performance.  QSEs can improve control as ERCOT improves Regulation Service deployments and QSEs improve bias settings.

d. Instantaneous deployments of Non Spin and Responsive Reserve Service create excessive SCE for performance metrics.  Infeasible (ramp rate exceeded) OOM instructions create excessive SCE.

e. ERCOT must continue to tune the Frequency Control System and investigate implementing the logic for non-conforming load.

f. ERCOT’s short-term load forecast error contributes to frequency control issues.

g. Data latency and accuracy between ERCOT and QSEs and between QSEs and ERCOT contribute to errors in the SCE calculation.  QSE time synchronization can also contribute to errors.

h. Utilizing 15-minute ramps would reduce Regulation requirements when compared to the existing 10-minute ramps.  This would improve QSE start-up/shut down modeling as well as increase the Balancing Energy available
.

PRR 586 will not fix the above average requirement of regulation service needed because:

A.  Cannot change start-up or shutdown SCE.

a. Responsibility Transfer could be utilized.

B. PRR 586 not comprehensive enough.

PRR 586 modifications needed.

A. Remove QSE Bias term from the SCE equation that is used in the performance measure.

B. Needs extended list of exceptions.

C. Data latency issues in accurate SCE calculation.  A proper SCE deadband allowance could mitigate errors.

D. Develop a market for Primary frequency control or enforcement of frequency response requirement.

Appendix B

FCTF Response to ROS Follow Up Issues on PRR 586

PRR 586 Follow Up Issues / Limits / Considerations                   9/15/05 ROS Meeting

1.  The ROS determined that primary frequency control in ERCOT must be improved.  The ROS must now determine what level of response constitutes acceptable primary frequency control.  
A. 420 MW / 0.1 Hz should remain the standard, applicable to frequency disturbances defined as a Measurable event in section 5.8 of the ERCOT protocols.
B. For deviations +/ -0 .0613 Hz, 282 MW / 0.1 Hz should be used as the minimum
Jack Thormahlen made a motion to approve both 1A and 1B.  Ellis Rankin seconded the motion.  The motion was approved by unanimous voice vote.    

FCTF Response:  Performance incentives are need to ensure proper primary frequency response.
2.  The ROS determined that secondary frequency control by ERCOT must be improved by the use of a variable bias, or equivalent.  The ROS must now determine a metric with which to evaluate secondary frequency control by ERCOT.  

A. The number of daily sign reversals of the slope of a curve of deployed regulation should be the basis for such a metric, and that an acceptable number of daily reversals should be determined in the future.  Logic is currently being developed at ERCOT to capture signal changes that occur and to trend that data.  Significant increases in the number of signal changes may then be used to evaluate AGC performance on those days.
B. The ROS should continue to rely on the PDCWG to review system disturbances and evaluate ERCOT secondary frequency control practices.
Randy Jones made a motion to approve both 2A and 2B.  Ron Wheeler seconded the motion.  The motion was approved by unanimous voice vote.

3.  The ROS determined that clarity is needed as to what are the appropriate sources for RRS, the requirements for the providers of RRS, and how RRS is to be used to maintain system frequency.  The ROS must now determine appropriate guidelines.  

A. If the ROS determines that the above 420 MW / 0.1 Hz is the appropriate frequency response standard, then the appropriate consideration is simply to ensure that those who agree to supply RRS actually do provide the energy on demand.
B. Given A above, RRS should be deployed in the same manner as it is recalled; i.e., over a ramp period.

Ellis Rankin made a motion to approve 3A and 3B.  Ron Wheeler seconded the motion.  The motion was approved with 6 abstentions (3 consumers, 2 generators, 1 IOU) and 2 against (1 Coop, 1 PM).

4.  The ROS determined that clarity is needed as to the obligation of A/S providers to maintain units on AGC.  The ROS must now determine the appropriate guidelines. 

A. Protocols and Operating Guides should be reviewed to ensure that they clearly indicate that Responsive and Regulation providers must have the resources that providing these services on AGC at all times, except for unavoidable control system failures.

Randy Jones made a motion to approve 4A as amended.  Ellis Rankin seconded the motion.  The motion was approved with 1 abstention (IOU).
FCTF Response:  Recommends minimum standards be regarding this be set for ancillary service providers.
5.  The ROS determined that there should be an appropriate QSE deadband in PRR 586 to provide an umbrella to well performing QSEs against the cumulative effect of minor uncontrollable errors.  The ROS must now determine an appropriate deadband.  

A. If the ROS determines that the above 420 MW / 0.1 Hz is the appropriate frequency response standard, then the appropriate deadband is one that covers the large majority of typical system control errors, such as the greater of 2% of QSE scheduled load or 12 MW .

Ellis Rankin made  a motion to approved 5A.  Paul Breitzman seconded the motion.  The motion was approved with 2 abstentions (Consumers).
FCTF Response:  The FCTF will consider this input and apply an appropriate deadband to any recommended SCE performance measure.  The FCTF requests ROS clarify the meaning of the term “scheduled load” in statement 5A above.
6.  The ROS has been asked to prioritize these recommendations and provide a timeline for implementation.  The considerations are:

A. The critical item is the adoption of an appropriate primary frequency control standard, assuming that the WMS does implement a commercially effective way to make such a standard effective in actual practice.  Data now exists to document performance against the 420 MW / 0.1 Hz standard; however, additional weeks would be needed to develop the process for evaluating frequency deviations +/- 0.0613 Hz.

B. A plan and timeline for AGC tuning and variable bias implementation should be provided by ERCOT as soon as practicable, as such actions are not dependent on other parts of the plan.

C. A plan and timeline for the implementation of the above regulation deployment /secondary frequency control metric should be provided by ERCOT by the end of this year, to allow for the collection of enough historical data to set the standard.

D. The deadband for QSE performance under PRR 586 should be recommended by the ROS, and sent to the PRS, prior to the October PRS meeting.
E. Changes outlined in items 3 and 4 above are dependent on prior adoption of other parts of this plan, but are relatively simple to implement in turn.
 Paul Rocha made a motion to approve 6A, 6B, 6C, 6D, and 6E.  Paul Breitzman seconded the motion.  The motion was approved by unanimous voice vote. 
FCTF Response:  The FCTF will consider the ROS priority list when determining its work plan. 

Appendix C

PRR 586  SCE Performance and Regulation Cost Re-allocation

	PRR Number
	586
	PRR Title
	SCE Performance and Regulation Cost Re-allocation

	Protocol Section(s) Requiring Revision (include Section No. and Title)
	6.10.5, QSE Real Power Performance Criteria

9.6.1, Balancing Energy Neutrality Adjustment

	Requested Resolution (Normal or Urgent)
	Urgent

	Revision Description
	Replaces monitoring of QSEs’ adherence to their base power schedules, Balancing Energy Dispatch Instructions, and Ancillary Service Dispatch Instructions with a single metric that motivates QSEs to stay on schedule and perform their obligations.

	Reason for Revision
	To provide a financial incentive for QSEs to closely follow SCE, and to reduce the need for large Regulation Service acquisition and deployment by ERCOT caused by poor SCE performance.

	Credit Implications (Yes or No, and summary of impact)
	No.  

	

	Timeline

	Date Posted
	4/1/05

	Please see the Master List on the ERCOT website for current timeline information.


	Sponsor

	Name
	Danielle Jaussaud

	E-mail Address
	danielle.jaussaud@puc.state.tx.us

	Company
	Public Utility Commission of Texas

	Company Address
	

	Phone Number
	512-936-7396

	Fax Number
	


	ERCOT/Market Segment Impacts and Benefits


Instructions:  To allow for comprehensive PRR consideration, please fill out each block below completely, even if your response is “none,” “not known,” or “not applicable.”  Wherever possible, please include reasons, explanations, and cost/benefit analyses pertaining to the PRR.

	
	Impact
	Benefit

	
	Business
	Computer Systems
	

	ERCOT
	Reduction of staff time currently spent monitoring QSEs SCE performance
	Not known
	Anticipated improved frequency performance, hence better control of the system and potential reduction in reliability issues; reduction of staff time currently spent monitoring QSEs’ SCE performance

	MARKET SEGMENT                      
	
	
	

	Consumer
	Reduction in Ancillary Services Costs
	None
	Anticipated Reduction in amount of Ancillary Services needed and therefore in A/S Costs; improved  power quality as a result of better frequency control

	LSE:
General, Including NOIE
	Reduction in Ancillary Services Costs
	None
	Anticipated reduction in Ancillary Services Costs

	LSE:
CR & REP
	Reduction in Ancillary Services Costs
	None
	Anticipated reduction in Ancillary Services Costs

	QSE
	May or may not increase costs somewhat depending on additional efforts a QSE has to make to maintain a low SCE 
	Not known
	If the QSE represents loads and its SCE is low, it will receive a financial benefit.  If a QSE doesn’t serve Load and doesn’t adequately control its SCE, it will not benefit

	Resource
	Not known
	Not known
	Better frequency performance will be of benefit because easier on generators

	TDSP
	None
	None
	None


	Comments


Known benefits for revision:

· Provides incentive to QSEs to improve SCE performance and reduces the demand on ERCOT to police SCE

· Potentially reduces the need for ERCOT to acquire and deploy large amounts of Regulation Services and reduces Ancillary Services costs to Loads

· Potentially reduces reliability issues caused by QSEs that submit unfeasible schedules during ramping periods

There are a number of aspects of this PRR that represent improvements over PRR 356, including: 

· Calculating the cost allocation factors based on the SCE amounts in each minute;

· Recognizing whether a QSE’s SCE is contributing to system control problems or serving to offset the SCE of others; and 

· Focusing the allocation of costs on those periods with the largest problems.

The major features of the proposal are listed below.

1. An Ancillary Service Demand Factor for each QSE for each interval (ASDFqi) would be calculated based on the system need for regulation.  Large SCE causes ERCOT to deploy regulation.  Frequency error occurs when deployed regulation fails to keep Supply and Demand in balance.  The amount by which they are out of balance is the ERCOT Area Control Error (“ACE”).  Both the regulation deployment and the ACE should be recognized in the allocation because large SCE quantities that result in sizable regulation deployments are costly even when ACE is close to zero.  Hence, the ASDFqi should be based on the “regulation need” or REGNm, which is calculated as the integrated actual regulation deployment minus the integrated ERCOT ACE in each minute.

2. Generators should neither be penalized nor rewarded for having SCE that reduces the regulation need (e.g., over-generating when the system is under-generating in aggregate).  

· It is not desirable to provide incentives for the generators to deviate from the ERCOT Dispatch Instruction, even in those cases when it improves the balance of Load and generation.  

· Generators do not have the information necessary to know when they should be deviating to help the system.  Only ERCOT has the information on which direction generators should be moving to balance Load and uses that information to Dispatch the generation.  Hence, the best performance by a generator should always be a zero SCE.  

3. The Regulation costs should be allocated with a focus on periods with the largest problems..  

· We know that the system control problems and large regulation deployments tend to occur near 6 am and 10 pm.  The relatively large quantity of regulation procured by ERCOT during these periods, and the relatively high costs should be allocated to QSEs having large SCE during these periods  

· One way to address this is to make the allocation on an interval basis.  In other words, regulation costs would be allocated to the QSEs based on the results for each minute of each interval.  

4. A threshold below or above which regulation cost reallocation would not be triggered should be established.  

· A cutoff based on when the aggregate ISCEqm of all QSEs is less than 100 MW or greater than -100 MW should be adopted.

· A cutoff may also be considered for individual QSEs based on the ratio of their SCE to their total actual generation.  This would help ensure that the PRR does not create a disincentive for suppliers to operate their units flexibly (and offer a large share of their available output in the BES market).

· If a cutoff threshold were implemented on a QSE-specific basis, the cutoff value for the ratio should be inversely related to the size of the portfolio to recognize that large QSEs should exhibit better SCE performance on a portfolio basis.

5. To the extent that SCE can be caused by factors beyond a QSE’s control, such as instructions from ERCOT that are physically infeasible, the SCE should be adjusted to exclude these quantities.

Money collected from this cost re-allocation methodology should be allocated to Loads on a Load Ratio Share basis.

Lastly, before implementing this proposal, these formulas should be applied to a historical period of several months to allow an evaluation of whether the magnitude of the costs is appropriate and efficient (and will not create excessive disincentives for suppliers to operate flexibly), and to identify any unintended anomalies that the proposal could create.

	Proposed Protocol Language Revision


6.10.5
QSE Real Power Performance Criteria


QSEs that are not providing any Ancillary Services in any of the current Operating Day’s markets shall make a good faith effort to cause their Resources to operate to the final Resource bilateral schedules as converted to a base power function according to the method specified in Section 6.10.4.2, Base Power Schedule Calculation.
QSEs providing only Balancing Energy Services shall declare this intent to ERCOT in the Scheduling Process.  On deployment of Balancing Energy Services, the QSE shall control its Resources to operate to the final Resource bilateral schedules as converted to a base power function plus the equivalent power requirement of the Balancing Energy Services Dispatch Instruction.  
QSEs providing Responsive Reserve Services must so indicate in the Scheduling Process.  QSEs shall have Resources available to meet the schedule while adhering to the Responsive Reserve Service requirements detailed in the Operating Guides. On deployment of any Responsive Reserve Service, the QSE shall control its Resources to operate to the final Resource bilateral schedules as converted to a base power function plus the instructed Responsive Reserve Service power requirement.
QSEs providing Non-Spinning Reserve Services must so indicate in the Scheduling Process.  On deployment of any Non-Spinning Reserve Service, the QSE shall control its Resources to operate to the final Resource bilateral schedules as converted to a base power function plus the instructed Non-Spinning Reserve power requirement.

QSEs providing a combination of services shall control their Resources to the additive result of any number of Dispatch Instructions deployed simultaneously.  On deployment of any Balancing Energy, Regulation, Responsive Reserve, and Non-Spinning Reserve Service; the QSE shall control its Resources to operate to the final Resource bilateral schedules as converted to a base power function plus the additive power requirement of each effective Dispatch Instruction.  
6.10.5.1
 Ancillary Services Demand Factor
 For each Settlement Interval ERCOT shall calculate an Ancillary Service Demand Factor for each QSE in accordance with the following:

ASDFqi = SUM of (-1 * ISCEqm * REGNm) for each minute in the interval, 
Where:
  ISCEqm = the one minute integration of the signed value of the SCE of the QSE (negative sign indicates the need to raise generation)

REGNm = the one minute average interconnection Regulation Need (regulation deployed minus ERCOT Area Control Error)

Provided that if in any minute, (ISCEqm*REGNm) for a QSE is less than zero, then (ISCEqm*REGNm) is set to zero for that QSE for that minute; and

Provided that if in any minute, total aggregated ISCEqm of all QSEs is less than 100 MW and greater than -100 MW, then REGNm is set to zero for that minute.

For each Settlement Interval ERCOT shall determine the Total Positive Ancillary Service Demand Factor (TPASDFi), the arithmetic sum of all ASDFqi.



TPASDFi = ∑ASDFqi     
6.10.5.2
Regulation Cost Reallocation 

For each Settlement Interval ERCOT shall calculate an Ancillary Service Cost Reallocation Charge for each QSE in accordance with the following:

ASCRqi = IECASi * (ASDFqi/ TPASDFi)

 Where:  IECASi = The Interval Equivalent Cost of Ancillary Services, determined by ERCOT to be 50% of the cost of Regulation Service (plus 50% of the cost of Frequency Response Service if and when effective) for the interval, based on the capacity clearing prices for each such Service, and the total amount of capacity for each such Service procured by ERCOT, during the hour containing the interval. 





	[PRR311 and PRR484:  Add the following upon system implementation:]

On deployment of BULs, the QSE shall control its Loads to the difference between its scheduled power and the BUL instructed amount.  ERCOT, at a time established at its discretion, shall determine the base Load of the sum of all Loads qualified by the QSE as BUL Resources by obtaining actual meter data from IDR meters, or from a sample of Loads controlled under a Direct Load Control (DLC) program qualified in accordance with Section 18.7.2, Load Profiling of ESI IDs Under Direct Load Control, or directly from the TDSP who has agreed to supply the data.  While IDRs must normally be present on all Loads providing BUL Resources, IDRs may be installed and read on a sample of the Loads qualified by a QSE as a BUL Resource, provided the Loads are sampled in accordance with Section 18.7.2, Load Profiling of ESI IDs under Direct Load Control.

Except in the case of a qualified DLC program, the base Load is determined by finding the average actual metered energy during the same interval as the instruction to deploy BUL from the previous ten (10) days (in the case of weekday deployment) or six (6) days (in the case of weekend or holiday deployment).  In the case of a qualified DLC program, the base Load is the representative sample metered energy administered in accordance with Section 18.7.2, Load Profiling of ESI IDs Under Direct Load Control.  Days in which BUL instructions occurred during the same interval are ignored.  If the instruction to deploy occurs on a weekday, only weekdays are included in the average.  If the instruction to deploy occurs on a weekend, only weekend days and ERCOT-defined holidays are included in the average.  For small Customer Load management programs, base Load for each interval is determined from the aggregated appropriate baseline Load Profile for participating customers assuming the Load management program is not in operation.

ERCOT shall also integrate, for each Settlement Interval, the signal provided by the QSE representing the amount of BUL power deployed.  The expected total reduction of Load shall be determined by subtracting the integrated signal for each interval from the base Load as determined above.  For small Customer Load management programs during each interval, the expected total reduction of Load shall be determined by subtracting the aggregated participating Customer Load during operation of the Load management program, which is calculated from the appropriate Load Profile, from the base Load for these customers as calculated above.  Control performance of the QSE providing BUL shall be deemed satisfactory when during the first hour in which BUL is deployed in an Operating Day, the actual metered Load for any Settlement Interval during the hour is equal to or less than the amount of energy expected.  Control performance of the QSE providing BUL through a qualified DLC program shall be deemed satisfactory when, during the first hour in which BUL is deployed in an Operating Day, the estimated actual Load developed from the representative sample administered in accordance with Section 18.7.2, Load Profiling of ESI IDs Under Direct Load Control, for any Settlement Interval during the hour is equal to or less than the amount of energy expected.  Failure of the QSE to provide satisfactory control performance during the first hour in which BUL is deployed in an Operating Day will cause ERCOT to withhold payments for any capacity provided as BUL for the Operating Day.  Failure of a BUL to provide at least ninety percent (90%) of the expected total Load during the first hour of deployment for three (3) Operating Days in a year will disqualify a BUL.

The QSE will have to requalify the specific BUL; however, there will be a ninety (90) day waiting period before the BUL can be requalified.  To be requalified, the BUL will have to successfully reduce Load during the following BUL requalification test.  The QSE shall nominate to ERCOT the BUL which it wishes to requalify.  During a period of time mutually agreed to by the QSE and ERCOT, at a specific time selected by ERCOT, the ERCOT operator will notify the QSE that it wants to reverify the BUL’s ability to provide ERCOT with the appropriate Load reduction.  Upon receipt of the ERCOT Notification, the QSE Operator will immediately initiate the BUL reduction and provide ERCOT with the appropriate signal representing the amount of Load to be reduced.  Upon completion of the deployment interval, the ERCOT Testing Operator shall call the QSE and notify it that the test is complete.  At this time the deployed Resources may be restored to their normal state.

Except in the case of a qualified DLC program, Load used to provide BUL Resources shall be requalified for correct operation by comparing the average energy in a Settlement Interval as recorded on IDR meters to the expected reduction in total Load indicated by the QSE’s signal to ERCOT.  In the case of a qualified DLC program, the base Load is the average energy in a Settlement Interval developed from the representative sample administered in accordance with Section 18.7.2, Load Profiling of ESI IDs Under Direct Load Control.  Once ERCOT has verified that it actually received the committed Load reduction from the BUL, the QSE will be notified when the BUL can resume providing Balancing Up Energy Service.  If the BUL fails the requalification test, the QSE may request an additional requalification test for that BUL, but the BUL shall not be allowed to have more than three (3) requalification tests in a year.


6.10.5.3
Effect on SCE of ERCOT Instructions
Operational instructions by ERCOT shall be included in SCE to the greatest extent possible.  In the event of operational instructions by ERCOT that directly cause any QSE to increase or decrease its SCE, appropriate adjustments to ISCEqm shall be made in settlement when performing the calculations in 6.10.5.1. In the event appropriate adjustments cannot be performed, ASDFqi shall be set equal to 0 for that QSE for all intervals in which the adjustment cannot be made. The extent of the need to make such adjustments shall be reported periodically to the appropriate subcommittee.
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9.6.1
Balancing Energy Neutrality Adjustment

Any dollar disparity between Load Imbalance, Resource Imbalance, Mismatched Schedule Payments, Mismatched Schedule Charges, TCR Payments, CSC costs, and any charge resultant from Ancillary Service Cost Reallocation or Uninstructed Deviations will be allocated to Load Serving Entities on a Load Ratio Share for each interval to ensure revenue neutrality of the imbalance market.  The net dollar amount could be negative or positive.

To determine the Balancing Energy Neutrality Allocation for a QSE, take the sum of the Resource Imbalance, Load Imbalance, Uninstructed Resource Charge, Mismatched Schedule Payments, Mismatched Schedule Charges, Total Ancillary Service Cost Reallocation Payments, payments to TCR account holders, and the total Balancing Energy CSC costs; and multiply this amount by the Load Ratio Share of that QSE for the given interval.

BENAiq
=
-1 * (Σ (RIiz + LIiz + URCiz+ MISDiz+ MISRiz)z + TASCRi + TCRPAYBei + Σ CSCBei  ) * LRSiq

TCRPAYBei  
=
- Σ (TCRcsci ) / 4 * SPCSCi )CSC
BENAiq
Balancing Energy Neutrality Adjustment collected from the QSEs in that interval

CSCBEi
The total Balancing Energy CSC costs per interval for all QSEs

LIiz:
Load Imbalance per interval, per zone

LRSiq
QSE Load Share relative to total Load in that interval

MISDiz
Mismatched schedule payments for the mismatched amounts delivered to ERCOT, per interval, per zone
MISRiz
Mismatched schedule charges for the mismatched amount received from ERCOT, per interval, per zone

RIiz:
Resource Imbalance per interval, per zone

SPCSCi
Energy Shadow Price per CSC per interval
TASCRi
Total Ancillary Service Cost Reallocation Payment from all QSEs for that interval

TCRCSCi
Total number of TCRs per CSC for interval, i

TCRPAYBei 
Payment to the TCR Account Holder per interval

URCiz
Uninstructed Resource Charge per interval per zone
Appendix D

PRR 656 Regulation Performance Charge

	PRR Number
	656
	PRR Title
	SCE Performance Charge

	Protocol Section(s) Requiring Revision (include Section No. and Title)
	6.8.6, SCE Performance Credit (new)
6.9.9, SCE Performance (new)

6.10.5.1, Base Power Schedule Monitoring Criteria

6.10.5.2, Balancing Energy Performance Monitoring Criteria
6.10.5.3, SCE Monitoring Criteria
6.10.5.6, Combinations of Reliability Services Monitoring Criteria

6.10.6, Ancillary Service Deployment Performance Conditions

	Requested Resolution (Normal or Urgent)
	Urgent

	Revision Description
	This creates an SCE Performance Charge to replace SCE Performance monitoring.

	Reason for Revision
	This performance charge creates a financial incentive for QSEs to maintain minimal SCE.  This will create a more objective measure of performance than the unclear consequences that exist with the current SCE Monitoring Criteria.

	Credit Implications (Yes or No, and summary of impact)
	Yes.  This creates a new charge for QSEs.

	Relevance to Nodal Market (Yes or No, and summary of impact)
	No

	Nodal Protocol Section(s) Requiring Revision (include Section No. and Title)
	None

	Timeline

	Date Posted
	3/15/06

	Please access the ERCOT website for current timeline information.


	Sponsor

	Name
	Larry Gurley

	E-mail Address
	lgurley@tnsk.com

	Company
	Tenaska Power Services

	Company Address
	1701 E. Lamar Blvd., Arlington, TX  76006

	Phone Number
	(817) 303-3601

	Fax Number
	(817) 303-1104


	ERCOT/Market Segment Impacts and Benefits


Instructions:  To allow for comprehensive PRR consideration, please fill out each block below completely, even if your response is “none,” “not known,” or “not applicable.”  Wherever possible, please include reasons, explanations, and cost/benefit analyses pertaining to the PRR.
	

	Assumptions
	1
	Under current SCE Performance Criteria, the largest Ancillary Services provider may be disqualified.

	
	2
	August 6, 2005 is used as a representative day.

	
	3
	

	
	4
	

	

	
	Impact Area
	Monetary Impact

	Market Cost
	1
	Cost to Market Participants.
	$10,000 per QSE or $250,000.

	
	2
	Cost to ERCOT 
	unknown

	
	3
	
	

	
	4
	
	

	

	
	Impact Area
	Monetary Impact

	Market Benefit
	1
	Down Regulation Service
	$2.4M per day or $876 M per year

	
	2
	Non-Spin Service
	$4.0M per day or $1,460 M per year

	
	3
	Responsive Reserve Service
	$2.6M per day or $949 M per year

	
	4
	Up Regulation Service
	$581k per day or $219M per year

	
	5
	Total
	$9.6M per day or $3.5G per year

	

	Additional Qualitative Information


	1
	As an alternative to disqualification for Ancillary Services (AS), this incentive will create less volatility in the AS market.

	
	2
	Provides an opportunity to achieve efficient economic equilibrium.

	
	3
	Tends to not increase the cost of regulation to LSEs.

	
	4
	

	

	Other
	1
	

	Comments
	2
	

	
	3
	

	
	4
	

	


	Proposed Protocol Language Revision


6.8.6
SCE Performance Credit

Receipts for SCE Performance Charges shall be allocated Load Ratio Share per QSE by taking the sum of SCE Performance Charges in that interval and multiplying it by the Load Ratio Share for that interval of the given QSE.  All credits of SCE Performance Charge shall be calculated as follows:
PCRSCEiq
=
-1 * SUM(PCHSCEiq )q LRSiq
Where:

i
interval, equal to 15 minutes

q
QSE

PCRSCEiq
SCE Performance credit

PCHSCEiq
SCE Performance charge

LRSiq
Load Ratio Share for the QSE per interval

6.9.9
SCE Performance

QSE’s shall be charged for each 5-minute interval for SCE average outside their deadband that contributes to regulation deployment.  For QSE’s providing RGSU, negative SCE outside the deadband during intervals of total average ERCOT RGSU deployment greater than 100 MW shall be charged MCPC for RGSU multiplied by the QSE’s RGSU obligation on Resources divided by the number of 5-minute intervals per hour (12).  For QSE’s providing RGSD, positive SCE outside the deadband during intervals of total average ERCOT RGSD deployment greater than 100 MW shall be charged MCPC for RGSD multiplied by the QSE’s RGSD obligation on Resources divided by the number of 5-minute intervals per hour (12).

For QSE’s not providing RGSU, negative SCE outside the deadband during intervals of total average ERCOT RGSU deployment greater than 100 MW shall be charged MCPC for RGSU multiplied by the SCE energy.  For QSE’s not providing RGSD, positive SCE outside the deadband during intervals of total average RGSD deployment greater than 100 MW shall be charged MCPC for RGSD multiplied by the absolute value of SCE energy.

The deadband for each QSE is 2% of scheduled generation with a minimum of 12 MW and a maximum of 60 MW.  

In intervals where the five minute ERCOT average produces both a RGSD and RGSU quantity, the numerical result will be computed by RGSU – RGSD.
The SCE Performance Charge will be calculated as follows:
QSEDBiq 
=
MIN( 60, MAX( 12, 0.02 * SUM(QRSizq)z))

If the average of RGSU deployed for the 5-minute interval is greater than 100 MW, then



If SCEiq is less than -QSEDBiq, then



PCHSCEiq 
=
MCPCRGSUi * MAX( QSERGSUiq, ABS( SCEiq ) ) / 12


Else



PCHSCEiq 
=
0

Else if the average of RGSD deployed for the 5-minute interval is greater than -100 MW, then



If SCEiq is greater than QSEDBiq, then



PCHSCEiq 
=
MCPCRGSDi * MAX( QSERGSDiq, ABS( SCEiq ) ) / 12


Else


PCHSCEiq 
=
0

If the average of RGSU and RGSD deployed for the 5-minute interval equals zero, then


PCHSCEiq 
=
0
PCHSCEjq
=
SUM( PCHSCEiq )i
Where:

i
5-minute interval for performance measurement

j
15 minute Settlement Interval

q
QSE

z
zone

MCPCRGSDi
MCPC for RGSD for the hour containing the interval

MCPCRGSUi
MCPC for RGSU for the hour containing the interval

PCHSCEiq
SCE Performance charge per 5-minute interval
PCHSCEjq
SCE Performance charge per 15-minute Settlement Interval
QSEDBiq
QSE SCE deadband

QSERGSDiq
QSE RGSD obligation on Resources for the hour containing the interval

QSERGSUiq
QSE RGSU obligation on Resources for the hour containing the interval

QRSizq
Resource schedule (MW) per interval per zone per QSE.

SCEiq
QSE average SCE for the interval

QSE SCE Performance Charge shall be adjusted according to the exceptions described in Section 6.10.6, Ancillary Service Deployment Performance Conditions.

6.10.3
Ancillary Services Qualification Criteria and Portfolio Test Methods

Only QSEs that have been qualified and tested may be used to provide Ancillary Services.  ERCOT shall develop and operate its qualification and testing program to meet the following requirements for each Ancillary Service.

A QSE shall be qualified and tested to provide Service prior to initial operation and every five years thereafter.
A QSE may request a test for re-qualification at any time, but no later than the expiration of its current Ancillary Service qualification, and no more frequently than once every twelve (12) months.  At the time of a request by a QSE for re-qualification, ERCOT may approve the re-qualification based on the AS performance metrics using the following criteria:
(1)
For Balancing Energy and RGS, the QSE’s SCE Monitoring Criteria performance scores in Section 6.10.5.3, SCE Monitoring Criteria, were passing for five (5) out of the previous six (6) months.
(2)
For RRS, the RRS criteria in Section 6.10.5.4, Responsive Reserve Services Performance Monitoring Criteria, were passing for five (5) out of the previous six (6) deployment measurements.

(3)
For NSRS, the NSRS monitoring criteria in Section 6.10.5.5, Non-Spinning Reserve Services Performance Monitoring Criteria, were passing for five (5) out of the previous six (6) deployment measurements without retest.

If the QSE passes the criteria, the QSE will be exempt from re-qualification testing for five (5) years from the date of the exemption request.  ERCOT shall provide monthly performance updates to the QSE for the above criteria.

ERCOT is authorized to call up to two unannounced, unscheduled qualification tests after presenting to the QSE supporting information of an indication that a Resource may not be able to meet its stated Net Dependable Capability during any calendar year.

QSEs may qualify by using either Generation Resource(s) or Load(s) Acting as a Resource (LaaR(s)).  If a QSE qualifies by using only a LaaR then the QSE may only provide Ancillary Services using LaaRs and will not be qualified to provide Ancillary Services using Generation Resources.  However, if a QSE successfully completes the qualification using Generation Resource(s), that QSE will be qualified to provide Ancillary Services from both Generation Resources and LaaRs.

ERCOT may grant a “Provisional Qualification,” for a period not to exceed ninety (90) days, to a QSE that has performed an Ancillary Service qualification test (or tests) in good faith but failed to qualify due to problems that, in the sole discretion of ERCOT, are determined to be non-critical for the purpose of providing one or more Ancillary Services.  Notwithstanding the failure of a QSE with Provisional Qualification to meet the applicable Ancillary Service criteria, such QSE may provide such Ancillary Service to the extent permitted by the terms of the Provisional Qualification.

6.10.5.1
Base Power Schedule Monitoring Criteria

QSEs shall make their Resources operate to the final Resource bilateral schedules as converted to a base power function according to the method specified in Section 6.10.4.2, Base Power Schedule Calculation, except as noted in Section 6.10.6.  
6.10.5.2
Balancing Energy Performance Monitoring Criteria

QSEs providing only Balancing Energy Services shall declare this intent to ERCOT in the Scheduling Process.  On deployment of Balancing Energy Services, the QSE shall control its Resources to operate to the final Resource bilateral schedules as converted to a base power function plus the equivalent power requirement of the Balancing Energy Services Dispatch Instruction.  ERCOT calculation of SCE for each two (2) seconds and integrated over the Settlement Interval will indicate the average performance of the QSE to supply Balancing Energy Services.  
On deployment of BULs, the QSE shall control its Loads to the difference between its Scheduled power and the BUL instructed amount.  ERCOT, at a time established at its discretion, shall determine the base Load of the sum of all Loads qualified by the QSE as BUL Resources by obtaining actual meter data from IDR meters or directly from the TDSP who has agreed to Supply the data.  The base Load is determined by finding the average actual metered energy during the same interval as the instruction to deploy BUL from the previous ten (10) days (in the case of weekday deployment) or six (6) days (in the case of weekend or holiday deployment).  Days in which BUL instructions occurred during the same interval are ignored.  If the instruction to deploy occurs on a weekday, only weekdays are included in the average.  If the instruction to deploy occurs on a weekend, only weekend days and ERCOT-defined holidays are included in the average.

ERCOT shall also integrate for each Settlement Interval the signal provided by the QSE representing the amount of BUL power deployed.  The expected total reduction of Load shall be determined by subtracting the integrated signal for each interval from the base Load as determined above.  Control performance of the QSE providing BUL shall be deemed satisfactory when during the first hour in which BUL is deployed in an Operating Day, the actual metered Load for any Settlement Interval during the hour is equal to or less than the amount of energy expected.  Failure of the QSE to provide satisfactory control performance during the first hour in which BUL is deployed in an Operating Day will cause ERCOT to withhold payments for any capacity provided as BUL for the Operating Day.  Failure of a BUL to provide at least ninety percent (90%) of the expected total Load during the first hour of deployment for three (3) Operating Days in a year will disqualify a BUL.

The QSE will have to requalify the specific BUL; however, there will be a ninety (90) day waiting period before the BUL can be requalified.  To be requalified, the BUL will have to successfully reduce Load during the following BUL requalification test.  The QSE shall nominate to ERCOT the BUL which it wishes to requalify.  During a period of time mutually agreed to by the QSE and ERCOT, at a specific time selected by ERCOT, the ERCOT operator will notify the QSE that it wants to reverify the BUL’s ability to provide ERCOT with the appropriate Load reduction.  Upon receipt of the ERCOT Notification, the QSE Operator will immediately initiate the BUL reduction and provide ERCOT with the appropriate signal representing the amount of Load to be reduced.  Upon completion of the deployment interval, the ERCOT Testing Operator shall call the QSE and notify it that the test is complete.  At this time the deployed Resources may be restored to their normal state.

Load used to provide BUL Resources shall be requalified for correct operation by comparing the average energy in a Settlement Interval as recorded on IDR meters to the expected reduction in total Load indicated by the QSE’s signal to ERCOT.  Once ERCOT has verified that it actually received the committed Load reduction from the BUL, the QSE will be notified when the BUL can resume providing Balancing Up Energy Service.  If the BUL fails the requalification test, the QSE may request an additional requalification test for that BUL, but the BUL shall not be allowed to have more than three (3) requalification tests in a year.

	[PRR311 and PRR484:  Replace the above two paragraphs with the following upon system implementation:]

On deployment of BULs, the QSE shall control its Loads to the difference between its scheduled power and the BUL instructed amount.  ERCOT, at a time established at its discretion, shall determine the base Load of the sum of all Loads qualified by the QSE as BUL Resources by obtaining actual meter data from IDR meters, or from a sample of Loads controlled under a Direct Load Control (DLC) program qualified in accordance with Section 18.7.2, Load Profiling of ESI IDs Under Direct Load Control, or directly from the TDSP who has agreed to supply the data.  While IDRs must normally be present on all Loads providing BUL Resources, IDRs may be installed and read on a sample of the Loads qualified by a QSE as a BUL Resource, provided the Loads are sampled in accordance with Section 18.7.2, Load Profiling of ESI IDs under Direct Load Control.

Except in the case of a qualified DLC program, the base Load is determined by finding the average actual metered energy during the same interval as the instruction to deploy BUL from the previous ten (10) days (in the case of weekday deployment) or six (6) days (in the case of weekend or holiday deployment).  In the case of a qualified DLC program, the base Load is the representative sample metered energy administered in accordance with Section 18.7.2, Load Profiling of ESI IDs Under Direct Load Control.  Days in which BUL instructions occurred during the same interval are ignored.  If the instruction to deploy occurs on a weekday, only weekdays are included in the average.  If the instruction to deploy occurs on a weekend, only weekend days and ERCOT-defined holidays are included in the average.  For small Customer Load management programs, base Load for each interval is determined from the aggregated appropriate baseline Load Profile for participating customers assuming the Load management program is not in operation.

ERCOT shall also integrate, for each Settlement Interval, the signal provided by the QSE representing the amount of BUL power deployed.  The expected total reduction of Load shall be determined by subtracting the integrated signal for each interval from the base Load as determined above.  For small Customer Load management programs during each interval, the expected total reduction of Load shall be determined by subtracting the aggregated participating Customer Load during operation of the Load management program, which is calculated from the appropriate Load Profile, from the base Load for these customers as calculated above.  Control performance of the QSE providing BUL shall be deemed satisfactory when during the first hour in which BUL is deployed in an Operating Day, the actual metered Load for any Settlement Interval during the hour is equal to or less than the amount of energy expected.  Control performance of the QSE providing BUL through a qualified DLC program shall be deemed satisfactory when, during the first hour in which BUL is deployed in an Operating Day, the estimated actual Load developed from the representative sample administered in accordance with Section 18.7.2, Load Profiling of ESI IDs Under Direct Load Control, for any Settlement Interval during the hour is equal to or less than the amount of energy expected.  Failure of the QSE to provide satisfactory control performance during the first hour in which BUL is deployed in an Operating Day will cause ERCOT to withhold payments for any capacity provided as BUL for the Operating Day.  Failure of a BUL to provide at least ninety percent (90%) of the expected total Load during the first hour of deployment for three (3) Operating Days in a year will disqualify a BUL.

The QSE will have to requalify the specific BUL; however, there will be a ninety (90) day waiting period before the BUL can be requalified.  To be requalified, the BUL will have to successfully reduce Load during the following BUL requalification test.  The QSE shall nominate to ERCOT the BUL which it wishes to requalify.  During a period of time mutually agreed to by the QSE and ERCOT, at a specific time selected by ERCOT, the ERCOT operator will notify the QSE that it wants to reverify the BUL’s ability to provide ERCOT with the appropriate Load reduction.  Upon receipt of the ERCOT Notification, the QSE Operator will immediately initiate the BUL reduction and provide ERCOT with the appropriate signal representing the amount of Load to be reduced.  Upon completion of the deployment interval, the ERCOT Testing Operator shall call the QSE and notify it that the test is complete.  At this time the deployed Resources may be restored to their normal state.

Except in the case of a qualified DLC program, Load used to provide BUL Resources shall be requalified for correct operation by comparing the average energy in a Settlement Interval as recorded on IDR meters to the expected reduction in total Load indicated by the QSE’s signal to ERCOT.  In the case of a qualified DLC program, the base Load is the average energy in a Settlement Interval developed from the representative sample administered in accordance with Section 18.7.2, Load Profiling of ESI IDs Under Direct Load Control.  Once ERCOT has verified that it actually received the committed Load reduction from the BUL, the QSE will be notified when the BUL can resume providing Balancing Up Energy Service.  If the BUL fails the requalification test, the QSE may request an additional requalification test for that BUL, but the BUL shall not be allowed to have more than three (3) requalification tests in a year.


6.10.5.3
SCE Monitoring Criteria

SCE Monitoring Criteria described herein will be used to requalify a QSE according to Section 6.10.3, Ancillary Services Qualification Criteria and Portfolio Test Methods, item (1) and shall be reviewed by the appropriate ERCOT TAC subcommittee and submitted into these Protocols upon approval.

Each QSE shall control its Resources to operate to the final Resource bilateral schedules as converted to a base power function plus the equivalent power requirement of any instructed Ancillary Services and other SCE obligation terms including governor response.  ERCOT shall calculate one (1) and ten (10) minute averages of each QSE’s SCE.  ERCOT shall also calculate each QSE’s participation factor as the ratio of the QSE’s generation scheduled change in the measurement period (1 or 10 minute) to the total ERCOT generation scheduled change in the same measurement period.  For performance monitoring purposes, ERCOT shall limit the deployment of RGS Service to QSEs for each control cycle equal to one hundred twenty five percent (125%) of the total amount of RGS Service in ERCOT divided by the number of control cycles in ten (10) minutes.  For purposes of requalification of a QSE according to Section 6.10.3, Ancillary Services Qualification Criteria and Portfolio Test Methods, item (1), a passing score for a QSE shall be deemed as:
(1)
The one (1) minute averages of the QSE’s SCE meet the following criteria over the calendar month (commonly referred to as SCPS1), and
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(2)
The ten (10) minute averages of the QSE’s SCE meet the following criteria for ninety percent (90%) of the ten (10) minute periods over the calendar month (commonly referred to as SCPS2).
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Where:

SCE1 
is the one minute average of SCE.

SCE10
is the ten minute average of SCE.

Bias1 
is the one minute average of the ERCOT total bias used in the ACE calculation.

(F1 
is the one minute average of frequency deviation from schedule.

Participation Factor
is determined by the ratio of the QSE’s generation scheduled change for the measurement period (1 or 10 minute) to total ERCOT generation schedule change for the measurement period (1 or 10 minute).  Generation schedule change per interval is defined as below:

{Absolute Value 

[     (ResourceSchedule – ResourceSchedulePreviousInterval)

   + (BalancingDeployment – BalancingDeploymentPreviousInterval)  ]

+ RegulationUpSchedule

+ RegulationDownSchedule}


If this Participation Factor Calculation results in a value of less than 1%, then 1% will be used.

( 
is a constant derived from the targeted frequency bound.  It is the targeted root-mean score of one (1) minute average frequency error from a schedule based on frequency performance over a given year as established according to NERC Performance Requirements by ERCOT and the appropriate ERCOT Subcommittee as assigned by TAC.

L10 
is a limit to recognize the desired performance of frequency for ERCOT as established according to NERC Performance Requirements by the appropriate ERCOT Subcommittee assigned by TAC.  As of July 2003, L10 is defined as (1.65 * E10 * 10 * Bias10) where E10 is 0.01315 Hz and Bias10 is the ten (10) minute average of the ERCOT total bias used in the ACE calculation.

K
is a constant currently set to .81 which is established by the appropriate ERCOT Subcommittee as assigned by TAC.  K should initially be set to .81 to provide an ERCOT wide L10 equivalent to the ERCOT wide L10 currently used by Control Areas in ERCOT.  This constant can be adjusted to ensure correlation between passing the NERC CPS2 criteria and passing the SCE ten (10) minute control limit.
6.10.5.6
Combinations of Reliability Services Monitoring Criteria

QSEs providing any combination of services shall control their Resources to the additive result of any number of Dispatch Instructions deployed simultaneously.  On deployment of any Balancing Energy, Regulation, Responsive Reserve, and Non-Spinning Reserve Service, the QSE shall control its Resources to operate to the final Resource bilateral schedules as converted to a base power function plus the additive power requirement of each effective Dispatch Instruction.  The control performance of a QSE providing any combination of services will be determined by a combination of the following:

(1)
The criteria for SCE Monitoring at all times with exclusions as noted in Section 6.10.6; and

(2)
The criteria for Responsive Reserve if Responsive Reserve Service is one of the services deployed; and

(3)
The criteria for Non-Spinning Reserve Service if Non-Spinning is one of the services deployed.

6.10.6
Ancillary Service Deployment Performance Conditions

For purposes of calculating the performance score for QSEs providing Ancillary Services, ERCOT shall remove from consideration of average performance of a QSE any period during which any of the following events has occurred and which does not have a passing score.
(1)
The two (2) hour period after the QSE has experienced a Forced Outage;

(2)
The entire Settlement Intervals for all QSEs in which ERCOT has deployed or recalled Balancing Energy in response to an Unusual Event;

(3)
The entire Settlement Intervals in which ERCOT has issued a verbal Dispatch Instruction;

(4)
The period where ERCOT issues instructions to any QSE to be deployed at ramp rates in excess of bid ramp rates such as the ten (10) minute time period where a QSE is ramping up due to a RRS deployment;

(5)
The entire Settlement Interval(s) in which a QSE is ramping into (from time of notification to time of deployment) or out of (from end of deployment to thirty (30) minutes later) a NSRS deployment; and

	PIP112: Add item #6 below to the list and renumber the existing (6) to (7) when BUL is implemented:

(6)
If requested by a QSE, up to three (3) scheduling hours following an instruction issued by ERCOT to recall previously deployed Responsive Reserve, Non-Spin or Balancing Energy Up Services provided from Replacement Capacity that is using qualified Load as the QSE’s Resource; and


(6)
Certain other periods of abnormal operations as determined by ERCOT.
Appendix E

PRR 661 SCE Performance Enforcement Criteria

	PRR Number
	661
	PRR Title
	SCE Performance Enforcement Criteria

	Protocol Section(s) Requiring Revision (include Section No. and Title)
	Modifies 6.10.5.3, Regulation Services Monitoring Criteria

Inserts 6.10.12.1, SCE Enforcement Criteria

	Requested Resolution (Normal or Urgent)
	Urgent

	Revision Description
	This revision creates the criteria for SCE Performance Enforcement.

	Reason for Revision
	This performance enforcement criterion implements a financial incentive for a Resource QSE to minimize SCE.  This mechanism ratchets out a Resource QSE’s ability to sell Regulation Services and ratchets in a Regulation Service obligation if the Resource QSE is unable to consistently perform their obligation schedules.  This mechanism eliminates the shock to the market created when a large Resource QSE is instantaneously eliminated from the Ancillary Services market due to failing the SCE performance matrix that is in the present Protocols.  This mechanism allows the market to slowly adjust as non-performers are ratcheted out of the market and good-performers increase their sales to the market.  This mechanism transfers some of the present load Regulation Service obligation to generators that fail to perform at a pre-determined level.



	Credit Implications (Yes or No, and summary of impact)
	Yes.  This may create a Regulation Obligation on a Resource QSE.

	Relevance to Nodal Market (Yes or No, and summary of impact)
	No

	Nodal Protocol Section(s) Requiring Revision (include Section No. and Title)
	N/A

	Timeline

	Date Posted
	4/7/06

	Please access the ERCOT website for current timeline information.




	Sponsor

	Name
	Rafael Lozano

	E-mail Address
	rlozano@tielp.com

	Company
	PSEG Texgen I

	Company Address
	13760 Noel Road, Suite 930

	Phone Number
	(972)628-2753

	Fax Number
	(972)490-4635


	ERCOT/Market Segment Impacts and Benefits


Instructions:  To allow for comprehensive PRR consideration, please fill out each block below completely, even if your response is “none,” “not known,” or “not applicable.”  Wherever possible, please include reasons, explanations, and cost/benefit analyses pertaining to the PRR.

	

	Assumptions
	1
	Present Market Clearing Price for Regulation = $20/MWh

	
	2
	If large QSE eliminated from market, Market Clearing Price will spike to a higher clearing price

	
	3
	Large QSE probably sells 200MW per hour of Regulation Services 24 hours a day

	
	4
	

	

	
	Impact Area
	Monetary Impact

	Market Cost
	1
	Resource QSEs should already be performing their obligations.
	$0

	
	2
	
	

	
	3
	
	

	
	4
	
	

	

	
	Impact Area
	Monetary Impact

	Market Benefit
	1
	Eliminates Price Shock to market when a large QSE is eliminated from the Ancillary Services market.
	

	
	2
	
	

	
	3
	
	

	
	4
	
	

	

	Additional Qualitative Information


	1
	What to include here: Benefits that are difficult to quantify:

$10 to $30 differential * 200MW * 24hours * 365days/year =$17.5 MM to $52.5 MM per year.

	
	2
	

	
	3
	

	
	4
	

	

	Other
	1
	Minimal incremental work from the work presently being done.

	Comments
	2
	

	
	3
	

	
	4
	

	


	Proposed Protocol Language Revision


6.10.5.3
SCE Monitoring Criteria

SCE Monitoring Criteria will be reviewed by the appropriate ERCOT TAC subcommittee and submitted into these Protocols upon approval.

Each QSE shall control its Resources to operate to the final Resource bilateral schedules as converted to a base power function plus the equivalent power requirement of any instructed Ancillary Services and other SCE obligation terms including governor response.  ERCOT shall calculate one (1) and ten (10) minute averages of each QSE’s SCE.  ERCOT shall also calculate each QSE’s participation factor as the ratio of the QSE’s generation scheduled change in the measurement period (1 or 10 minute) to the total ERCOT generation scheduled change in the same measurement period.  ERCOT shall limit the deployment of RGS Service to QSEs for each control cycle equal to one hundred twenty five percent (125%) of the total amount of RGS Service in ERCOT divided by the number of control cycles in ten (10) minutes.  For performance monitoring purposes, the QSE shall be monitored based on a one hundred percent (100%) obligation level and a one hundred percent (100%) deployment rate.  Intervals where a QSE’s generation is less than one (1) MW in the measurement period (1 or 10 minute) will not be included in the calculation of the SCE Monitoring Criteria.  Satisfactory control performance of the QSE shall be deemed acceptable when:

(1)
The one (1) minute averages of the QSE’s SCE meet the following criteria over the calendar month (commonly referred to as SCPS1), and
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(2)
The ten (10) minute averages of the QSE’s SCE meet the following criteria for ninety percent (90%) of the ten (10) minute periods over the calendar month (commonly referred to as SCPS2).
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Where:

SCE1 
is the one minute average of SCE.

SCE10
is the ten minute average of SCE.

Bias1 
is the one minute average of the ERCOT total bias used in the ACE calculation.

(F1 
is the one minute average of frequency deviation from schedule.

Participation Factor
is determined by the ratio of the QSE’s generation scheduled change for the measurement period (1 or 10 minute) to total ERCOT generation schedule change for the measurement period (1 or 10 minute).  Generation schedule change per interval is defined as below:

{Absolute Value 

[     (ResourceSchedule – ResourceSchedulePreviousInterval)

   + (BalancingDeployment – BalancingDeploymentPreviousInterval)  ]

+ RegulationUpSchedule

+ RegulationDownSchedule}


If this Participation Factor Calculation results in a value of less than 1%, then 1% will be used.

( 
is a constant derived from the targeted frequency bound.  It is the targeted root-mean score of one (1) minute average frequency error from a schedule based on frequency performance over a given year as established according to NERC Performance Requirements by ERCOT and the appropriate ERCOT Subcommittee as assigned by TAC.

L10 
is a limit to recognize the desired performance of frequency for ERCOT as established according to NERC Performance Requirements by the appropriate ERCOT Subcommittee assigned by TAC.  As of July 2003, L10 is defined as (1.65 * E10 * 10 * Bias10) where E10 is 0.01315 Hz and Bias10 is the ten (10) minute average of the ERCOT total bias used in the ACE calculation.

K
is a constant currently set to .81 which is established by the appropriate ERCOT Subcommittee as assigned by TAC.  K should initially be set to .81 to provide an ERCOT wide L10 equivalent to the ERCOT wide L10 currently used by Control Areas in ERCOT.  This constant can be adjusted to ensure correlation between passing the NERC CPS2 criteria and passing the SCE ten (10) minute control limit.

6.10.12
Non-Compliance Actions of ERCOT

ERCOT may revoke any or all Ancillary Service qualification of any QSE providing an Ancillary Service(s) for continued under-performance.

Failure to deliver energy resulting from a valid Dispatch Instruction is cause for ERCOT, at ERCOT’s option, to withhold payment for any Ancillary Services purchased and not delivered.

ERCOT will make information relative to each QSE’s performance as well as ERCOT’s performance, available to the marketplace on a monthly basis, subject to the provisions of Section 1.3.1, Restrictions on Protected Information.

6.10.12.1
SCE Enforcement Criteria

If a QSE falls below the acceptable compliance performance level for the month being analyzed, ERCOT will limit the QSE’s ability to sell Regulation Services for all hours of the day of the next whole month to its daily average schedule determined from the QSE’s Regulation Service schedules submitted to ERCOT for the month being analyzed.  In addition, ERCOT will allocate Enforcement Regulation Service (ERS) for the next whole month during the hours ending 0500, 0600, and 2200 in a quantity as described below.  Such allocated ERS may not be self-provided from the QSE’s own Generation Resources.  The Regulation Services limitation and the ERS allocation will remain in place for two (2) consecutive months.  ERCOT will communicate such Regulation Services limitations and ERS allocation to the QSE by certified mail.  It will be the responsibility of the QSE to ensure compliance with such limitation and allocation.

The ERS quantity will be determined as follows:

ERS = the greater of: 
(i)
(90% - QSE Performance level) * 25 MW; and

(ii)
(90% - QSE Performance level)/2 * (its daily average determined from the QSE’s Regulation Service schedules submitted to ERCOT).

Where:

ERS

Enforcement Regulation Service
90%

The minimum acceptable SCE compliance performance level.

If a QSE falls below the acceptable SCE performance level during the first month of the enforcement period, ERCOT will maintain the existing Regulation Services limitation and ERS, but increase the ERS amount by an incremental ten percent (10%) or five (5) MW, whichever is larger, for the next month.

If a QSE falls above the acceptable SCE performance level during the first month of the enforcement period, ERCOT will decrease the ERS level by a factor of fifty percent (50%).  If a QSE falls above the acceptable SCE performance level during the second month of the enforcement period, ERCOT will remove all Regulation Services limitations and ERS allocations.
A QSE may request that certain hours, up to a maximum of three (3) hours, be classified as exempted hours for purposes of SCE performance analysis.  The requesting QSE agrees to provide ERCOT incremental Regulation Service during the exempted hours in a quantity as determined by RSME.

RSME = 50% (SCE excess hourly average)

Where:

RSME
The incremental Regulation Service provided for exempted hours
SCE excess hourly average
The total MWh outside of the allowable bandwidth for the month for the exempted hours
ERCOT will reduce the ERCOT Load obligation for hours ending 0500, 0600, and 2200 by an amount equal to the sum of all ERS allocated to all QSEs.
Appendix F

PRR 662 Modify Ancillary Service Deployment

Performance Conditions

	PRR Number
	662
	PRR Title
	Modify Ancillary Service Deployment Performance Conditions

	Protocol Section(s) Requiring Revision (include Section No. and Title)
	6.10.6  Ancillary Service Deployment Performance Conditions

	Requested Resolution (Normal or Urgent)
	Urgent

	Revision Description
	Clarifies current language exempting the intervals following a Forced Outage from the Schedule Control Error compliance measure and adds additional exemptions to address infeasible portfolio instructions, Responsive Reserve Service ramping, unit testing, and the scheduling of Uncontrollable Renewable Resources.

	Reason for Revision
	A Schedule Control Error performance measure stringent enough to meaningfully contribute to satisfactory system frequency control and efficient procurement and deployment of Regulation Service cannot, in most instances, be met by QSEs experiencing one or more of the exempted events addressed in this proposed revision.

	Credit Implications (Yes or No, and summary of impact)
	None.

	Relevance to Nodal Market (Yes or No, and summary of impact)


	Unknown.

	Nodal Protocol Section(s) Requiring Revision (include Section No. and Title)
	Unknown.

	Timeline

	Date Posted
	4/10/06

	Please access the ERCOT website for current timeline information.




	Sponsor

	Name
	Mark J. Bruce (on behalf of WMS Frequency Task Force)

	E-mail Address
	mark_j_bruce@fpl.com

	Company
	FPL Energy

	Company Address
	816 Congress Ave., Suite 1100

Austin, TX 78701

	Phone Number
	512-685-1860

	Fax Number
	512-685-1901


	ERCOT/Market Segment Impacts and Benefits


Instructions:  To allow for comprehensive PRR consideration, please fill out each block below completely, even if your response is “none,” “not known,” or “not applicable.”  Wherever possible, please include reasons, explanations, and cost/benefit analyses pertaining to the PRR.

	

	Assumptions
	1
	Amendments to Section 6.10.6 do not require ERCOT system changes. Qualifying intervals can be manually excluded from the affected QSEs’ SCE performance calculation.

	
	2
	

	
	3
	

	
	4
	

	

	
	Impact Area
	Monetary Impact

	Market Cost
	1
	None.
	None.

	
	2
	
	

	
	3
	
	

	
	4
	
	

	

	
	Impact Area
	Monetary Impact

	Market Benefit
	1
	Avoids improper disqualification of QSEs from providing Ancillary Services.
	Avoids unneccessary depletion of Ancillary Service bid stacks and the resulting higher prices expected from tighter supply.

	
	2
	
	

	
	3
	
	

	
	4
	
	

	

	Additional Qualitative Information


	1
	None.

	
	2
	

	
	3
	

	
	4
	

	

	Other
	1
	

	Comments
	2
	

	
	3
	

	
	4
	

	


	Proposed Protocol Language Revision


6.10.6
Ancillary Service Deployment Performance Conditions

ERCOT shall determine the performance of providers of QSE SCE Performance under normal operating conditions.  ERCOT shall remove from consideration of average performance of a QSE any period during which any of the following events has occurred and which does not have a passing score.

(1)
The two (2) hour period after the QSE has experienced a Forced Outage and the QSE is under-generating;

(2)
The entire Settlement Intervals for all QSEs in which ERCOT has deployed or recalled Balancing Energy in response to an Unusual Event;

(3)
The entire Settlement Intervals in which ERCOT has issued a verbal Dispatch Instruction;

(4)
The period where ERCOT issues instructions to any QSE to be deployed at ramp rates in excess of the unit’s capabilities or QSE’s capabilities;
(5)
The ten (10) minute period in which a QSE is ramping up due a RRS deployment;
(6)
The entire Settlement Interval(s) in which a QSE is ramping into (from time of notification to time of deployment) or out of (from end of deployment to thirty (30) minutes later) a NSRS deployment;
(7)
If requested by a QSE, the entire Settlement Interval(s) in which a QSE is performing ERCOT-required testing, limited to X hours per month; {'X' to be determined}
(8)
The entire Settlement Interval(s) in which a QSE’s Resource Plan shows only Uncontrollable Renewable Resources On-line; and
	PIP112: Add item #9 below to the list and renumber the existing (9) to (10) when BUL is implemented:

(9)
If requested by a QSE, up to three (3) scheduling hours following an instruction issued by ERCOT to recall previously deployed Responsive Reserve, Non-Spin or Balancing Energy Up Services provided from Replacement Capacity that is using qualified Load as the QSE’s Resource; and


(9)
Certain other periods of abnormal operations as determined by ERCOT.
Low Frequency Response to steel mill load swings places extreme wear on turbines that are providing proper response.





Interconnect Frequency Response for deviations of -0.07 Hz to +0.06 Hz ranges from 165 to 225 MW/0.1Hz.  ERCOT Bias set at 520.5 MW/0.1Hz








� See Appendix C: PRR 586 SCE Performance and Regulation Cost Reallocation, p. 27.


� For example, see “ERCOT Frequency on May 18, 19, 25, 2005 and Steel Mill Load,” PDCWG Presentation to ROS on July 14, 2005.  Available at the following url: http://www.ercot.com/calendar/2005/07/20050714-ROS.html


� See Observations 1a-d of the PDCWG in Appendix A, p.20.


� Potomac Economics, “2004 Assessment of the Operation of the ERCOT Wholesale Electricity Markets,” available at the following url:  http://www.puc.state.tx.us/electric/reports/potomac/ERCOT_OpRpt__PE.pdf


� See ROS Statement 5A in Appendix B, p.25.


� See PDCWG Observation 1e in Appendix A, p.21.





�FCTF requests PDCWG define “excessive regulation deployments.”  The success of any market solution designed to reduce “excessive regulation deployments” must necessarily be evaluated against “normal regulation deployments.”


�FCTF requests PDCWG develop a means by which governor response can be measured and evaluated.


�Most FCTF members agreed 1b is related to 1a.  Others requested PDCWG evaluate the connection.


�FCTF believes 1c and 1d are substantiations of 1a.


�FCTF requests PDCWG clarify 1e and better define what “the edge” is.


�FCTF agrees with this statement.


�As an alternative to this statement, the FCTF recommends performance incentives are needed to ensure proper primary frequency repsonse.


�FCTF recommends performance incentives are needed to ensure ERCOT continues to pass all appropriate NERC standards.





�QSE Bias Settings should be included in frequency response performance incentives FCTF may develop.





�FCTF agrees with statements 2d-g.


�FCTF offers no comment here since PRR 601 addresses this issue.
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