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	Comments


Luminant Energy Company LLC (Luminant) appreciates the opportunity to submit comments on ERCOT’s proposed changes to the ERCOT Methodology for Determining Ancillary Services Requirements (A/S Methodology) for 2014.

Luminant supports many of ERCOT’s proposed changes to the A/S Methodology.  In particular, Luminant supports ERCOT’s changes related to Regulation Service based on additional new data, and has no comments regarding ERCOT’s proposal for changing the amount of Regulation Service purchased.  
In addition, Luminant supports the rationale for removing the load forecast uncertainty from the posted and Operational Load Forecast.  ERCOT has made a compelling case that continuing to include the load forecast error in its posted load forecasts even into Real-Time has created perceived error that is complicated to explain to market participants and others that are observing the posted load forecast.  Luminant also agrees absolutely that ERCOT Operators should be using the most accurate and timely load forecasts to make Real-Time operational decisions. The Net Load uncertainty should not affect which load forecast the ERCOT Operator chooses, and in fact there is no reason that the ERCOT Operator should even be aware of the Net Load uncertainty, since it could affect his or her decision on which of the ERCOT forecasts to use.  Using adjusted forecasts in Real-Time operations will compound the load uncertainty bias, since it will usually result in a selection to the high side.  

Luminant disagrees, however, that it is appropriate to eliminate the load forecast uncertainty as a variable for how Non-Spin Reserve service (Non-Spin) capacity requirements are calculated.  There are several reasons why load forecast uncertainty should not be ignored in the determination of how much Non-Spin to procure.

First, Luminant disagrees with ERCOT’s reasoning for eliminating the load forecast uncertainty from the Non-Spin procurement calculation.  ERCOT has justified its proposal in part because it was developed during the Zonal market, when ERCOT lacked an hour-ahead commitment tool, and based on its assertion that any remaining load forecast bias is the result of rain events that cannot be predicted and cause the average load forecast to be higher than actual.  These reasons ignore the fact that load forecast error still exists in the HRUC time frame.  One of the reasons that Net Load uncertainty was added to the Non-Spin procurement methodology in the Zonal market was because, when ERCOT changed from purchasing Non-Spin based on a time-of-day and temperature forecast basis to a historical load and wind forecast error basis, there was a tendency to over-forecast load, especially over the summer peak hours.  By consistently over-forecasting, the 95th percentile of Net Load uncertainty was reduced, and would have resulted in less Non-Spin being purchased to cover the under-forecasted days and hours.  In fact, if the over-forecasting is frequent enough, the 95th percentile of Net Load uncertainty can show that no Non-Spin is needed at all.  

In the Zonal market, that would have led to ERCOT relying on Replacement Reserve Service (RPRS) to provide sufficient operating reserves.  It was generally agreed that it was preferable to purchase more Non-Spin and less RPRS.  In the move to the Nodal market, the same logic applies.  Now, instead of RPRS, ERCOT would be short operating reserves in Real-Time on those days and hours where it has under-forecasted load.  The tendency to over-forecast load, which is still common in the Nodal market (ERCOT’s presentation to WMS and ROS on the 2014 A/S Methodology show that for peak hours in June, July and August of 2013, roughly 60% of the time the load was over-forecasted) will continue to affect the 95th percentile of Net Load uncertainty, and needs to be accounted for in the calculation of how much Non-Spin capacity is required.  Luminant believes that adding back the average Net Load uncertainty is still the most appropriate method.

Second, Luminant has concerns that using Hourly Reliability Unit Commitment (HRUC) for capacity as a backstop for procuring less Non-Spin is inappropriate.  Using HRUC for capacity is an indication that the market has failed to bring enough capacity for system reliability.  HRUC is an out of market action, and has distorting impact on market price and overall costs to loads.  It also imposes revenue and operational constraints on the resource owner that are unfair in situations where the resource owner would otherwise make its capacity available on an in-market basis.  Using HRUC as the backstop for under-procuring Non-Spin will have at least two negative outcomes. First, the Net Load uncertainty will impact how much HRUC that ERCOT procures, which can result in more RUC commitments in hours that ERCOT over-forecasts the load.  In an over-forecasted situation, the RUC capacity is not really needed.  Nevertheless, any QSE that is short capacity will have to pay for the RUC capacity (up to 2X its short), resulting in costs to individual market participants for a reliability “benefit” that inhered to the entire market.  Second, in times that ERCOT has under-forecasted the load, unless ERCOT updates its load forecast in time, the RUC engine will not have procured any additional capacity, and in Real-Time the system would be short reserves, leading to potential Real-Time price spikes that would have been avoided by having purchased enough Non-Spin.  
Finally, Luminant believes the data shown in ERCOT’s presentation to WMS and ROS on the 2014 A/S Methodology can be misleading.  ERCOT provided several charts that attempt to show that the load forecast uncertainty either does not exist, or is the result of weather being significantly different than forecasted.  Luminant readily admits that the load forecast error can be inflated by unexpected weather changes.  However, none of the charts show the effect of forecast uncertainty for the net load (load minus wind), which is what is calculated in the A/S Methodology.  The charts also only show peak hour, while the A/S Methodology uses each hour of the day, grouped in 4 hour blocks, not just peak hour.  Luminant also believes that using a 2 hour-ahead forecast to show a reduction in Net Load uncertainty is inappropriate, since most units that ERCOT could procure through HRUC to cover an under-commitment would need at least 4, but more likely 6-8 hours’ notice to start.  ERCOT also provided a table of the cost savings of procuring less Non-Spin, which ERCOT stated would be “true savings,” since RUC rarely occurs.  That conclusion, based on historical RUC purchases, cannot possibly predict future results, since ERCOT is intending to rely on HRUC to cover reserve obligations that are currently met by Non-Spin.  Moreover, if ERCOT uses an adjusted load forecast for RUC procurement, the possibility for additional RUC units in the future increases more, and with it, the costs to the market of those RUC units.  The savings analysis also does not account for the possibility that with less Non-Spin, there will be fewer operating reserves, which can lead to tight SCED capacity and Real-Time price spikes when load is under-forecasted. 
Luminant suggests a compromise approach, where ERCOT would continue to calculate the Net Load uncertainty for use in procuring Non-Spin, but would calculate the uncertainty using a closer-in-time load forecast.  Luminant proposes that ERCOT should use the load forecast for 8 hours before the Operating Hour to calculate the Net Load uncertainty, which should help to reduce the load forecast error, since forecasts improve as they get closer in time.  As Net Load uncertainty decreases due to better forecasting techniques, the bias is self-correcting, and ERCOT will be able to reduce Non-Spin procurements when appropriate.  As stated above, Luminant also agrees that ERCOT Operator decisions and posted ERCOT load forecasts should not be affected by the Net Load uncertainty values, and has explicitly added conforming language to its comments.  Luminant continues to believe that using the current formula is the most reasonable method for determining Non-Spin requirements, and urges market participants to support the compromise proposed in the language red-lined below.
	Revised Proposed Language
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1.1.1 Executive Summary

Introduction

ERCOT Protocol 3.16(2) requires that methodologies for determining the amounts of Ancillary Services to be required by ERCOT must be developed at least annually. Protocol 3.16(3) requires approval of this methodology by the ERCOT Board of Directors.

This document discusses the various Ancillary Services for which requirements are to be developed. Further, detailed methodologies for determining those requirements are included as part of this document.

The approach taken is to provide the individual procedures that ERCOT will use for those services whose quantity requirements are not determined within the operations systems. 

Overview of ERCOT AS Methodology

Methodologies are required for the determination of the quantities of Regulation Service (RGS) and Non Spinning Reserve Service (NSRS) that are required to maintain system reliability.  Those procedures are discussed below.

These procedures are only intended for determining AS requirements for the upcoming month and will be performed prior to the 20th of each month.  For any additional months in which ERCOT is required to provide an AS requirement forecast, the forecasted requirement will be set to the historical requirement for the same month of the previous year. 

Regulation Service (RGS) Requirement

ERCOT has developed a procedure for determination of the base requirement for Regulation Service. The base requirement will be calculated as follows:

Calculate the 98.8 percentile of the 5 minute net load (load and wind) changes during the 30 days prior to the time of the study and for the same month of the previous year by hour.  Also, calculate the 98.8 percentile of the up and down Regulation Service deployed during the 30 days prior to the time of study and for the same month of the previous year by hour.  These results will be used to calculate the amount of Regulation Service required by hour to provide an adequate supply of Regulation Service capability 98.8% of the time. 

ERCOT will calculate the increased amount of wind penetration each month and utilize tables updated tables based on actual historical wind data in the computation of Regulation Service requirements. The initial table was provided by GE in their final report to ERCOT.  The tables indicate additional MWs to add to the regulation requirements per 1000 MWs of increase in wind generation.  

If it is determined that during the course of the 30 days prior to the time of the study that the ERCOT average CPS1 score was less than 100%, additional Regulation Up and Down will be procured for hours in which the CPS1 score was less than 100%. 

Each month ERCOT will perform a back-cast of last month’s actual exhaustion rate.  If the exhaustion rate exceeded 1.2% in any given hour, ERCOT will determine the amount of increase necessary to achieve an exhaustion rate of 1.2 % for that hour.
Non-Spinning Reserve Service (NSRS) Requirements

The GE final report to ERCOT indicated that wind generation could be treated as negative load.  The report went on to describe Load minus wind generation as Net Load.  The impact of Net Load on the system was the basis for the analysis performed by GE.  Net Load cannot be forecasted but Load and wind generation can be forecasted independently and then combined.  The combination of Load forecast uncertainty and Wind forecast uncertainty on the system, creates operational risks that have to be mitigated through ancillary services and/or manual instructions taken by the ERCOT operators.  ERCOT will calculate the historical Net Load by subtracting the actual wind from the actual Load.  The historical Net Load will then be compared to the Load and wind generation forecasts to determine the historical accuracy observed in forecasting.  ERCOT will then compute the amount of NSRS that is required to ensure that the combination of NSRS procured plus 500 MW of Responsive Reserve Service (RRS) plus the average amount of Regulation Up procured will result in a total capacity that is larger than or equal to 95 percent of the uncertainties observed in the Net Load accuracy evaluation.  In the determination of the requirements, ERCOT will also consider the size of the largest unit.  This is intended to cover exposure to the loss of the largest unit during periods of higher risk.
Responsive Reserve (RRS) Requirement

Responsive Reserves are resources ERCOT maintains to restore the frequency of the ERCOT System within the first few minutes of an event that causes a significant deviation from the standard frequency.  The ERCOT Operating Guides set the minimum RRS requirement at 2300 MW for all hours under normal conditions. However, as a result of 500 MW of RRS being included in the Net Load analysis for NSRS, an additional 500 MW will be added to the 2300 MW minimum.

1.1.2 Regulation Service (RGS) Requirement Details

Introduction

Regulation Service consists of resources that can be deployed by ERCOT in response to changes in ERCOT System frequency to maintain the target ERCOT System frequency within predetermined limits according to the Operating Guides.  ERCOT is required to evaluate normal requirements for Regulation Service – Up (regulation up) and Regulation Service – Down (regulation down) on an annual basis. It is ERCOT’s intent to use historical rates of Regulation Service usage to perform this evaluation.  Regulation Service is deployed in order to correct actual frequency to scheduled frequency.  This normal Regulation Service requirement may be increased by a multiple of two (2) during projected severe stress conditions such as forecasted extreme weather days. 

Summary

To evaluate Regulation Service requirements, ERCOT will collect historical Resource Asset Registration Form (RARF) information, CPS1 data, Regulation Service deployment data, aggregate output data, and ERCOT system load data. This data is used to calculate the Regulation Service requirements with the mathematical expectation that sufficient Regulation Service will be available 98.8% of all periods. This implies that 1.2% of every month ERCOT expects to exhaust available Regulation Service and will perform a back-cast of last month’s actual exhaustion rate to determine if this expectation is being met.  If the exhaustion rate exceeded 1.2% in any given hour, ERCOT will determine the amount of increase necessary to achieve an exhaustion rate of 1.2% for that hour.
Procedure

Using archived data, ERCOT will calculate the 98.8 percentile of actual Regulation Up and Down Service deployed hourly for the 30 days prior to the time of the study and the same month of the previous year.  Additionally, the 98.8 percentile of positive and negative 5 minute net load changes will be calculated for the 30 days prior to the time of the study and the same month of the previous year.  In order to consider the increased amount of penetration, ERCOT will calculate the increase in installed generation capacity and then, depending on the month of the year and the hour of the day, will add incremental MWs to the values determined using data from the previous year.  The tables of Incremental MWs for Regulation Up and Down come from the study ERCOT performed during the summer of 2013, using similar techniques as GE but with actual wind data The increase in wind capacity will be calculated by taken the total nameplate capacity of wind resources in the ERCOT network model at the time of the procurement study and subtracting out the total nameplate capacity of wind resources in the ERCOT model at the end of the month being studied from the previous year.

For determining the base Regulation Up Service requirements, ERCOT will take the largest of the 98.8 percentile of the Regulation Up Service deployments over the last 30 days, the 98.8 percentile of the Regulation Up Service deployments for the same month of the previous year, the 98.8 percentile of the positive net load changes over the last 30 days, and the 98.8 percentile of the positive net load changes for the same month of the previous year.  For determining the base Regulation Down Service requirements, ERCOT will take the largest of the 98.8 percentile of the Regulation Down Service deployments over the last 30 days, the 98.8 percentile of the Regulation Down Service deployments for the same month of the previous year, the 98.8 percentile of the negative net load changes over the last 30 days, and the 98.8 percentile of the negative net load changes for the same month of the previous year.  These Regulation Service requirements may be increased for hours in which the desired 1.2% exhaustion rate is exceeded.

During the 0600 & 2200 time periods, large schedule changes typically occur, related to 16 hour block energy sale products.  Because of these large energy swings, ERCOT often finds its maximum deployment rate of Regulation Service insufficient to control frequency
.  During these times, ERCOT may see the need for extra Regulation Service to be available to cover the amount needed to respond to such large schedule changes. ERCOT may also include historic deployment of Responsive Reserve as a part of Regulation Service deployment in this analysis.

Additionally, if it is determined that during the course of the 30 days prior to the time of the study that the ERCOT average CPS1 score was less than 100%, ERCOT will procure an extra 10% of both Regulation Up and Down for hours of the day during the upcoming month in which the CPS1 score was less than 100%.  This value will increase to 20% if the CPS1 score for the previous month falls below 90%.  These additional reserves will assist ERCOT in ensuring that NERC requirements are met.
ERCOT will post these requirements as required by the Protocols. 

	Incremental MW Adjustment to Prior-Year Up-Regulation Value, per 1000 MW of Incremental Wind Generation Capacity, to Account for Wind Capacity Growth

	Month
	Hour Ending

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24

	Jan.
	4.1
	3.9
	6.1
	2.8
	4.4
	2.2
	2.8
	2.5
	3.1
	8.1
	4.7
	6.0
	4.3
	2.8
	5.1
	4.1
	3.1
	-1.0
	-1.2
	2.5
	0.8
	2.5
	1.7
	1.4

	Feb.
	4.7
	6.9
	3.1
	9.2
	4.5
	4.0
	0.7
	4.0
	5.0
	4.0
	3.5
	3.4
	0.6
	5.7
	4.0
	1.8
	4.8
	3.3
	0.6
	-0.9
	1.5
	5.3
	2.0
	5.3

	Mar.
	1.9
	2.3
	2.9
	2.2
	4.0
	7.0
	1.5
	5.0
	5.1
	8.1
	5.6
	3.7
	5.1
	4.5
	3.1
	4.7
	6.5
	8.5
	6.5
	2.0
	5.4
	4.2
	8.8
	2.2

	Apr.
	5.6
	5.5
	4.9
	6.1
	7.3
	1.6
	4.5
	8.2
	3.6
	8.2
	6.8
	4.2
	3.4
	2.2
	1.1
	1.5
	2.2
	7.0
	3.1
	1.8
	4.3
	2.1
	3.5
	5.0

	May
	4.9
	7.1
	4.9
	6.9
	3.5
	2.2
	4.5
	4.6
	2.5
	7.2
	3.7
	4.0
	3.5
	4.6
	6.1
	2.7
	2.1
	5.0
	8.5
	1.9
	1.5
	0.1
	5.4
	4.7

	Jun.
	3.1
	8.8
	4.8
	6.7
	8.9
	2.0
	5.2
	3.0
	5.7
	5.9
	3.2
	3.3
	3.9
	1.2
	1.8
	2.6
	0.6
	-0.1
	3.3
	1.3
	0.5
	1.9
	1.2
	5.0

	Jul.
	2.1
	1.2
	3.5
	2.7
	1.9
	3.0
	3.9
	3.0
	2.3
	6.3
	3.1
	1.8
	0.9
	0.7
	1.2
	1.7
	1.2
	1.5
	1.5
	2.7
	0.5
	-1.1
	-0.1
	0.6

	Aug.
	1.8
	1.4
	1.8
	2.6
	1.8
	1.1
	4.6
	3.7
	4.3
	3.1
	3.9
	3.1
	-0.8
	0.6
	1.1
	3.1
	0.0
	0.6
	2.4
	1.5
	0.1
	0.0
	0.2
	1.1

	Sep.
	1.2
	1.5
	1.2
	1.7
	2.2
	2.6
	3.2
	4.9
	2.2
	2.3
	2.1
	2.0
	3.8
	1.8
	1.5
	2.0
	1.4
	0.6
	2.2
	1.9
	-0.8
	-0.3
	0.5
	1.2

	Oct.
	2.0
	3.1
	2.8
	2.9
	3.0
	2.6
	2.8
	4.8
	7.3
	2.6
	6.2
	5.5
	2.2
	4.1
	-0.8
	1.0
	2.8
	1.2
	-1.3
	2.0
	2.7
	1.6
	2.3
	2.5

	Nov.
	0.4
	2.6
	2.9
	5.2
	4.2
	3.5
	2.2
	4.6
	3.7
	3.1
	5.9
	2.7
	3.4
	1.7
	2.6
	3.7
	5.6
	0.2
	2.8
	1.6
	2.6
	1.2
	3.1
	0.7

	Dec.
	5.4
	5.4
	3.3
	5.3
	3.4
	4.0
	1.9
	4.2
	4.5
	3.8
	6.1
	5.3
	3.8
	5.1
	4.0
	3.1
	6.2
	-0.4
	-0.1
	3.7
	4.0
	3.1
	3.4
	3.9


	Incremental MW Adjustment to Prior-Year Down-Regulation Value, per 1000 MW of Incremental Wind Generation Capacity, to Account for Wind Capacity Growth

	
	Hour Ending

	Month
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24

	Jan.
	-3.1
	-2.1
	-1.4
	-1.7
	-4.1
	-0.6
	-0.1
	-0.2
	2.0
	-0.2
	-1.8
	-1.7
	-2.2
	-5.6
	-1.2
	-1.6
	-2.6
	-1.3
	-8.8
	-5.2
	-5.8
	-4.3
	-3.4
	-5.8

	Feb.
	-5.2
	-1.5
	-1.2
	-2.8
	-3.1
	-1.4
	-0.1
	-0.1
	-1.8
	-4.7
	-2.7
	-1.0
	-2.0
	-1.6
	-0.7
	-1.8
	-1.5
	-0.4
	-5.4
	-6.2
	-3.7
	-3.6
	-8.4
	-4.1

	Mar.
	-6.6
	-1.7
	-2.6
	-5.7
	-2.3
	-1.4
	0.3
	-1.8
	-0.9
	-5.9
	-3.5
	-6.0
	-3.8
	-3.6
	-4.1
	-3.3
	-4.4
	-7.1
	-1.3
	-8.7
	-5.4
	-3.0
	-8.7
	-2.7

	Apr.
	-6.7
	-6.3
	-5.9
	-1.5
	-1.0
	-1.5
	-5.7
	-0.2
	-5.5
	-6.1
	-4.2
	-2.5
	-5.6
	-6.4
	-3.6
	-4.2
	-4.3
	-6.9
	-3.9
	-7.8
	-7.8
	-6.3
	-4.7
	-3.7

	May
	-3.1
	-1.5
	-2.0
	-3.5
	-3.3
	-2.8
	-1.9
	-2.7
	-3.3
	-1.4
	-2.0
	-1.2
	-4.4
	-4.8
	-2.5
	-3.8
	-4.9
	-5.5
	-4.3
	-4.1
	-8.6
	-9.5
	-4.3
	-6.3

	Jun.
	-3.8
	-5.6
	-3.6
	-1.5
	-0.5
	-0.8
	0.2
	-3.5
	-3.1
	-0.6
	-1.5
	-0.1
	-0.2
	-3.6
	-3.6
	-3.4
	-6.3
	-9.1
	-5.6
	-4.1
	-7.0
	-7.1
	-7.3
	-4.9

	Jul.
	-4.2
	-3.4
	1.1
	0.2
	1.1
	1.1
	0.9
	-0.6
	0.0
	-0.4
	-0.4
	-1.6
	-2.0
	-1.4
	-2.1
	-5.4
	-4.4
	-4.8
	-1.5
	-2.4
	-5.8
	-5.9
	-5.6
	-4.3

	Aug.
	-1.5
	-0.6
	-0.5
	-0.1
	1.5
	0.7
	0.4
	0.1
	0.0
	0.1
	0.1
	0.0
	-0.9
	-2.1
	-4.1
	-2.8
	-2.8
	-4.3
	-4.7
	-2.7
	-5.0
	-3.4
	-6.0
	-6.5

	Sep.
	0.0
	-1.8
	-0.9
	-1.1
	-0.2
	-0.4
	-1.2
	0.5
	-0.4
	-1.1
	1.3
	-0.2
	-1.1
	0.4
	-3.3
	-3.2
	-2.7
	-3.1
	-0.8
	-5.2
	-7.6
	-5.1
	-4.3
	-3.8

	Oct.
	-1.5
	-1.0
	-2.0
	-1.9
	-0.4
	-1.7
	0.6
	-0.4
	-0.7
	-2.2
	-1.2
	-0.4
	-0.4
	-0.3
	-0.4
	-2.0
	-1.6
	1.1
	-9.3
	-7.3
	-3.8
	-4.4
	-3.7
	-4.3

	Nov.
	-2.2
	-3.8
	-1.4
	0.0
	-1.5
	-2.6
	-2.5
	-1.3
	0.2
	-1.0
	-2.5
	-1.2
	-2.4
	-1.1
	-1.3
	-0.1
	-0.9
	0.4
	-8.2
	-5.2
	-3.0
	-7.3
	-3.7
	-5.5

	Dec.
	-6.8
	-4.7
	-3.8
	-4.2
	-3.1
	-0.5
	-4.0
	-0.6
	4.3
	1.0
	-6.7
	-1.7
	-1.6
	-2.8
	-3.6
	-1.3
	-0.6
	1.3
	-5.0
	-6.0
	-5.7
	-3.4
	-5.2
	-3.3


 

1.1.3 Non-Spinning Reserve Service (NSRS) Requirement Details

Introduction

Non-Spinning Reserve Service (NSRS) consists of Generation Resources capable of being ramped to a specified output level within thirty (30) minutes or Load Resources that are capable of being interrupted within thirty (30) minutes and that are capable of running (or being interrupted) at a specified output level for at least one (1) hour.  NSRS may be deployed to replace loss of generating capacity, to compensate for load forecast and/or forecast uncertainty on days in which large amounts of reserve are not available online or when there is a limited amount of capacity available for Security-Constrained Economic Dispatch (SCED).

Summary

ERCOT will determine the 95th percentile of the observed hourly Net Load uncertainty from the previous 30 days from when the study is performed and from the same month of the previous year.  Net Load is defined as the ERCOT load minus the estimated total output from WGRs.  The estimated total output from WGRs considers what the total WGR output most likely would have been if the QSEs had not been given deployments to move their resources down.  The forecast of Net Load is computed by subtracting the aggregate WGR High Sustained Limits (HSLs) in the Current Operating Plans (COPs) from the Mid-term Load Forecast (MTLF).  The COPs and MTLF used are the updated values as of 8 hours prior to each Operating Hour.  The Net Load uncertainty is then defined as the difference between the Net Load and the forecasted Net Load.  ERCOT will subtract 500 MW and the Regulation Up requirement from the calculated 95th percentile value to determine the amount NSRS to purchase during each hour of the day for the upcoming month.  This 500 MW corresponds to 500 MW of the RRS requirement.

ERCOT will purchase NSRS such that the combination of NSRS, 500 MW of RRS, and Regulation Up Services cover 95% of the calculated uncertainties from the Net Load performance analysis.  For on-peak hours (hours ending 7 through 22), ERCOT will also set a floor on the NSRS requirement equal to the largest unit minus 500 MW.
Procedure
The days that are used for analysis are the last 30 days prior to the study and the days from the same month in the previous year.  For the purpose of determining the amount of NSRS to purchase for each hour of the day during the upcoming month, hours will be placed into four (4) hour blocks.  The 95th percentile of the Net Load uncertainty for the analyzed days for all hours which are considered to be part of a four (4) hour block will be calculated.  The same calculation will be done separately for each block.  ERCOT will then calculate the average Regulation Up requirement for each four (4) block, separately, for the upcoming month.  The NSRS requirement for the upcoming month for each block is calculated as the 95th percentile calculation for that block minus 500 MW and minus the average Regulation Up requirement during the same block of hours.

.  
Additionally, the average uncertainty in the Net Load forecast will be calculated using the same days of study and four (4) hour blocks.  If it is determined that the Net Load forecast on average over-forecasted the observed Net Load for a four (4) hour block, then the average uncertainty will be added back to the NSRS requirement value calculated using just the percentile method described in the paragraph above.  The calculated average uncertainty value for each block will be adjusted such that the sum of the two values does not exceed 1500 and ERCOT will place a cap of 1500 MW on the NSRS requirement.  The adjusted average uncertainty value will not be set to a value less than 0 and will also be subtracted from the ERCOT load forecast that is used by the RUC engine during the month for the sets of hours to which it applies.  The adjusted average uncertainty value shall not be used by the ERCOT Operator to select a load forecast, and shall not be included in ERCOT-published Load Forecasts. 
After this analysis has been completed, ERCOT will apply a floor on the final NSRS requirement equal to the largest unit minus 500 MW.  This floor will only be applied to on-peak hours, which are hour ending 7 through 22.
ERCOT will post these requirements as required by the Protocols.

Discussion

Historically, the need for NSRS has occurred during hot weather, during cold weather, during unexpected changes in weather, or during large unit trips when large amounts of spinning reserve have not been on line (spinning reserve in this document represents un-deployed online generation capacity).  The increasing level of wind penetration has resulted in an increased level of operational risk.  Wind output tends to be higher during off-peak hours when the system load is less and introduces a risk of decreasing output while the load demand is increasing. The periods when load is increasing and wind is decreasing requires other generation resources to increase output or come online quickly to compensate for the sudden Net Load increase.  The risk of Net Load increases that are not forecasted exists for all hours of the day.

While Net Load analysis may cover reserves required for forecast uncertainty, it may not necessarily cover exposure to the loss of generation.  Due to this risk, it may be necessary for ERCOT to have reserves available during high risk hours even if the forecast analysis does not indicate a need for NSRS to protect against forecast uncertainty.  

Examples of circumstances when NSRS has been used are:


Across peak hours during spring and fall months when hotter than expected weather with large amounts of capacity offline resulted in EEA events;


Afternoons during summer seasons when high loads and unit outages outstripped the capability of base load and normal cyclic units;


Cold weather events when early morning load pickup outpaced the ability of generation to follow;


Major unit trips when large amounts of spinning reserve were not online; and

· During periods when the wind decreased and load demand increased.

1.1.4 Responsive Reserve Service (RRS) Requirement Details 

The ERCOT Operating Guides set the minimum RRS requirement at 2300 MW for all hours under normal conditions. However, as a result of 500 MW of RRS being included in the Net Load analysis for NSRS, an additional 500 MW will be added to the 2300 MW minimum.  This results in a total RRS minimum requirement of 2800 MW. 

One type of Responsive Reserve is Interruptible Responsive Reserve. Interruptible Responsive Reserve is provided by Load Resources that are automatically interrupted when system frequency decreases to 59.7 Hz.  The amount of RRS procured from these types of Resources during any given hour will be limited to 50% of the total RRS requirement for that hour.  The limit therefore will be 1400 MW.  The ERCOT Protocols state, “[t]he amount of Resources on high-set under-frequency relays providing RRS will be limited to 50% of the total ERCOT RRS requirement. ERCOT may reduce this limit if it believes that this amount will have a negative impact on reliability or if this limit would require additional Regulation Service to be deployed.”

Self arranged RRS used to fulfill a QSE’s RRS requirement will be limited to 50% from Load Resources excluding Controllable Load Resources.  

If the percentage level for Load Resources, excluding Controllable Load Resources, specified in the Protocols is changed, that change will be reflected in these requirements. 

� The restrictions are specified in  protocol section 8.1.1.4.1(1) which states “ERCOT shall limit the deployment of Regulation Service of each QSE for each LFC cycle equal to 125% of the total amount of Regulation Service in the ERCOT System divided by the number of control cycles in five minutes.“
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