PRS Action Report

	PRR Number
	834
	PRR Title
	ERCOT Load Forecast Accuracy

	Timeline
	Urgent
	Action
	Tabled

	Date of Decision
	November 19, 2009

	Proposed Effective Date
	To be determined.

	Priority and Rank Assigned
	To be determined.

	Protocol Sections Requiring Revision
	2.2, Acronyms

4.4.7.1, ERCOT Probability-Weighted Load Forecast (new)

4.4.7.2, ERCOT Load Forecast Mean Absolute Percentage Error (new)

4.4.7.3, ERCOT Load Forecast Performance Measure (new)

6.4.2, Determination of ERCOT Control Area Requirements

	Revision Description
	This Protocol Revision Request (PRR) proposes revisions that are intended to monitor and establish performance standards for ERCOT’s Load forecasting of the ERCOT Region and ERCOT Congestion Zones.
This PRR also proposes non-substantive administrative changes, such as correcting acronym and defined term usage and section references.  These are shown below with the author “ERCOT Market Rules.”

	Reason for Revision
	As documented in the Independent Market Monitor’s (IMM’s) State of the Market Report, there is “A continued strong positive bias in ERCOT’s day-ahead load forecast ….”  This positive bias tends to “regularly commit online resources in excess of the quantity required to meet expected demand and operating reserve requirements,” and tends to lead to “the depression of real-time prices relative to a more optimal unit commitment.” 

This PRR is designed to provide information to ERCOT to facilitate more accurate Load forecasts and improve the process.  This PRR introduces a widely accepted practice in forecasting of probability weighting multiple Load forecasts and reducing the Load forecast error.  The PRR provides one methodology to probability weight the forecast; however, other equally performing methods for probability weighting may also be suitable, especially to ease ERCOT’s implementation.  By changing the ERCOT Load forecast methodology as proposed herein, it may require additional measures to be taken to allow ERCOT Operations to maintain the reliability embodied by the present Load forecasting methodology.

	Overall Market Benefit
	Use of more accurate Load forecasts should reduce “command and control” actions of Out of Merit Capacity (OOMC) deployments and should reduce use of Replacement Reserve Service (RPRS).  This change will allow for more market-based solutions (rather than command and control) to achieve the proper balance between system reliability and pricing signals for Loads and Resources.  Use of market-based tools, such as Non-Spinning Reserve Service (NSRS) or other Ancillary Services, and less use of RPRS or OOMC should result in less Uplift to Loads.  Unlike RPRS or OOMC, NSRS or other Ancillary Service obligations can be hedged by Market Participants.

	Overall Market Impact
	Overall, a positive impact is expected for both Loads and Resources.  Allowing market-driven forces to set prices and provide proper price signals.

	Consumer Impact
	Consumers should see less total costs because inefficient, non-market-based, Uplifted unit commitment costs will be reduced.

	Credit Impacts
	To be determined.

	Relevance to Nodal Market 
	Yes.  A synchronizing Nodal Protocol Revision Request (NPRR) should follow ERCOT Board approval of this PRR.

	Nodal Protocol Section(s) Requiring Revision 
	2, Definitions and Acronyms
4.2.3, Posting Forecasted ERCOT System Conditions

	Procedural History
	· On 9/24/09, PRR834 was posted.
· On 9/30/09, the motion to grant PRR834 Urgent status passed via PRS email vote.
· On 10/1/09, ERCOT comments were posted.

· On 10/22/09, PRS considered PRR834.

· On 11/19/09, PRS again considered PRR834.

	PRS Decision 
	On 10/22/09, PRS voted to table PRR834 for one month.  There was one abstention from the Independent Generator Market Segment.  All Market Segments were present for the vote.
On 11/19/09, PRS unanimously voted to table PRR834 for one month.  All Market Segments were present for the vote.

	Summary of PRS Discussion
	On 10/22/09, it was noted that the newly revised ERCOT Ancillary Service procurement methodology that is proceeding through the stakeholder process may address some of the issues that resulted in the submission of PRR834.
On 11/19/09, there was no discussion.


	Quantitative Impacts and Benefits
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	Market Cost
	
	Impact Area
	Monetary Impact

	
	1
	Net positive impact is expected for both Loads and Resources.
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	Market Benefit
	
	Impact Area
	Monetary Impact

	
	1
	Reduced “command and control” actions of OOMC deployments and reduced use of RPRS.
	

	
	2
	More market-based solutions and less Uplift to Loads.
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	Additional Qualitative Information
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	Other Comments
	1
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	Sponsor

	Name
	Henry Durrwachter; Kenan Ögelman; Adrian Pieniazek

	E-mail Address
	hdurrwachter@luminant.com
KOgelman@CPSEnergy.com
adrian.pieniazek@nrgenergy.com

	Company
	Luminant (Henry)

CPS Energy (Kenan)

NRG Texas (Adrian)

	Phone Number
	(214) 875-9285 (Henry)
(512) 542-7594 (Kenan)

(713) 795-6100 (Adrian)

	Cell Number
	(214) 437-4622 (Henry)

(512) 423-3570 (Kenan)

(512) 844-9888 (Adrian)

	Market Segment
	Luminant - Investor Owned Utility (IOU)

CPS Energy - Municipal

NRG Texas -Independent Generator


	Market Rules Staff Contact

	Name
	Jonathan Levine

	E-Mail Address
	jlevine@ercot.com

	Phone Number
	(512) 248-6464


	Comments Received

	Comment Author
	Comment Summary

	ERCOT 100109
	Stated that PRR834 should be rejected and that the main objective of Load forecasting is to ensure that adequate operating reserves and the reliability of the interconnection are maintained.  Suggested that a portion of forecast uncertainty can be addressed through the procurement of additional NSRS.


	Proposed Protocol Language Revision


2.2
Acronyms

LFPM


Load Forecast Performance Measure
4.4.7
Update of Forecasted ERCOT System Conditions

At 0600 of the Day Ahead, ERCOT shall update and publish the forecasted ERCOT System conditions, including:  total forecast system Load, and Load forecasts for each Congestion Zone.  ERCOT shall also update and provide this information periodically throughout the day, as forecasts and system conditions change.

4.4.7.1
ERCOT Probability-Weighted Load Forecast

ERCOT shall utilize a probability-weighted Load forecast for the ERCOT System Load forecast and each Congestion Zone Load forecast unless, based on ERCOT’s judgment, a different forecast is appropriate and documented.  The probability-weighted forecast shall be based on the three (3) Load forecasts produced for posting by ERCOT by 1600 of the Day Ahead weighted by a probability based on the Mean Absolute Percentage Error (MAPE) of the forecast for the previous seven (7) days as described in Section 4.4.7.2, ERCOT Load Forecast Mean Absolute Percentage Error.

The “best” forecast for any day, which is the forecast with the lowest average MAPE for the previous seven (7) days shall be assigned the highest probability.  Beginning with the first day that a particular forecast (i.e., high, medium or low) has the lowest MAPE over the prior seven (7) days, the initial probability assigned shall be 33.333%, 33,333% and 33.333%.  Beginning with the second consecutive day that a particular forecast (i.e., high, medium or low) has the lowest MAPE over the prior seven (7) days, its probability weighting will be increased from thirty-three percent (33%) to forty percent (40%) and increased in five-percent (5%) increments for each additional day thereafter that it is the “best” forecast up to a maximum of ninety-percent (90%) probability.  The probabilities assigned to the other two (2) forecasts shall be equal to one-half of the difference between one hundred percent (100%) and the probability assigned to the “best” forecast as shown in the table below: 
	
	“Best” Forecast Probability
	“Other” Forecast Probability
	“Other” Forecast Probability
	Total Probability

	1st consecutive period of “best”
	33.3%
	33.3%
	33.3%
	100%

	2nd consecutive period of “best”
	40.0%
	30.0%
	30.0%
	100%

	3rd consecutive period of “best”
	45.0%
	27.5%
	27.5%
	100%

	4th consecutive period of “best”
	50.0%
	25.0%
	25.0%
	100%

	5th consecutive period of “best”
	55.0%
	22.5%
	22.5%
	100%

	6th consecutive period of “best”
	60.0%
	20.0%
	20.0%
	100%

	7th consecutive period of “best”
	65.0%
	17.5%
	17.5%
	100%

	8th consecutive period of “best”
	70.0%
	15.0%
	15.0%
	100%

	9th consecutive period of “best”
	75.0%
	12.5%
	12.5%
	100%

	10th consecutive period of “best”
	80.0%
	10.0%
	10.0%
	100%

	11th consecutive period of “best”
	85.0%
	7.5%
	7.5%
	100%

	12th (and greater) consecutive period of “best”
	90.0%
	5.0%
	5.0%
	100%


In those cases where ERCOT uses a forecast other than the probability-weighted Load forecast as the ERCOT System forecast as of 1600 of the Day Ahead, ERCOT shall report the following information to the ERCOT Reliability Operating Subcommittee (ROS) and the Wholesale Market Subcommittee (WMS) within thirty (30) days of the date when the non-probability-weighted forecast was utilized:

(1)
An explanation of how the ERCOT-derived forecast was developed;
(2)
An explanation of why ERCOT believed it to be better than the probability-weighted forecast; and
(3)
A tabular and graphical comparison of the actual ERCOT Load and/or the actual hourly Congestion Zone Load of the day in question, the probability-weighted Load forecast for the ERCOT System Load and/or the Congestion Zone Load, and the ERCOT System Load forecast at 1600 of the Day Ahead.
4.4.7.2
ERCOT Load Forecast Mean Absolute Percentage Error

ERCOT shall calculate the MAPE for the ERCOT System and each Congestion Zone Load forecast by using the ERCOT Load forecast available as of 1600 of the Day-Ahead and comparing it to the actual hourly demand for the ERCOT System and each ERCOT Congestion Zone on a daily basis for the peak Load hour plus or minus the three (3) hours around the forecasted peak Load.  For the months of January, February, March, November, and December, ERCOT will consider both the morning and evening peaks as separate peaks, thus incorporating a total of fourteen (14) hours per day in the MAPE calculation.  ERCOT shall post the results on the MIS as soon as practicable but in no case more than seventy-two (72) hours after the end of the Operating Day.  The information posted by ERCOT shall, at a minimum, include the following:

(1)
ERCOT System Load forecast for each hour available at 1600 of the Day-Ahead for the ERCOT System and each ERCOT Congestion Zone; 

(2)
Actual ERCOT hourly Demand for the ERCOT System and each ERCOT Congestion Zone for each hour of the Operating Day; and
(3)
MAPE for the ERCOT System and each ERCOT Congestion Zone for the Operating Day.
Mathematically, MAPE for the Operating Day and for the trailing seven (7) days can be expressed by the following equations:
MAPEd =
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Where:

MAPEd = 
Mean Absolute Percentage Error for the Operating Day d
MAPEw = 
Mean Absolute Percentage Error for the trailing seven (7) days w
n = 
Number of peak Load hours in a day

p = 
Number of peak Load hours in a week

t = 
Peak Load hour of the day

d = 
Day

w = 
Week

At = 
Actual ERCOT Load in hour t
Ft = 
Forecast ERCOT Load in hour t available at 1600 of the Day-Ahead

ROS and WMS shall analyze the posted MAPE data on a monthly basis and may make recommendations to the Technical Advisory Committee (TAC) for changes in the probability-weighted Load forecast methodology. 
4.4.7.3
ERCOT Load Forecast Performance Measure

ERCOT shall compare the difference between the ERCOT forecast for ERCOT System peak Load for the Operating Hour using the Load forecast available at 1600 Day-Ahead and actual Load for each hour of the Operating Day.  

For each hour when the ERCOT forecast is more than X MW greater than the actual Load of the Operating Day, an event shall be recorded.  The ERCOT Load Forecast Performance Measure (LFPM) for a particular month shall be deemed to be adequate if the number of events recorded in a month divided by the number of hours measured in the month is less than or equal to X%.  Mathematically, this performance measure can be expressed by the following equations:

LFPMm =
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Where:
LFPMm = 
ERCOT Load Forecast Performance Measure for a month (in percent)

m = 
Month of the year

n = 
Number of hours measured in a month
Eh = 
1 if Dh > X, else Eh=0 (event)

Dh = 
Difference between ERCOT forecast and actual Load for the hour h (in MW) (Fh – Ah)
Ah = 
Actual ERCOT Load in hour h
Fh = 
Forecast ERCOT Load in hour h available at 1600 of the Day-Ahead

h = 
Hour of the actual peak Load and each of the three (3) hours immediately preceding and immediately following the actual peak Load for the day.  For the months of January, February, March, November, and December, ERCOT will consider both the morning and evening peaks as separate peaks, thus incorporating a total of fourteen (14) hours per day in the LFPM calculation. 

ERCOT shall post the LFPM for the ERCOT System Load forecast and each of the forecasts for the Congestion Zones for the month on the MIS as soon as practicable after the end of the month, but in no case later than five (5) Business Days after the end of the month.  

6.4.2
Determination of ERCOT Control Area Requirements

By the twentieth (20th) day of the current month, ERCOT will post a forecast of minimum Ancillary Services quantity requirements for the next month.

Prior to 0600 of the Day Ahead, ERCOT will use the Day Ahead Load forecast and data from the calculations pursuant to Section 4.4.7.3, ERCOT Load Forecast Performance Measure, to develop an Ancillary Services Plan that identifies the amount of Ancillary Services necessary for each hour of the next day as specified in Section 4, Scheduling.  The amount of Ancillary Services required may vary depending on ERCOT System conditions from hour to hour.

By 0600 of the Day Ahead, ERCOT will post an ERCOT System and zonal Load forecast for the next seven (7) days, by hour.  ERCOT will notify each Qualified Scheduling Entity (QSE) of its allocated share of Ancillary Services for each hour for the next day, as specified in Section 4.  ERCOT will make available to Market Participants any ERCOT area Load forecasts used in the determination of its ERCOT System and zonal forecasts.

ERCOT will determine the total required amount of each Ancillary Service using the Operating Guides and the following:

(1)
Balancing Energy Service:  ERCOT will estimate Balancing Energy needs based on the actual Load, the difference in forecasted Loads and Loads reported in bilateral schedules, deployed Regulation Service (RGS), and forecasted Congestion.

(2)
Regulation Service:  ERCOT will use its operational judgment and experience to determine the quantity of Regulation Service Up (RGSU) and Regulation Service Down (RGSD) procured.  The quantity of RGSU may differ from the quantity of RGSD in any particular hour.

(3)
Responsive Reserve Service:  The requirement for RRS is specified in the Operating Guides.  Using ERCOT-approved procedures, ERCOT may increase the quantity requirement based on its judgment of reliability conditions.

(4)
Non-Spinning Reserve Service:  ERCOT will use its operational judgment and experience to determine the quantity of Non-Spinning Reserve Service (NSRS procured.

(5)
Replacement Reserve Service:  Replacement Reserve Service (RPRS) is procured from Generation Resource units planned to be Off-line and LaaRs that are available for interruption during the period of requirement.  The QSE for a procured RPRS Resource must additionally make available to ERCOT via Balancing Energy Service bid(s) (i) for a Generation Resource, a quantity greater or equal to the High Sustainable Limit (HSL) (if unavailable, the High Operating Limit (HOL)) minus the Low Sustainable Limit (LSL) (if unavailable, the Low Operating Limit (LOL)) of the Generation Resource receiving the RPRS Dispatch Instruction in the Congestion Zone of the Generation Resource, and (ii) for a LaaR, a quantity equal to the amount of procured capacity from the LaaR in the Congestion Zone of the LaaR.  ERCOT will consider the Generation Resource capacity On-line, based on Resource Plans, in its determination of Zonal Congestion and Local Congestion requirements.  ERCOT will evaluate the need for RPRS necessary to correct for ERCOT total capacity insufficiency, Zonal Congestion, or Local Congestion.  ERCOT shall determine the amount of RPRS to provide sufficient capacity in appropriate locations to provide ERCOT System security as specified in the Operating Guides, given ERCOT-forecasted Load conditions as posted on the MIS.

(6)
Voltage Support:  ERCOT in coordination with the Transmission and/or Distribution Service Providers (TDSPs) shall conduct studies to determine the normally desired Voltage Profile for all voltage support busses in the ERCOT System and shall post all Voltage Profiles on the MIS.  ERCOT may temporarily modify its requirements based on Current System Conditions.  ERCOT shall determine the amount of Voltage Support Service (VSS) needed to provide sufficient reactive capacity in appropriate locations to provide ERCOT System security as specified in the Operating Guides.

(7)
Black Start Service:  ERCOT shall periodically determine and review the location and number of Black Start Resources required, as well as any special transmission or voice communication needs required.  ERCOT and providers of this service shall meet the requirements as specified in the Operating Guides and in NERC policy.







� 2008 State of the Market Report for the ERCOT Wholesale Electricity Markets, dated August 2009, Potomac Economics, Ltd at xxi and xxii.
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