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	PRR Number
	403PRR
	PRR Title
	Clarification and more information for PRR 350 (Revise Base Schedule Smoothing Algorithm)

	Recommended Action 
	Approve

	Proposed Effective Date
	Upon system implementation.

	Priority & Rank Assigned
	

	Summary of Impact Analysis
	Impacts the ERCOT computer systems.

	Benefit
	Clarifies and describes in detail the changes to the URC equation as a result of the implementation of PRR 350.  Specifically describes how to treat DC Tie Schedules when calculating the schedule to be used in the URC calculation.

	PRR Background
	PRR 350 did not describe in detail the changes to the URC equation.  Specifically this PRR describes how to treat DC Tie Schedules when calculating the schedule to be used in the URC calculation.  The purpose of this PRR is to clarify what was implemented with PRR 350.  This PRR is not intended to change what was implemented.

	Protocol Revision Subcommittee Recommendation 
	PRS recommends approval of PRR403 as submitted.

	Technical Advisory Committee Recommendation


	TAC recommends approval as recommended by PRS.


	Recommended Language


6.8.1.15
Payments for Balancing Energy Provided from Uninstructed Deviation

Resources will be paid the full Market Clearing Price for Energy for up to the amount of all ERCOT instructed schedule deviations on an ERCOT-wide basis.

Resources will be paid a fraction of the market-clearing price for Uninstructed Deviations on an ERCOT-wide basis.  An Uninstructed Deviation has occurred whenever the total metered Resources of a QSE for a settlement interval are different from the total of the scheduled Resources plus any Resource deployments instructed by ERCOT.  An Uninstructed Deviation for a QSE will be equal to the energy that results during a Settlement Interval from the integrated schedule plus Dispatch Instructions minus the sum of the net metered value for the Generation Resources plus Load Resource response to Dispatch Instructions as described in Section 6.10.4, Ancillary Service Deployment Performance Measures.

6.8.1.15.1
Uninstructed Resource Charge Process
Once ERCOT has determined the Congestion Zones in which the Uninstructed Deviations of the QSE have occurred, an uninstructed pricing differential will be applied to a QSE representing Resources whenever one of the following two conditions exist:

(1) The QSE representing Resources has total metered Resources for any Settlement Interval that are greater than the larger of 101.5% of the QSE’s total of schedules plus instructions or five (5) MWh over the total of schedules plus instructions when the integrated amount of ERCOT-wide regulation is less than –25 MWhs in the interval. Upon one-day notice, ERCOT can reduce the percentage and MWh tolerance to 101% and 3 MWh, respectively, if significant price chasing exists.

(2) The QSE representing Resources has total metered Resources for any Settlement Interval that are less than the lesser of 98.5% of the total schedule plus instructions or five (5) MWh under the total of schedules plus instructions when the integrated amount of ERCOT-wide regulation is greater than + 25 MWhs in the interval. Upon one day notice, ERCOT can increase the percentage and MWh tolerance to 99% and 3 MWh, respectively, if significant price chasing exists.

(3) A QSE that schedules uncontrollable renewable resources will not be subject to Uninstructed Deviation Pricing for the uncontrollable renewable resources to the extent that the total metered uncontrollable renewable resources does not exceed 150% or is not less than 50% of the uncontrollable renewable resource’s schedule in any schedule interval.

If any condition above exists, then an Uninstructed Deviation pricing differential will be applied as follows:

(a) QSEs would be paid (or pay) for Instructed and Uninstructed Deviations at the zonal MCPE under Resource Imbalance Charge.

(b) An Uninstructed Deviation Charge Back would be calculated at a factor of the MCPE.  The Uninstructed Deviation Charge Back would be applied to each Congestion Zone that a QSE has a deviation from schedule.  

When the two conditions described above are met, an Uninstructed Factor would be instituted to reduce the payment to the QSE. The Uninstructed Factor will be adjusted in relation to the amount of Regulation Reserve Service that was required during that interval on a sliding scale.

Once a regulation is determined to be over or under the defined bandwidth, a QSE would be subject to the uninstructed charge for over-generation when the MCPE is positive, and for under-generation when the MCPE price is negative.

6.8.1.15.2
Determining the Uninstructed Factor

The Uninstructed Factor is a factor used to reduce the total payments made to a Resource for Uninstructed Deviations. The Uninstructed Factor could change by interval, depending on the following three conditions: 

(1) The ERCOT approved MWh range of tolerance for regulation deployment in a Settlement Interval;

(2) The system wide integral amount above the tolerance level for Regulation Reserve Services (variable by interval);

(3) The upper limit of the amount (MWh) in which the Regulation Reserve Services can be deployed before the factor maximizes.  The upper limit will be set at 125 MWh.

From a programmatic perspective, the Uninstructed Factor would be determined in the following manner:

WITHIN TOLERANCE: when regulation is deployed within the pre-defined tolerance level, the Resource receives one hundred percent (100%) of its balancing energy payment;
IF  Eregup < tolerance AND Eregdown < tolerance THEN



UFi
= 0

CASE OVERGENERATION: when regulation down is deployed beyond the pre-defined tolerance level, a QSE will be charged back for generation over their aggregated schedules and instructions; 

ELSE IF Eregdown > tolerance THEN



UFi
= min(1.0, 
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CASE UNDERGENERATION: when regulation up is deployed beyond the tolerance level and any MCPEz is negative a QSE will be charged back for generation under their aggregated schedules and instructions as above.  

ELSE Eregup > tolerance



UFi
= min(1.0, 
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Graphically, if the tolerance were +/- 25MWhs of regulation, the Uninstructed Factor would look like this:
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6.8.1.15.3
Uninstructed Charge Methodology and Equation

Once the Uninstructed Factor is determined on a system-wide basis for the interval, it is possible to determine the ‘price’ to apply to QSE uninstructions.  The Uninstructed Resource Charge would be determined by QSE for each zone in which they had actual metered Resources. 

The first step is to determine the QSE’s Total Uninstructed Deviation.  Each QSE’s Total Uninstructed Deviation is calculated by adding the QSE Resource Schedule and all zonal and ERCOT wide instructions, and subtracting from the Metered Resource Value.  A dead band will be set according to each QSE’s schedule plus instructions.  If the QSE’s Metered Resource Value is within this dead band percentage of  +/- 1.5% but not less than +/-5 MWh of the Schedule plus instructions for a settlement interval, then the QSE will not be susceptible to the Uninstructed Resource Charge.  

[PIP112: Although the formula did not change, the “BUL” language incorporates Load Resources into one of the variables (MR). The current design does not have that capability. Once reworked, the following words in this comment box could be added to the protocols.]

The QSE’s Metered Resource Value will include both Generation and Load Resources. The amount of energy provided by a Load Resource will be obtained from the information submitted on the Resource Plan and the settlement meter of the Load Resource.  Energy from a Load Resource is calculated for each Load Resource that is indicated available on the Resource Plan according to the following formula:

Energy from Load Resource = MAX (0, MIN ((the integral of the upper operating limit –Load settlement meter), (integral of the upper operating limit - integral of the lower operating limit))) 

At the request of the QSE as specified by Section 6.10.6, ERCOT will disregard energy from a Load Resource for the four consecutive settlement intervals following the time of the request by the QSE as it relates to the following formula.
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Where: 

TUDiq
Total ERCOT wide uninstructed deviation for that QSE per interval

MRizq
Metered Resource Value for that QSE per interval per zone

SRURCizq
The Resource Schedule (with out any DC tie import schedules) smoothed for a 10-minute ramp per interval per zone of that QSE, plus the dynamic schedule per interval per zone of that QSE, plus the DC tie import schedules per interval per zone of that QSE.
INSizq
Zonal Balancing Energy instructions given to that QSE per zone per interval

INSewiq
ERCOT-wide Instructions for that QSE per interval

DSBULizq
Zero until Balancing Up Load (BUL) is supported

[PIP112: DSBUL will not be factored into the formula until system is reworked to support BUL. Once supported, the definition of variable should be modified above with the following:]

DSBULizq
Zero if not using a Dynamic Schedule or the Integrated signal for the interval sent by Dynamically Scheduling QSEs to ERCOT that is an estimate in real-time representing the real power interrupted in response to the deployment of Balancing Up Load (BUL)

If the QSE’s Total Uninstructed Deviation is zero, then the zonal uninstructed deviation for every zone is zero.

    ZUDizq = 0

If the QSE’s Total Uninstructed Deviation is positive, then the total Uninstructed Deviation will be allocated to those zones in which the value of adding the QSE’s Resource Schedule in that zone and zonal instructions in that zone, and subtracting from the Metered Resource Value in that zone is positive.
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If the QSE’s Total Uninstructed Deviation is negative, then the total Uninstructed Deviation will be allocated to those zones in which the value of adding the QSE’s Resource Schedule in that zone and zonal instructions in that zone, and subtracting from the Metered Resource Value in that zone is negative.
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Where:

TUDiq
Total ERCOT wide uninstructed deviation for that QSE per interval

ZUDiq
Zonal uninstructed deviation for that QSE per interval for that zone

MRizq
Metered Resource Value for that QSE per interval per zone

SRURCizq
The Resource Schedule (without any DC tie import schedules) smoothed for a 10-minute ramp per interval per zone of that QSE, plus the dynamic schedule per interval per zone of that QSE, plus the DC tie import schedules per interval per zone of that QSE.
INSizq
Zonal Balancing Energy instructions given to that QSE per zone per interval
SRURCizq  =  SRSURCizq + (SRAizq or SRDizq) + DC tie import schedulesizq
SRSURCizq
The scheduled resource static (without any DC tie import schedules) smoothed for a 10 minute ramp, per interval per zone of the that QSE,

(SRAizq or SRDizq)
The scheduled resource (actual or dynamic, which ever is selected based on the dynamic scheduling logic) per interval per zone of that QSE

DCtie import schedulesizq
The DC tie imports scheduled per interval per zone of that QSE

SRSURCizq = SRSNDCCURRizq + ((SRSNDCPREVizq - SRSNDCCURRizq) / 12 )+((SRSNDCNEXTizq - SRSNDCCURRizq) / 12)
Where:

SRSURCizq
The scheduled resource static (without any DC tie import schedules) smoothed for a 10 minute ramp, per interval per zone of that QSE.
SRSNDCCURRizq
The scheduled resource static minus any DC tie import schedules, for the current interval, per interval per zone per QSE.

SRSNDCPREVizq
The scheduled resource static minus any DC tie import schedules for the previous interval, per interval per zone perQSE.
SRSNDCNEXTizq
The scheduled resource static minus any DC tie import schedules for the next interval, per interval per zone perQSE.
The second step is to compare the market-clearing price of an interval to a benchmark in each zone and calculate the Uninstructed Resource Charge for each QSE in each zone.  If the MCPE for the zone is negative, a QSE would be subject to the Uninstructed Resource Charge for under-generation.  If the MCPE is positive, then a QSE is subject to the Uninstructed Resource Charge for over-generation.

The Uninstructed Resource Charge for that zone will be the product of the zonal uninstructed quantity, the MCPE for that interval for that zone, and the previously determined Uninstructed Factor for that interval.

This activity would be performed for every Congestion Zone for each QSE. 

CASE: PRICE CHASING

IF MCPEiz ( 0 and QSE outside deadband, then:


[image: image4.wmf][

]

(

)

(

)

i

iz

izq

izq

UF

MCPE

ZUD

Max

URC

´

=

*

,

0


CASE: COST OPTIMIZING
 

ELSE MCPEiz < 0 and QSE outside deadband Then:
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Where:

URCiz
Uninstructed Resource Charge for that QSE per zone per interval 

ZUDiq
Zonal uninstructed deviation for that QSE per zone per interval 

MCPEiz
Market Clearing Price for Energy in that zone of that interval

UFi
Uninstructed Factor determined in accordance to deployed regulation

	PRR Evaluation

	Non-ERCOT Market Comparison
	No Comparison conducted.

	
	

	

	Comments Author
	Comments Summary

	
	None submitted.
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	Kenneth Ragsdale

	E-mail Address
	kragsdale@ercot.com

	Company
	ERCOT

	Company Address
	2705 West Lake Drive, Taylor, TX 76574

	Phone Number
	512/248-3917

	Fax Number
	


� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���








� In this case, only QSE’s that over generate would be subject to the uninstructed charge when the price is greater than the benchmarked costs.
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