TAC Action Report

	PRR Number
	667
	PRR Title
	RPRS Uplift Charge and Under Scheduled Charge Correction

	Timeline
	Urgent
	Action
	Rejected

	Protocol Section(s) Requiring Revision (include Section No. and Title)
	6.6.3.2.1,
Specific Procurement Process Requirements for Replacement Reserve Service in the Adjustment Period

6.9.2.1,
Settlement for RPRS

	Priority & Rank Assigned
	Priority of 2, with a ranking of 1.6.

	Revision Description
	This PRR will correct an over collection and inequitable negative uplift charge, aligning Replacement Reserve Service (RPRS) payments with RPRS procurement costs.

	Overall Market Benefit
	This PRR would reduce RPRS costs for certain Market Participants (MPs) and eliminates an incentive to game the RPRS market by MPs, potentially reducing times RPRS is required.

	Overall Market Impact
	ERCOT adjustment of settlement process.

	Consumer Impact
	None.

	Credit Impacts:  Has the Credit Workgroup reviewed the PRR?  If so, are there credit impacts? (indicate Yes or No, and if Yes, include a summary of impact)
	Yes. ERCOT credit staff and the Credit Work Group (CWG) have reviewed PRR667 and do not believe that it requires changes to credit monitoring activity or the calculation of liability.

	Procedural History
	· PRR667 was posted on 5/22/06 with a request for Urgent status.
· On 5/24/06, the request for Urgent status was denied by email vote.

· On 6/5/06, ERCOT posted comments.

· On 6/6/06, Tetco and Bridgford Foods posted comments.

· On 6/7/06, Constellation NewEnergy (Constellation) and Williams Gas Pipeline posted comments.

· On 6/7/06, ERCOT posted comments and a Preliminary Impact Analysis (PIA).

· On 6/7/06, Constellation posted comments.

· On 6/8/06, PRS waived notice, reconsidered the request for Urgent status and considered this PRR.

· On 6/22/06, Constellation posted comments.

· On 6/22/06, PRS again considered this PRR.
· On 6/29/06, ERCOT posted an Impact Analysis (IA) and Cost Benefit Analysis (CBA).

· On 7/6/06, TAC considered this PRR.

	PRS Recommendation (indicate whether all segments were present for the vote, and the segment of parties that voted no or abstained)
	On 6/8/06, the Protocol Revisions Subcommittee (PRS) voted to waive notice and reconsider the request for Urgent status.  Both motions passed unanimously. All Market Segments present for the vote.
On 6/22/06, PRS voted to recommend approval of this PRR as revised by Constellation’s comments and to reflect the mismatch calculations and elimination of the “zonal” variable.  The motion passed with four abstentions from the Municipally Owned Utility (1), Investor Owned Utility (MOU) (2), and Independent Retail Electric Provider (1) Market Segments; and 3.25 opposing votes from the Electric Cooperative (2), MOU (2), Consumer (1) and Independent Power Marketer (1) Market Segments.  All Market Segments were present for the vote.
On 6/22/06, PRS also voted to assign a priority of 2 and ranking of 1.6.  The motion passed with one abstention from the Consumer Market Segment.  All Market Segments were present for the vote.

	Summary of PRS discussion
	Constellation gave a presentation about the actual RPRS procurement costs vs. the amount the Qualified Scheduling Entities (QSEs) are charged by ERCOT.  Constellation contended that there is a significant gaming opportunity for QSEs with large ratio shares of the RPRS market.  Some participants stated that average pricing as proposed in this PRR does not work in markets, and that the charge should be based on the Market Clearing Price (MCP) or the marginal cost.  Participants also discussed who should be the proper recipient of the credits – Resources or Loads.  ERCOT observed that returning to Out-of-Merit Capacity (OOMC) may be detrimental – RPRS solves local congestion and insufficiency, and saves on cost.  Participants did not come to resolution on the policy or technical issues, or agreement over the appropriate language for PRR667.
On 6/22/06, participants discussed the applicability of Commission orders and Substantive Rules as they relate to applying economic principles to establishing charges.  Some participants noted that an average cost is not based on marginal cost.  Constellation contended that PRR667 corrects the price signal and makes ERCOT revenue neutral by having ERCOT collect the same amount as it pays out to resources; and it addresses the current gaming potential.  Participants compared the issue of revenue neutrality to Transmission Congestion Rights (TCRs) where the TCRs allow ERCOT to collect more than it paid to resolve the congestion.  Market Participants also noted a fundamental disconnect between the actual cost and the cost of capacity.  Participants agreed to incorporate AEP’s comments regarding mismatches into this PRR.

	TAC Recommendation (indicate whether all segments were present for the vote, and the segment of parties that voted no or abstained)
	On 7/6/06, the Technical Advisory Committee (TAC) voted on a motion to recommend approval of PRR667 as submitted by PRS.  The motion failed with nine opposing votes and five abstentions.  All Market Segments were present for the vote.

	Summary of TAC discussion
	The TAC had a lengthy discussion comparing the merits of PRR667 to those of PRR666, Modification of RPRS Under-Scheduled Capacity Charge Calculation.  It was agreed that these PRRs cannot be implemented jointly because the proposed calculation of the under-schedule charge in each PRR is fundamentally different.  Some participants noted that TAC needs to make the policy decision whether to base the charges on marginal cost or on an average cost; and whether RPRS should remain an auction based service.  Participants compared the distribution of the uplift to that of TCRs.  Some participants opined that the use of average cost is not based on competitive market principles and is, therefore, contrary to the spirit of P.U.C. Subst. R. 25.501, Wholesale Market Design for the Electric Reliability Council of Texas.  The PRR sponsor countered that this is not analogous to TCRs because TCRs compensate customers who have paid for transmission though a postage stamp rate; that TCRs are hedging instruments; and that RPRS is not based on marginal cost.  The PRR sponsors further argued that PRR667 not only mitigates the calculation and distribution of the uplift, but this PRR also eliminates the gaming opportunities that exist today.  ERCOT reported that it had not had the opportunity to perform a back-cast analysis or ascertain the accuracy of the equations in this PRR.  Participants agreed that the distribution factor for the allocation of under-schedule charges needs to be addressed, but that this should be done through another PRR.


	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
	Distribution of over-collected dollars is inequitable.

	
	2
	The current RPRS payment structure could allow large market participants to game the market.

	

	
	Impact Area
	Monetary Impact

	Market Cost
	1
	ERCOT adjustment of settlement process.
	Minimal

	

	
	Impact Area
	Monetary Impact

	Market Benefit
	1
	Reduced RPRS costs
	Varies by load ratio share and scheduling strategies; reduction in cost for most CRs

	

	Additional Qualitative Information


	1
	Eliminates an incentive to game the RPRS market by market participants, potentially reducing times RPRS is required.

	

	Other
	1
	PRR will not impact any sections between 6.6.3.2.1 and 6.9.2.1

	


	Original Sponsor

	Name
	Eric Goff/Vanus Priestley, Constellation Energy


	Comments Received

	Comment Author
	Comment Description

	ERCOT 060506
	Outlined implementation assumptions and posed clarifying questions.

	Tetco 060606
	Supported PRR667.

	Bridgford Foods 060606
	Supported PRR667

	Constellation 060706
	Proposed revisions to the PRR.

	Williams Gas Pipeline 060706
	Supported PRR667

	ERCOT Comments
	Outlined implementation assumptions and posed clarifying questions.

	Constellation 060706
	Proposed revisions to the PRR.

	Constellation 062206
	Proposed revisions to the PRR.


	Proposed Protocol Language Revision


6.6.3.2.1
Specific Procurement Process Requirements for Replacement Reserve Service in the Adjustment Period

ERCOT shall procure Replacement Reserve Service (RPRS) in the AP as follows:

(1)
ERCOT will evaluate Zonal Congestion, Local Congestion, and capacity insufficiency using ERCOT’s Operational Model, balanced QSE schedules, Resource Plans, and ERCOT forecast of next day Load.

(2)
ERCOT will define the level of Resources available to meet next-day reliability needs of the ERCOT System based on QSE schedule submissions, Resource Plans and ERCOT Load forecast.  ERCOT will determine incremental Resource capacity available from Generation Resources that are Off-line, or Generation Resources that are expected to be Off-line in the requested hours or Loads acting as a Resource shown as available in the Resource Plans.

(3)
RPRS procurement produces an optimum solution for the whole Operating Day.  The RPRS procurement resolves Local Congestion problems first and then resolves capacity inadequacy and Zonal Congestion problems simultaneously.  The solution of the RPRS is a result of ERCOT performing analysis of the current physical system operations for each hour to recognize potential transmission constraints that would require Resources not currently planned to be available.  The purpose and use of the RPRS procurement is to provide capacity from which energy would be available to solve the following system security violations:

(a)
ERCOT System capacity insufficiency using any RPRS bid;

(b)
Zonal Congestion using the RPRS bids by Congestion Zone in bid price Merit Order and the current physical system operations in the ERCOT System; and

(c)
Local Congestion using Resource Category Generic Cost and the current physical system operations in the ERCOT System.

(4)
ERCOT will solve security violations using a transmission security-constrained mathematical optimization application.  The application will solve as if each bid can be proportioned into individual MW bids.  The objective of the optimization is to minimize the total cost, based on Resource Category Generic Cost, capacity price, operation price, and Resource Shift Factors, as described in Section 4.4.16, ERCOT Receipt of Replacement Reserve Service Bids, as well as lead time, minimum up time, and minimum down time captured through the registration process, for the whole Operating Day while satisfying all the security constraints for each hour.

(5)
The costs associated with resolving system security violations will be identified separately into the following categories:  capacity inadequacy, Zonal Congestion, and Local Congestion.

(6)
The Market Clearing Prices on the capacity insufficiency, CSC constraint, and Operational Constraint will represent the marginal cost for the solution of each constraint and will be produced as an output of the mathematical optimization application.  The output of the application will be as follows:

(a)
The marginal cost (Shadow Price of the power balance constraint) to solve system insufficiency defines MCPC for insufficiency.

(b)
The marginal cost (Shadow Price of the CSC constraint) to solve a CSC constraint defines the Congestion price of the CSC constraint.

(c)
The bidder of RPRS shall be paid the higher of RPRS bid price (as defined in Section 6.8.1.10, Zonal or System Wide Replacement Reserve Service Capacity Payment to QSE) and MCPC of the Congestion Zone unless the bid has been selected to solve Local Congestion.  Resources taken to solve Local Congestion shall be paid in accordance with the Local Congestion Replacement Reserve formula in Section 6.8.1.11, Local Congestion Replacement Reserve Payment to QSE.

(7)
QSEs whose schedules have impacts on CSCs according to the Commercial Model (using zonal Shift Factors at the time of RPRS procurement for each Zone) shall be charged Congestion costs associated with the impact.

(8)
The costs of resolving Local Congestion are based on the amount of capacity required to solve Local Congestion.  This cost will be tracked by specific constraint to aid the determination of the potential addition to the constraint as a CSC.

 
(9)
RMR Units will be considered available to offset RPRS needs in resolving Local Congestion in the RPRS procurement process.  The selection process will set a bid price for each RMR Unit based on its contract start and operational costs.  If the optimal solution indicates an RMR Unit is a more economic option in resolving Local Congestion, the RMR Unit will be deployed and paid as an RMR deployment.

Generation Resources that are eligible for RPRS procurement that do not submit an RPRS bid will be considered in the RPRS procurement process.  The selection process will set a bid price for each non-bid Generation Resource based on its generic cost times an adjustment factor.  If the non-bid Generation Resource with an adjustment factor is a more economic option, the non-bid Generation Resource will be deployed and paid as an OOMC deployment.

(10)
In the case of tied bids for the selection of RPRS, ERCOT will select the bid that meets the requirement most closely (achieving the optimal solution).  When the price and capacity are identical from unaffiliated bidders, ERCOT may request re-bids.

(11)
For RPRS, for each hour, for each Congestion Zone, ERCOT will post the quantity of capacity procured and the MCPCs and Shadow Prices.
…

6.9.2.1
Settlement for RPRS

The Settlement for RPRS shall be as follows:

6.9.2.1.1
Replacement Reserve Under Scheduled Capacity

1) Replacement Reserve Under Scheduled Capacity charges shall be allocated to QSEs in an operating hour where ERCOT procures Replacement Reserve Service.

2) If the quantity of RPRS procured by ERCOT is less than the sum of each QSEs capacity insufficiency in an operating hour, than the charge for Replacement Reserve Underscheduled Capacity shall equal the ratio of a QSEs capacity insufficiency to the sum of each QSEs capacity insufficiency of the total charge for Replacement Reserve Service as calculated in section 6.8.1.10 for an operating hour.

3) If the quantity of RPRS procured by ERCOT is greater than or equal to the sum of the total ERCOT capacity insufficiency then the charge for Replacement Reserve Underscheduled Capacity shall equal the product of the MCPC multiplied by the amount of capacity insufficiency of each QSE.

4) In an operating hour where Zonal Congestion exists, a QSEs Replacement Reserve Under Scheduled Capacity charge shall be calculated on a zonal basis.  

5) The calculation for Replacement Reserve Under Scheduled Capacity Charge will be as follows:
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AcrossQSEs

:
The sum across QSES of

i
Operating Hour being calculated where ERCOT procures Replacement Reserve for Capacity Insufficiency.

Note:  intervals 1, 2, 3, and 4 denote the set of 15-minute Settlement Intervals in a given hour
M
Markets, in the event of multiple markets.  i.e. Day Ahead versus the Adjustment Period

q
QSE

z
Zone

AMLi1q
Adjusted Metered Load (MW) per QSE, for the first Settlement Interval of the settlement hour, summed across zones, which will include estimated and/or actual meter values and the associated Transmission Losses & Distribution Losses and UFE.

AMLi2q
Adjusted Metered Load (MW) per QSE, for the second Settlement Interval of the settlement hour, summed across zones, which will include estimated and/or actual meter values and the associated Transmission & Distribution Losses and UFE.

AMLi3q
Adjusted Metered Load (MW) per QSE, for the third Settlement Interval of the settlement hour, summed across zones, which will include estimated and/or actual meter values and the associated Transmission Losses & Distribution Losses and UFE.

AMLi4q
Adjusted Metered Load (MW) per QSE, for the fourth Settlement Interval of the settlement hour, summed across zones, which will include estimated and/or actual meter values and the associated Transmission Losses & Distribution Losses and UFE.

AMLi1zq
Adjusted Metered Load (MW) per QSE, for the first Settlement Interval of the settlement hour, per zone, which will include estimated and/or actual meter values and the associated Transmission Losses & Distribution Losses and UFE.

AMLi2zq
Adjusted Metered Load (MW) per QSE, for the second Settlement Interval of the settlement hour, per zone, which will include estimated and/or actual meter values and the associated Transmission & Distribution Losses and UFE.

AMLi3zq
Adjusted Metered Load (MW) per QSE, for the third Settlement Interval of the settlement hour, per zone, which will include estimated and/or actual meter values and the associated Transmission Losses & Distribution Losses and UFE.

AMLi4zq
Adjusted Metered Load (MW) per QSE, for the fourth Settlement Interval of the settlement hour, per zone, which will include estimated and/or actual meter values and the associated Transmission Losses & Distribution Losses and UFE.

CLi1q
Current Schedule Load (MW) of that QSE for the first Settlement Interval of the settlement hour, summed across zones, at the time of capacity procurement.

CLi2q
Current Schedule Load (MW) of that QSE, for the second Settlement Interval of the settlement hour, per zone at the time of capacity procurement.

CLi3q
Current Schedule Load (MW) of that QSE, for the third Settlement Interval of the settlement hour, summed across zones, at the time of capacity procurement.

CLi4q
Current Schedule Load (MW) of that QSE, for the fourth Settlement Interval of the settlement hour, summed across zones, at the time of capacity procurement.

CLi1zq
Current Schedule Load (MW) of that QSE for the first Settlement Interval of the settlement hour, per zone at the time of capacity procurement.

CLi2zq
Current Schedule Load (MW) of that QSE, for the second Settlement Interval of the settlement hour, per zone at the time of capacity procurement.

CLi3zq
Current Schedule Load (MW) of that QSE, for the third Settlement Interval of the settlement hour, per zone at the time of capacity procurement.

CLi4zq
Current Schedule Load (MW) of that QSE, for the fourth Settlement Interval of the settlement hour, per zone at the time of capacity procurement.
IRSiq
Imbalance ratio share, across zones.
IRSizq
Imbalance ratio share, per zone.
LPCRPiq
Service Cost ($) per operating hour for all QSEs of Procured Capacity of Replacement Reserve procured to resolve Local Congestion per single Resource.

MCPCRPMiz
Replacement Reserve Service Market Clearing Price of Capacity ($/MW) per operating hour.

MCPCRPMiz
Replacement Reserve Service Market Clearing Price of Capacity ($/MW) per operating hour per zone. 
MMQiq
Mismatched amount (MW) by hourly interval for that QSE, summed across zones.
MMQizq
Mismatched amount (MW) for each zone by hourly interval for that QSE.
MMSMiqaqb
Mismatched Schedule Quantity (MW) representing either Inter-QSE Trades, or ERCOT scheduled as a Resource for the first Settlement Interval of the settlement hour, summed across zones, per QSE.
MMSMizqaqb
Mismatched Schedule Quantity (MW) representing either Inter-QSE Trades, or ERCOT scheduled as a Resource for the first Settlement Interval of the settlement hour, per QSE. 


PCRPiq
Service Cost ($) per operating hour for all QSEs of Procured Capacity of Replacement Reserve procured to resolve Zonal Congestion and Capacity Insufficiency per single Resource.

PCRPiz
Zonal Service Cost ($) per operating hour for all QSEs of Procured Capacity of Replacement Reserve procured to resolve Zonal Congestion and Capacity Insufficiency per single Resource.

PCRPi
Service Cost ($) per operating hour for all QSEs of Procured Capacity of Replacement Reserve procured to resolve Zonal Congestion and Capacity Insufficiency per single Resource.

QSSATORPi1
QSE Supply Schedule for the buying QSE, A, for the first Settlement Interval of the settlement hour, at the time of the Replacement Reserve Market.

QSSATORPi2
QSE Supply Schedule for buying QSE, A, for the second Settlement Interval of the settlement hour, at the time of the Replacement Reserve Market.

QSSATORPi3
QSE Supply Schedule for buying QSE, A, for the third Settlement Interval of the settlement hour, at the time of the Replacement Reserve Market.

QSSATORPi4
QSE Supply Schedule for buying QSE, A, for the fourth Settlement Interval of the settlement hour, at the time of the Replacement Reserve Market.

QOSBTORPi1
QSE Obligation Schedule for the selling QSE, B, for the first Settlement Interval of the settlement hour, at the time of the Replacement Reserve Market.

QOSBTORPi2
QSE Obligation Schedule for the selling QSE, B, for the second Settlement Interval of the settlement hour, at the time of the Replacement Reserve Market.

QOSBTORPi3
QSE Obligation Schedule for the selling QSE, B, for the third Settlement Interval of the settlement hour, at the time of the Replacement Reserve Market.

QOSBTORPi4
QSE Obligation Schedule for the selling QSE, B, for the fourth Settlement Interval of the settlement hour, at the time of the Replacement Reserve Market.

USRPizq
Replacement Reserve Service Under Scheduled Charge ($) for each zone by hourly interval for that QSE
TIAi
Total Imbalance Amount, summed across zones, calculated as:
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TIAiz
Total Imbalance Amount, per zone, calculated as:

[image: image10.wmf][

]

[

]

[

]

[

]

å

ï

ï

ï

þ

ï

ï

ï

ý

ü

ï

ï

ï

î

ï

ï

ï

í

ì

+

ú

ú

ú

ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ê

ê

ê

ë

é

-

-

-

-

=

AcrossQSEs

izq

zq

Mi

zq

i

M

zq

Mi

zq

i

M

zq

Mi

zq

i

M

zq

Mi

zq

i

M

iz

MMQ

CL

AML

Max

CL

AML

Max

CL

AML

Max

CL

AML

Max

Max

TIA

)

(

,

)

(

,

)

(

,

)

(

,

0

4

4

3

3

2

2

1

1


 
















































6.9.2.1.2
Replacement Reserve Uplift Charge

(1)
Prior to direct assignment of Zonal Congestion costs, the QSE’s Obligation for Replacement Reserve procured for CSC Congestion will be recovered as part of the System Congestion Fund described in Section 7.3.3.1, System Congestion Fund. 
(2)
Any costs from Replacement Reserve Service for Capacity Insufficiency procurement quantities greater than the ERCOT total capacity insufficiency in an operating hour, costs from Replacement Reserve Service to relieve Local Congestion, payments to TCR Account Holders for Replacement Reserve Service market per operating hour, and Replacement Reserve Service CSC Impact Capacity Charge per operating hour for all QSEs, will be uplifted to QSEs on a Load Ratio Share for each operating hour.  To determine the Replacement Reserve Uplift Charge for a QSE, take the sum of ERCOT total capacity insufficiency in an operating hour, payments to TCR Account Holders for Replacement Reserve Service market, the and the total Replacement Reserve Service Impact Capacity Charge costs; and multiply this amount by the Load Ratio Share of that QSE for the given operating hour.

(3) 
The calculation for Replacement Reserve Uplift Charge will be as follows:
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Where:

TCRPAYRPi   
= 
-1 * (Σ(TCRcsci ) * SPCSCi )CSC

Where:

i:
Operating Hour

q:
QSE

z:
Applicable Zone

AMLi1q
Adjusted Metered Load (MW) per QSE, for the first Settlement Interval of the settlement hour, summed across zones, which will include estimated and/or actual meter values and the associated Transmission Losses & Distribution Losses and UFE.

AMLi2q
Adjusted Metered Load (MW) per QSE, for the second Settlement Interval of the settlement hour, summed across zones, which will include estimated and/or actual meter values and the associated Transmission & Distribution Losses and UFE.

AMLi3q
Adjusted Metered Load (MW) per QSE, for the third Settlement Interval of the settlement hour, summed across zones, which will include estimated and/or actual meter values and the associated Transmission Losses & Distribution Losses and UFE.

AMLi4q
Adjusted Metered Load (MW) per QSE, for the fourth Settlement Interval of the settlement hour, summed across zones, which will include estimated and/or actual meter values and the associated Transmission Losses & Distribution Losses and UFE.

CLi1q
Current Schedule Load (MW) of that QSE for the first Settlement Interval of the settlement hour, summed across zones, at the time of capacity procurement.

CLi2q
Current Schedule Load (MW) of that QSE, for the second Settlement Interval of the settlement hour, per zone at the time of capacity procurement.

CLi3q
Current Schedule Load (MW) of that QSE, for the third Settlement Interval of the settlement hour, summed across zones, at the time of capacity procurement.

CLi4q
Current Schedule Load (MW) of that QSE, for the fourth Settlement Interval of the settlement hour, summed across zones, at the time of capacity procurement.

CSCRPiQSE: 
Replacement Reserve Service CSC Impact Capacity Charge ($) per operating hour for all QSEs

LPCRPiq
Service Cost ($) per operating hour for all QSEs of Procured Capacity of Replacement Reserve procured to resolve Local Congestion per single Resource.

LRSqi
Load Ratio Share (Factor) (Adjusted Metered Load / Total System Load) per operating hour of that QSE

MCPCRPMiz
Replacement Reserve Service Market Clearing Price of Capacity ($/MW) per operating hour per zone.

MMSMi1qaqb
Mismatched Schedule Quantity (MW) representing either Inter-QSE Trades, or ERCOT scheduled as a Resource for the first Settlement Interval of the settlement hour, summed across zones, per QSE, calculated as:
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MMSMi2qaqb
Mismatched Schedule Quantity (MW) representing either Inter-QSE Trades, or ERCOT scheduled as a Resource for the second Settlement Interval of the settlement hour, summed across zones, per QSE, calculated as:
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MMSMi3qaqb
Mismatched Schedule Quantity (MW) representing either Inter-QSE Trades, or ERCOT scheduled as a Resource for the third Settlement Interval of the settlement hour, summed across zones, per QSE, calculated as:
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MMSMi4qaqb
Mismatched Schedule Quantity (MW) representing either Inter-QSE Trades, or ERCOT scheduled as a Resource for the fourth Settlement Interval of the settlement hour, summed across zones, per QSE, calculated as:
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MMQiq
Mismatched amount (MW) by hourly interval for that QSE, summed across zones, calculated as:
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PCRPiq
Service Cost ($) per operating hour for all QSEs of Procured Capacity of Replacement Reserve procured to resolve Zonal Congestion and Capacity Insufficiency per single Resource.

QSSATORPi1
QSE Supply Schedule for the buying QSE, A, for the first Settlement Interval of the settlement hour, at the time of the Replacement Reserve Market.

QSSATORPi2
QSE Supply Schedule for buying QSE, A, for the second Settlement Interval of the settlement hour, at the time of the Replacement Reserve Market.

QSSATORPi3
QSE Supply Schedule for buying QSE, A, for the third Settlement Interval of the settlement hour, at the time of the Replacement Reserve Market.

QSSATORPi4
QSE Supply Schedule for buying QSE, A, for the fourth Settlement Interval of the settlement hour, at the time of the Replacement Reserve Market.

QOSBTORPi1
QSE Obligation Schedule for the selling QSE, B, for the first Settlement Interval of the settlement hour, at the time of the Replacement Reserve Market.

QOSBTORPi2
QSE Obligation Schedule for the selling QSE, B, for the second Settlement Interval of the settlement hour, at the time of the Replacement Reserve Market.

QOSBTORPi3
QSE Obligation Schedule for the selling QSE, B, for the third Settlement Interval of the settlement hour, at the time of the Replacement Reserve Market.

QOSBTORPi4
QSE Obligation Schedule for the selling QSE, B, for the fourth Settlement Interval of the settlement hour, at the time of the Replacement Reserve Market.

SPCSCi 
Shadow Price of RPRS per CSC per operating hour.

TCRPAYRPi
Payment to TCR Account Holders for RPRS market per operating hour.

TCRcsci
Total number of TCRs per CSC per operating hour.


[image: image24.wmf][

]

[

]

[

]

[

]

å

ï

ï

ï

þ

ï

ï

ï

ý

ü

ï

ï

ï

î

ï

ï

ï

í

ì

+

ú

ú

ú

ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ê

ê

ê

ë

é

-

-

-

-

=

iq

q

Mi

q

i

M

q

Mi

q

i

M

q

Mi

q

i

M

q

Mi

q

i

M

i

MMQ

CL

AML

Max

CL

AML

Max

CL

AML

Max

CL

AML

Max

Max

TIA

)

(

,

)

(

,

)

(

,

)

(

,

0

4

4

3

3

2

2

1

1


In an operating hour where ERCOT procures for Replacement Reserve for Capacity Insufficiency and Zonal Congestion exists, and:


(1)	� EMBED Equation.3  ���


		Then:





� EMBED Equation.3  ���





		Else:





� EMBED Equation.3  ���





� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���
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