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	PRR Number
	616
	PRR Title
	Interim Solution for the Direct Assignment of Replacement Costs for System-wide Capacity Insufficiency

	Protocol Section(s) Requiring Revision (include Section No. and Title)
	6.1.6
Replacement Reserve Service

6.1.10
Out of Merit Capacity Service

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

6.9.2.1.1
Replacement Reserve Under Scheduled Capacity

	Revision Description
	Provides for an interim solution for the procurement and cost assignment for Replacement Reserve Service (RPRS) for the purpose of system insufficiency as already required by the Protocols until such time as EMMS 4.0 is implemented.

	Overall Market Benefit
	Conforms ERCOT operations and settlement to existing Protocols requirements (i.e., not a change).

	Overall Market Impact
	None

	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 CWG have reviewed PRR616 and do not believe that it requires changes to credit monitoring activity or the calculation of liability.

	Procedural History
	· On 7/13/05, PRR616 was posted.
· On 7/15/05, PRS approved urgent status.

· On 7/20/05, ERCOT posted comments and an Impact Analysis.

· On 7/21/05, PRS considered this PRR.

· On 9/29/05, the submitter withdrew this PRR from consideration.



	PRS Recommendation (indicate whether all segments were present for the vote, and the segment of parties that voted no or abstained)
	On 7/21/05, PRS voted unanimously to defer action on PRR616 until its August meeting and requested that ERCOT Staff submit specific Protocol language that would implement the concept described in its comments dated 7/20/05.  All market segments were present for the vote.

	Summary of PRS discussion
	On 7/21/05, PRS discussed the infeasibility of the proposed simplified RPRS market.  ERCOT comments contain an alternate proposal that would not create a simplified market but would directly assign RPRS costs, using an intensive manual workaround.  Specific Protocol language was not crafted but could be provided for the August PRS meeting.
On 9/29/05, due to the plan to implement a RPRS market as prescribed in PRS' recommendation for PRR613 (Replacement Reserve Under Scheduled Capacity Delineation), the submitter withdrew PRR 616 from consideration.


	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
	Unknown
	Unknown
	Conforms ERCOT operations and settlement to Protocols requirements

	MARKET SEGMENT                      
	
	
	

	Consumer
	None
	None
	Conforms ERCOT operations and settlement to existing Protocols requirements (i.e., not a change)

	LSE:
General, Including NOIE
	None
	None
	Conforms ERCOT operations and settlement to existing Protocols requirements (i.e., not a change)

	LSE:
CR & REP
	None
	None
	Conforms ERCOT operations and settlement to existing Protocols requirements (i.e., not a change)

	QSE
	None
	None
	Conforms ERCOT operations and settlement to existing Protocols requirements (i.e., not a change)

	Resource
	None
	None
	Conforms ERCOT operations and settlement to existing Protocols requirements (i.e., not a change)

	TDSP
	None
	None
	Conforms ERCOT operations and settlement to existing Protocols requirements (i.e., not a change)


	Original Sponsor

	Name
	Dan Jones

	Company
	CPS Energy

	Segment
	Municipal


	Comments Received

	Comment Author
	Comment Description

	ERCOT 072005
	States implementation as submitted is not possible; proposes alternate solution.


	Proposed Protocol Language Revision


6.1.6
Replacement Reserve Service

As provided by ERCOT to the QSEs: The instruction, by ERCOT, for the deployment of Loads or non-synchronized Generation Resources in order to make available additional Balancing Energy Service to resolve capacity insufficiency.

As provided by a QSE to ERCOT: A Resource capable of providing additional Balancing Energy Service to ERCOT when deployed.

	[PRR413, PRR491 & PRR594:  Replace Section 6.1.6 with the following upon system implementation.  ]

As provided by ERCOT to the QSEs: The instruction, by ERCOT, for the deployment of Loads or non-synchronized Generation Resources in order to make available additional Balancing Energy Service.

As provided by a QSE to ERCOT: A Resource capable of providing additional Balancing Energy Service to ERCOT when deployed.


6.1.10
Out of Merit Capacity Service

As provided by ERCOT to QSEs:  The provision by ERCOT of Out of Merit Order (OOM) Replacement Reserve Service from Generation Resources, that would otherwise not be selected to operate because of their place (or absence) in the Merit Order of Resources’ bids for Ancillary Services.  OOMC is used by ERCOT to provide for the availability of sufficient capacity so that Balancing Energy bids are available to solve Zonal or Local Congestion, or other reliability needs. Loads Acting as Resources will not be available to ERCOT to provide OOMC Service. 

	[PRR413, PRR491 & PRR594:  Replace Section 6.1.10 with the following upon system implementation.  ]

As provided by ERCOT to QSEs:  The provision by ERCOT of Out of Merit Order (OOM) Replacement Reserve Service from Generation Resources, that would otherwise not be selected to operate because of their place (or absence) in the Merit Order of Resources’ bids for Ancillary Services.  OOMC is used by ERCOT to provide for the availability of sufficient capacity so that Balancing Energy bids are available to capacity insufficiency, Congestion, or other reliability needs, when a Market Solution does not exist.  Loads Acting as Resources will not be available to ERCOT to provide OOMC Service. 




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 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,ERCOT Load forecast, and operating reserve requirements.  Based upon operational experience, ERCOT will, at its sole discretion, adjust the Resource Plan capacity for capacity that is not expected to be scheduled or available in the BES market (e.g., uncontrollable renewable capacity).  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)
After determining the period of time the RPRS will be needed, ERCOT shall form the RPRS bid from each Resource.  ERCOT will divide the capacity price component of the QSEs bid by the number of hours the Resource is needed and add the result to the QSEs hourly price of capacity.  This forms the Resource bid price that will be used in all determinations of bid award for RPRS.

 



(4)
ERCOT will solve for system capacity insufficiency 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 cost of the bid-weighted Resource capacity while satisfying the capacity sufficiency constraint.

(5)
In the event there is an insufficient amount of RPRS bids submitted to resolve capacity insufficiency, ERCOT will use the RCGSC for each Resource to replace the RPRS bid for Resources that have bid and will use the RCGSC for each Generation Resource that has not submitted a bid but is shown as offline and available in the Resource Plan.  The most recent available FIP will be used for the purpose of determining the RCGSC for each Generation Resource..

 
(6)
The Market Clearing Prices on the capacity insufficiency  constraint will represent the marginal cost for the solution and will be produced as an output of the mathematical optimization application.  The output of the application will be the marginal cost (Shadow Price of the power balance constraint) to solve system insufficiency, defined as the MCPC for insufficiency.

 

(7)
The bidder selected to provide RPRS is paid the MCPC.  Bidders selected to provide RPRS will be notified via Verbal Dispatch Instruction. 
(8)
QSEs that are determined to have under-scheduled capacity will be charged for RPRS costs pursuant to Protocols Section 6.9.2.1.1, Replacement Reserve Under Scheduled Capacity.

(9)
If all of the cost of RPRS is not allocated by the above method then the allocation will be uplifted to all QSEs based on the Load Ratio Share for the relevant period.  If ERCOT collects more RPRS costs in this manner than are necessary, the excess funds collected by ERCOT will be credited to all QSEs based on the Load Ratio Share for the relevant period.

(10)
The RMR Units will be considered as unavailable in RPRS procurement.

(11)
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.

(12)
For RPRS, for each hour, ERCOT will post the quantity of capacity procured and the MCPCs.

(13)
On award of RPRS capacity, the energy bid curves provided by the QSE selected to provide RPRS will be added to the Balancing Energy Up Service bids stack for the period of time the RPRS is awarded.  QSEs may supply multiple price-quantity pair bids for incremental energy to ERCOT for each Resource.

	[PRR413, PRR491 & PRR594:  Replace Section 6.6.3.2.1 paragraphs (1)-(13) with the following upon system implementation.  ]

(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 Resources 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)
If all of the cost of RPRS is not allocated by one of the above methods, then the allocation will be uplifted to all QSEs based on the Load Ratio Share for the relevant period.  If ERCOT collects more RPRS costs in this manner than are necessary, the excess funds collected by ERCOT will be credited to all QSEs based on the Load Ratio Share for the relevant period.

(10)
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.

(11)
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.

(12)
For RPRS, for each hour, for each Congestion Zone, ERCOT will post the quantity of capacity procured and the MCPCs and Shadow Prices.

(13)
On award of RPRS capacity, the energy bid point provided by the QSE selected to provide RPRS will be added to the Balancing Energy Up Service Bid Stack for the period of time the RPRS is awarded.


6.9.2.1.1
Replacement Reserve Under Scheduled Capacity

(1)
The product of the MCPC multiplied by the amount of capacity insufficiency of each QSE.  The insufficiency for the Operating Hour shall be the sum of:

(a)
The greatest of zero (0) or each difference between the Adjusted Meter Load and the amount of Load scheduled in each Settlement Interval for the Operating Hour at 1300 in the Day Ahead or thirty (30) minutes after ERCOT provides Notice of procurement of RPRS in the Adjustment Period; and

(b)
The greater of zero or the amount of capacity scheduled for the Operating Hour by ERCOT as a result of a mismatch in the QSE’s Schedule as defined in Section 4.7.2, Schedule Validation Process, if any.

(2)
The calculation for Replacement Reserve Service Obligation for underscheduled capacity will be as follows:

USRPizq 
= 
MCPCRPiz * [Max(0,(AMLi1zq – CLi1zq),(AMLi2zq – CLi2zq),(AMLi3zq– CLi3zq),(AMLi4zq– CLi4zq)) + Max(0,(MMSi1zq, MMSi2zq, MMSi3zq, MMSi4zq))]

Where:

i
Interval being calculated.

Note:  intervals 1, 2, 3, and 4 denote a set of intervals in a given hour

z
Zone

USRPiqz
Replacement Reserve Service Under Scheduled Charge ($) for each zone by interval for that QSE

MCPCRPiz
Replacement Reserve Service Market Clearing Price of Capacity ($/MW) per interval per zone.

AMLi1zq
Adjusted Metered Load (MW) per QSE, f, or 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.

CLi1zq
Current Schedule Load (MW) of that QSE minus any Resource Schedule from ERCOT and minus any DC Tie Resource Schedule in excess of the schedule with the interconnected non-ERCOT Control Area 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 minus any Resource Schedule from ERCOT and minus any DC Tie Resource Schedule in excess of the schedule with the interconnected non-ERCOT Control Area, 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 minus any Resource Schedule from ERCOT and minus any DC Tie Resource Schedule in excess of the schedule with the interconnected non-ERCOT Control Area, 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 minus any Resource Schedule from ERCOT and minus any DC Tie Resource Schedule in excess of the schedule with the interconnected non-ERCOT Control Area, for the fourth Settlement Interval of the Settlement hour, per zone at the time of capacity procurement.

MMSi1zq
Mismatched Schedule Quantity (MW) representing Inter-QSE Trades for the first Settlement Interval of the Settlement hour per zone per QSE.

MMSi2zq
Mismatched Schedule Quantity (MW) representing Inter-QSE Trades for the second Settlement Interval of the Settlement hour per zone per QSE.

MMSi3zq
Mismatched Schedule Quantity (MW) representing Inter-QSE Trades for the third Settlement Interval of the Settlement hour per zone per QSE.

MMSi4zq
Mismatched Schedule Quantity (MW) representing Inter-QSE Trades for the fourth Settlement Interval of the Settlement hour per zone per QSE.
(3)
In the event that multiple RPRS markets are opened for the same Settlement hour in an Operating Day, each QSE’s Current Schedule Load minus any Resource Schedule from ERCOT and minus any DC Tie Resource Schedules in excess of the schedule with the interconnected non-ERCOT Control Area at the time of the capacity procurement shall be adjusted to account for the amount of RPRS capacity allocated to the QSE in all prior RPRS markets for each Settlement Interval of the Settlement hour.
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