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	NPRR Title
	QSE Capacity Short Calculations Based on an 80% Probability of Exceedance (P80)
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	May 12, 2016

	Action
	Recommended Approval

	Timeline 
	Normal

	Proposed Effective Date
	Upon system implementation

	Priority and Rank Assigned
	Priority – 2016; Rank – 1365

	Nodal Protocol Sections Requiring Revision 
	5.7.4, RUC Make-Whole Charges

5.7.4.1.1, Capacity Shortfall Ratio Share

	Related Documents Requiring Revision/ Related Revision Requests
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	Revision Description
	This Nodal Protocol Revision Request (NPRR) proposes to base Reliability Unit Commitment (RUC) capacity short calculations on the Wind-powered Generation Resource Production Potential (WGRPP) for a Wind-powered Generation Resource (WGR) and the PhotoVoltaic Generation Resource Production Potential (PVGRPP) for a PhotoVoltaic Generation Resource (PVGR)–i.e., an 80% probability of exceedance (P80).  Under the current Protocols, RUC capacity short calculations are based on the Short-Term Wind Power Forecast (STWPF) and the Short-Term PhotoVoltaic Power Forecast (STPPF)—i.e., a 50% probability of exceedance (P50)—pursuant to language introduced by NPRR210, Wind Forecasting Change to P50, Synchronization with PRR841, and NPRR615, PVGR Forecasting.  Although NPRR210 directs ERCOT to utilize the WGRPP (P80) in RUC capacity short calculations, there was a missed impact given that the P80 forecast is currently not available in the Market Management System (MMS) but instead resides in the Energy Management System (EMS).  Only the STWPF and STPPF, which are used as inputs into the Day-Ahead RUC (DRUC) and Hourly RUC (HRUC), are available in MMS.  

	Reason for Revision
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  Addresses current operational issues.
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  Meets Strategic goals (tied to the ERCOT Strategic Plan or directed by the ERCOT Board).
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  Market efficiencies or enhancements
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  Regulatory requirements
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  Other:  NPRRs 210 and 615 require ERCOT to use the P80 forecast for calculating a Qualified Scheduling Entity’s (QSE’s) capacity short.  However, this data is currently not available in MMS, but only in EMS, and as a consequence, there is an additional impact to automate this process that was not identified in connection with NPPRs 210 or 615.

	Business Case
	This NPRR addresses a missed impact from previous NPRRs, and also satisfies a request from Wholesale Market Subcommittee (WMS) members for ERCOT to file this NPRR.

	Credit Work Group Review
	ERCOT Credit Staff and the Credit Work Group (Credit WG) have reviewed NPRR764 and do not believe that it requires changes to credit monitoring activity or the calculation of liability.

	PRS Decision
	On 4/14/16, PRS voted to recommend approval of NPRR764 as revised by PRS.  There was one abstention from the Municipal Market Segment.  All Market Segments were present for the vote.

On 5/12/16, PRS voted to endorse and forward to TAC the 4/14/16 PRS Report as revised by PRS and the Impact Analysis for NPRR764 with a recommended priority of 2016 and rank of 1365.  There was one abstention from the Municipal Market Segment.  All Market Segments were present for the vote.

	Summary of PRS Discussion
	On 4/14/16, participants corrected a formula subscript in paragraph (10) of Section 5.7.4.1.1.
On 5/12/16, participants corrected a capitalization error in paragraph (1) of Section 5.7.4.1.1.  
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	Proposed Protocol Language Revision


5.7.4
RUC Make-Whole Charges 

(1)
All QSEs that were capacity-short in each RUC will be charged for that shortage, as described in Section 5.7.4.1, RUC Capacity-Short Charge.  If the revenues from the charges under Section 5.7.4.1 are not enough to cover all RUC Make-Whole Payments for a Settlement Interval, then the difference will be uplifted to all QSEs on a Load Ratio Share (LRS) basis, as described in Section 5.7.4.2, RUC Make-Whole Uplift Charge.

	



(2)
On a monthly basis, within ten days after the Initial Settlement of the last day of the month has been completed, ERCOT shall post on the Market Information System (MIS) Secure Area the total RUC Make-Whole Charges and RUC Clawback Payment Amounts, by Settlement Interval, by QSE capacity-shortfall and by amount uplifted. 

5.7.4.1.1
Capacity Shortfall Ratio Share

(1)
In calculating the amount short for each QSE, the Wind-powered Generation Resource Production Potential (WGRPP), as described in Section 4.2.2, Wind-Powered Generation Resource Production Potential, for a Wind-powered Generation Resource (WGR), or the PhotoVoltaic Generation Resource Production Potential (PVGRPP), as described in Section 4.2.3, PhotoVoltaic Generation Resource Production Potential, for a PhotoVoltaic Generation Resource (PVGR), at the time of RUC execution, shall be considered the available capacity of the WGR or PVGR when determining responsibility for the corresponding RUC charges, regardless of the Real-Time output of the WGR or PVGR.  Therefore, the HASLSNAP variable used below shall be equal to the WGRPP and PVGRPP described above.  

(2)
In calculating the amount short for each QSE, the QSE must be given a capacity credit for non-IRRs that were given notice of decommitment within the two hours before the Operating Hour as a result of the RUC process by setting the HASLSNAP and HASLADJ variables used below equal to the HASLSNAP value for the Resource immediately before the decommitment instruction was given.  

(3)
In calculating the short amount for each QSE, if the High Ancillary Service Limit (HASL) for a Resource was credited to the QSE during the RUC snapshot but the Resource experiences a Forced Outage within two hours before the start of the Settlement Interval, then the HASL for that Resource is also credited to the QSE in the HASLADJ.

(4)
In calculating the short amount for each QSE, if the DCIMPSNAP was credited to the QSE during the RUC snapshot but the entire Direct Current Tie (DC Tie) experiences a Forced Outage within two hours before the start of the Settlement Interval, then the DCIMPSNAP is also credited to the QSE in the DCIMPADJ.

(5)
For Combined Cycle Generation Resources, if more than one Combined Cycle Generation Resource is shown On-Line in its COP for the same Settlement hour, then the provisions of paragraph (6)(a) of Section 3.9.1, Current Operating Plan (COP) Criteria, apply in the determination of the On-Line Combined Cycle Generation Resource for that Settlement hour.

(6)
The capacity shortfall ratio share of a specific QSE for a particular RUC process is calculated, for a 15-minute Settlement Interval, as follows:

RUCSFRSruc,i,q
=
RUCSFruc,i,q / RUCSFTOTruc,i
Where:

RUCSFTOTruc,i
=
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(7)
The RUC Shortfall in MW for one QSE for one 15-minute Settlement Interval is:

RUCSFruc,i,q
=
Max (0, Max (RUCSFSNAP ruc,q,i, RUCSFADJ ruc,q,i) – 
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RUCCAPCREDIT q,i,z)

(8)
The RUC Shortfall in MW for one QSE for one 15-minute Settlement Interval, as measured at the snapshot, is:

RUCSFSNAP ruc,q,i
=
Max (0, ((
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RTAML q,p,i * 4) + 
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 RTDCEXP q, p, i – RUCCAPSNAP ruc,q,i))

(9)
The amount of capacity that a QSE had according to the RUC snapshot for a 15-minute Settlement Interval is:

RUCCAPSNAP ruc,q,i =
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HASLSNAPq,r,h + (RUCCPSNAPq,h – RUCCSSNAPq,h) + (
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DAEPq,p,h –
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DAESq,p,h) + (
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RTQQEPSNAPq,p,i – 
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 DCIMPSNAP q, p, i
(10)
The RUC Shortfall in MW for one QSE for one 15-minute Settlement Interval, as measured at Real-Time, but including capacity from IRRs as seen in the RUC snapshot, is:

RUCSFADJ ruc,q,i
=
Max (0, ((
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RTAMLq,p,i) *4) + 
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 RTDCEXP q, p, i – (
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HASLSNAP ruc, q, r, h + RUCCAPADJq,i))

(11)
The amount of capacity that a QSE had in Real-Time for a 15-minute Settlement Interval, excluding capacity from IRRs, is:

RUCCAPADJq,i =
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HASLADJq,r,h + (RUCCPADJq,h – RUCCSADJq,h) + (
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DAESq,p,h) + (
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RTQQEPADJq,p,i – 
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 DCIMPADJ q, p, i
The above variables are defined as follows:

	Variable
	Unit
	Definition

	RUCSFRSruc,i,q
	none
	RUC Shortfall Ratio Share—The ratio of the QSE’s capacity shortfall to the sum of all QSEs’ capacity shortfalls, for the RUC process, for the 15-minute Settlement Interval.

	RUCSFruc,i,q
	MW
	RUC Shortfall—The QSE q’s capacity shortfall for the RUC process for the 15-minute Settlement Interval.

	RUCSFTOTruc,i
	MW
	RUC Shortfall Total—The sum of all QSEs’ capacity shortfalls, for a RUC process, for a 15-minute Settlement Interval.

	RUCSFSNAPruc,q,i
	MW
	RUC Shortfall at Snapshot—The QSE q’s capacity shortfall according to the snapshot for the RUC process for the 15-minute Settlement Interval.

	RUCSFADJruc,q,i
	MW
	RUC Shortfall at Adjustment Period—The QSE q’s Adjustment Period capacity shortfall, including capacity from IRRs as seen in the snapshot for the RUC process, for the 15-minute Settlement Interval.

	RUCCAPCREDITq,i,z
	MW
	RUC Capacity Credit by QSE—The capacity credit resulting from capacity paid through the RUC Capacity-Short Amount for the 15-minute Settlement Interval.

	RTAMLq,p,i
	MWh
	Real-Time Adjusted Metered Load—The QSE q’s Adjusted Metered Load (AML) at the Settlement Point p for the 15-minute Settlement Interval.

	RUCCAPSNAPruc,q,i
	MW
	RUC Capacity Snapshot at time of RUC—The amount of the QSE’s calculated capacity in the COP and Trades Snapshot for a 15-minute Settlement Interval.  

	HASLSNAPq,r,h
	MW
	High Ancillary Services Limit at Snapshot—The HASL of the Resource r represented by the QSE q, according to the COP and Trades Snapshot for the RUC process for the hour that includes the 15-minute Settlement Interval.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	RTDCEXP q, p
	MW
	Real-Time DC Export per QSE per Settlement Point—The aggregated DC Tie Schedule through DC Tie p submitted by QSE q that is under the Oklaunion Exemption as an exporter from the ERCOT Region, for the 15-minute Settlement Interval.

	DCIMPADJ q, p
	MW
	DC Import per QSE per Settlement Point—The approved aggregated DC Tie Schedule submitted by QSE q as an importer into the ERCOT System through DC Tie p according to the Adjustment Period snapshot, for the 15-minute Settlement Interval.

	DCIMPSNAP q, p
	MW
	DC Import per QSE per Settlement Point—The approved aggregated DC Tie Schedule submitted by QSE q as an importer into the ERCOT System through DC Tie p, according to the snapshot for the RUC process for the hour that includes the 15-minute Settlement Interval.

	RUCCPSNAPq,h
	MW
	RUC Capacity Purchase at Snapshot—The QSE q’s capacity purchase, according to the COP and Trades Snapshot for the RUC process for the hour that includes the 15-minute Settlement Interval.

	RUCCSSNAPq,h
	MW
	RUC Capacity Sale at Snapshot—The QSE q’s capacity sale, according to the COP and Trades Snapshot for the RUC process for the hour that includes the 15-minute Settlement Interval.

	RUCCAPADJq,i
	MW
	RUC Capacity Snapshot during Adjustment Period—The amount of the QSE’s calculated capacity in the RUC according to the COP and Trades Snapshot, excluding capacity for IRRs, at the end of the Adjustment Period for a 15-minute Settlement Interval

	HASLADJq,r,h
	MW
	High Ancillary Services Limit at Adjustment Period—The HASL of a non-IRR r represented by the QSE q, according to the Adjustment Period snapshot, for the hour that includes the 15-minute Settlement Interval.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  

	RUCCPADJq,h
	MW
	RUC Capacity Purchase at Adjustment Period—The QSE q’s capacity purchase, according to the Adjustment Period COP and Trades Snapshot for the hour that includes the 15-minute Settlement Interval.

	RUCCSADJq,h
	MW
	RUC Capacity Sale at Adjustment Period—The QSE q’s capacity sale, according to the Adjustment Period COP and Trades Snapshot for the hour that includes the 15-minute Settlement Interval.

	DAEPq,p,h
	MW
	Day-Ahead Energy Purchase—The QSE q’s energy purchased in the DAM at the Settlement Point p for the hour that includes the 15-minute Settlement Interval.

	DAESq,p,h
	MW
	Day-Ahead Energy Sale—The QSE q’s energy sold in the DAM at the Settlement Point p for the hour that includes the 15-minute Settlement Interval.

	RTQQEPSNAPq,p,i
	MW
	QSE-to-QSE Energy Purchase by QSE by point—The QSE q’s Energy Trades in which the QSE is the buyer at the delivery Settlement Point p for the 15-minute Settlement Interval, in the COP and Trades Snapshot.

	RTQQESSNAPq,p,i
	MW
	QSE-to-QSE Energy Sale by QSE by point—The QSE q’s Energy Trades in which the QSE is the seller at the delivery Settlement Point p for the 15-minute Settlement Interval, in the COP and Trades Snapshot.

	RTQQEPADJq,p,i
	MW
	QSE-to-QSE Energy Purchase by QSE by point—The QSE q’s Energy Trades in which the QSE is the buyer at the delivery Settlement Point p for the 15-minute Settlement Interval, in the last COP and Trades Snapshot at the end of the Adjustment Period for that Settlement Interval.

	RTQQESADJq,p,i
	MW
	QSE-to-QSE Energy Sale by QSE by point—The QSE q’s Energy Trades in which the QSE is the seller at the delivery Settlement Point p for the 15-minute Settlement Interval, in the last COP and Trades Snapshot at the end of the Adjustment Period for that Settlement Interval.

	q
	none
	A QSE.

	p
	none
	A Settlement Point.

	r
	none
	A Generation Resource that is QSE-committed or RUC-decommitted (subject to paragraphs (1) and (2) above) for the Settlement Interval.

	z
	none
	A previous RUC process for the Operating Day.

	i
	none
	A 15-minute Settlement Interval.

	h
	none
	The hour that includes the Settlement Interval i. 

	ruc
	none
	The RUC process for which this RUC Shortfall Ratio Share is calculated.
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