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	NPRR Number
	068
	PRR Title
	Settlement Clarifications to Startup Eligibility, Decommitment Payments and Corrections to RUC Formulas.

	Timeline
	Normal
	Recommended Action
	Approval

	Nodal Protocol Sections Requiring Revision
	4.4.9.2, Startup Offer & Minimum-Energy Offer

4.4.9.2.3, Startup Offer & Minimum-Energy Offer Generic Caps

4.6.2.3 Day-Ahead Make-Whole Settlements

5.6.2, RUC Startup Cost Eligibility

5.7.1.1, RUC Guarantee

5.7.3, Payment When ERCOT Decommits a QSE-Committed Resource

	Proposed Effective Date
	Upon Texas Nodal Market implementation

	Priority and Rank Assigned
	N/A

	Revision Description
	This Nodal Protocol Revision Request (NPRR) :

· Clarifies the sections that dealing with whether a Resource is Eligible for startup compensation in the Day-Ahead and Reliability Unit Commitment (RUC) Make-Whole payment calculations.

· Modifies the definition of the hours used in calculating the RUC Decommitment Payment in Section 5.7.3.
· Corrects the parentheses in three formulas in Section 5.7.1.1.

	Overall Market Benefit
	This NPRR updates Protocols so they more clearly reflect the intent of the Market Participants (MPs).

	Overall Market Impact
	None.

	Consumer Impact
	None.

	Credit Impacts
	ERCOT credit staff and the Credit Work Group have reviewed NPRR068 and do not believe that it requires changes to credit monitoring activity or the calculation of liability.

	Procedural History
	· On 6/15/07, NPRR068 was posted.

· On 6/21/07, ERCOT Staff presented the Impact Analysis (IA) for NPRR068.

· On 6/21/07, PRS considered this NPRR.

· On 6/28/07, TAC considered this NPRR.

	PRS Recommendation 
	On 6/21/07, PRS voted to recommend approval of NPRR068 as submitted, endorse the IA, and forward the documents to TAC.  The motion passed with one abstention from the Investor Owned Utility (IOU) Market Segment.  All Market Segments were present for the vote.

	Summary of PRS Discussion
	On 6/21/07, there was no discussion.

	TAC Recommendation
	On 6/28/07, TAC voted to recommend approval of NPRR068 and endorse the Baseline 2 IA as recommended by PRS.  The motion passed unanimously with all Market Segments present for the vote.

	Summary of TAC Discussion
	On 06/28/07, TAC inquired whether the cost estimates are preliminary.  ERCOT Staff explained that these are final estimates that may be on the high side and may be reduced as implementation strategies are refined.  ERCOT Staff emphasized that delays in the approval process or piece-meal approval of cost estimates will make negotiations with the vendors difficult, may create risk to the schedule, and may cause cost increases.


	ERCOT/Market Segment Impacts and Benefits


	

	Assumptions
	1
	None.

	

	
	Impact Area
	Monetary Impact

	Market Cost
	1
	Not known.
	

	

	
	Impact Area
	Monetary Impact

	Market Benefit
	1
	Maintain consistency between business requirements and protocols.  
	

	

	Additional Qualitative Information
	1
	None.

	

	Other Comments
	1
	None.

	


	Original Sponsor

	Name
	Jeyant Tamby

	Company
	ERCOT

	Segment
	n/a


	Comments Received

	Comment Author
	Comment Description

	None
	


	Proposed Protocol Language Revision


4.4.9.2
Startup Offer and Minimum-Energy Offer 

The Startup Offer component represents all costs incurred by a Generation Resource in starting up and reaching breaker close, as indicated by a telemetered Resource status of On-Line. The Minimum-Energy Offer component represents a proxy for the costs incurred by a Resource in producing energy up to and including the Resource’s LSL after breaker close, as indicated by a telemetered Resource status of On-Line.  

4.4.9.2.3
Startup Offer and Minimum-Energy Offer Generic Caps 

(1)
The Resource Category Startup Offer Generic Cap, by applicable Resource category, is determined by the following O&M costs by Resource category: 

	Resource Category
	O&M Costs ($)

	Nuclear, Coal, Lignite, Hydro, Renewable
	7,200

	Combined Cycle greater than 90 MW with 5+ HRS off line
	6,810 

	Combined Cycle greater than 90 MW with less than 5 HRS off line
	5,310 

	Combined Cycle less than or equal to 90 MW with 5+ HRS off line
	6,810

	Combined Cycle less than or equal to 90 MW with less than 5 HRS off line
	5,310

	Gas steam supercritical boiler
	4,800

	Gas steam reheat boiler 
	3,000

	Gas steam non-reheat or boiler w/o air-preheater 
	2,310

	Simple cycle greater than 90 MW 
	5,000

	Simple cycle less than or equal to 90 MW
	2,300

	Diesel
	1

	RMR Resource
	Not Applicable


(2)
The Resource Category Minimum-Energy Generic Cap is the cost per MWh of energy for a Resource in producing energy up to and including the Resource’s LSL after breaker close, as indicated by a telemetered Resource status of On-Line, according to the following:  

(a)
Hydro = $10.00/MWh;

(b)
Coal and lignite = $18.00/MWh;

(c)
Combined cycle greater than 90 MW = 10 MMBtu/MWh * FIP or FOP, as specified in Minimum-Energy Offer;
(d)
Combined cycle less than or equal to 90 MW = 10 MMBtu/MWh * FIP or FOP, as specified in Minimum-Energy Offer;
(e)
Gas steam supercritical boiler = 16.5 MMBtu/MWh * FIP or FOP, as specified in Minimum-Energy Offer;

(f)
Gas steam reheat boiler = 17.0 MMBtu/MWh * FIP or FOP, as specified in Minimum-Energy Offer;

(g)
Gas steam non-reheat or boiler without air-preheater = 19.0 MMBtu/MWh * FIP or FOP, as specified in Minimum-Energy Offer;

(h)
Simple cycle greater than 90 MW = 15.0 MMBtu/MWh * FIP or FOP, as specified in Minimum-Energy Offer;

(i)
Simple cycle less than or equal to 90 MW = 15.0 MMBtu/MWh * FIP or FOP, as specified in Minimum-Energy Offer;

(j)
Diesel = 16.0 MMBtu/MWh * FOP;

(k)
RMR Resource = RMR contract estimated fuel cost using its contract I/O curve at its LSL times FIP; 

(l)
Nuclear = Not Applicable; and

(m)
Renewable = $0.

(3)
The FIP and FOP used to calculate the Resource Category Minimum-Energy Generic Cap shall be the FIP or FOP for the Operating Day.  In the event the Resource Category Minimum-Energy Generic Cap must be calculated before the FIP or FOP are available for the particular Operating Day, the FIP and FOP for the most recent preceding Operating Day shall be used.  Once the FIP and FOP are available for a particular Operating Day, those values shall be used in the calculations.  If the percentage fuel mix is not specified for Resource categories having the option to specify the fuel mix, then the minimum of FIP or FOP shall be used.

(4)
Items (2) (c) and (2) (d) are determined by capacity of largest simple-cycle combustion turbine in the train.

4.6.2.3
Day-Ahead Make-Whole Settlements

(1)
A QSE that has a Three-Part Supply Offer cleared in the DAM is eligible for a Day-Ahead Make-Whole Payment, if, for the Resource associated with the offer:  

(a)
The generator’s breakers were open, as indicated by a telemetered Resource status of Off-Line, for at least five minutes during the Adjustment Period for the beginning of the DAM commitment; 

(b)
The generator’s breakers were closed, as indicated by a telemetered Resource status of On-Line, for at least one minute during the DAM commitment period; and 

(c)
The breaker open-close sequence, as indicated by the On-Line/Off-Line sequence from the telemetered Resource status, for which the QSE is eligible for startup cost compensation in the DAM or RUC for the previous Operating Day does not qualify in meeting the criteria in (a) and (b) above. 

(2)
The Day-Ahead Make-Whole Payment guarantees the QSE that the total payment received from the DAM for a DAM-committed Resource is not less than the total cost calculated based on the Startup Offer, the Minimum Energy Offer, and the Energy Offer Curve capped by the Energy Offer Curve Cap defined under Section 4.4.9.3.3, Energy Offer Curve Caps for Make-Whole Calculation Purposes.

(3)
If a Generation Resource is eligible for a Day-Ahead Make-Whole payment, then Ancillary Service revenue from the hours committed in the Day-Ahead Market will be included in its Make-Whole calculation for that Resource.
5.6.2
RUC Startup Cost Eligibility

(1)
For purposes of this Section 5.6.2, all contiguous RUC-Committed Hours are considered as one RUC instruction.  For each Resource, only one Startup Cost is eligible per block of contiguous RUC-Committed Hours.

(2)
For a Resource’s Startup Costs in the Operating Day, per RUC instruction, to be included in the calculation of the RUC Guarantee for that Operating Day, all the criteria below must be met: 

(a) 
When the RUC instruction is given, the Resource must not be QSE-committed in the Settlement Interval immediately before the designated start hour or after the last hour of the RUC instruction;

(b)
A later RUC instruction or QSE commitment must not connect the designated start hour or last hour of the RUC instruction to a block of QSE-Committed Intervals that was QSE-committed before the RUC instruction was given;

(c)
The generation breakers must have been open, as indicated by a telemetered Resource status of Off-Line, for at least five minutes during the six hours preceding the first RUC-Committed Hour; and

(d)
The generation breakers must have been closed, as indicated by a telemetered Resource status of On-Line, for at least one minute during the RUC commitment period or after the determined five-minute open breaker, as indicated by a telemetered Resource status of Off-Line, in the six hours preceding the first RUC-Committed Hour.

5.7.1.1
RUC Guarantee

(1)
If a validated Three-Part Supply Offer has been submitted for a Resource for the RUC, then the RUC Guarantee for that Resource is based on the Startup Offer and Minimum-Energy Offer in that validated Three-Part Supply Offer.  If a validated Three-Part Supply Offer has not been submitted for a Resource for the RUC and ERCOT has not yet approved verifiable unit-specific costs for the Resource, then the RUC Guarantee for a Resource is based on the Resource Category Startup Generic Cap and the Resource Category Minimum-Energy Generic Cap.  If a validated Three-Part Supply Offer has not been submitted for a Resource for the RUC and ERCOT has approved verifiable unit-specific costs for the Resource, then the RUC Guarantee for a Resource is based on the most recent ERCOT-approved verifiable unit-specific costs for that Resource.  The RUC Guarantee Minimum-Energy Costs are prorated according to the actual generation when the Resource’s average output during a 15-minute Settlement Interval is below the corresponding LSL.

(2)
The RUC Guarantee is calculated as follows: 
RUCGq,r,d
=
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(SUPRq,r,s * RUCSUFLAGq,r,s) + 
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(MEPRq,r,i * Min ((LSLq,r,i * (¼)), RTMGq,r,i))

If the QSE submitted a validated Three-Part Supply Offer, 


Then, 

SUPRq,r,s
=
SUOq,r,s



MEPRq,r,i
=
MEOq,r,i

Otherwise, 
SUPRq,r,s 
= 
SUCAPq,r,s



MEPRq,r,i 
= 
MECAPq,r,i

If ERCOT has approved verifiable startup and minimum-energy costs for the Resource,


 Then, 

SUCAPq,r,s
=
verifiable startup costsq,r,s



MECAPq,r,i
=
verifiable minimum-energy costsq,r,i

Otherwise, 
SUCAPq,r,s 
= 
RCGSCs



MECAPq,r,i
= 
RCGMECi
The above variables are defined as follows:

	Variable
	Unit
	Definition

	RUCGq,r,d
	$
	RUC Guarantee—The sum of the Resource’s eligible Startup Costs and Minimum-Energy Costs during all RUC-Committed Hours, for the Operating Day.

	SUPRq,r,s
	$/Start
	Startup Price per start—The settlement price for the start s.

	SUOq,r,s
	$/Start
	Startup Offer per start—Represents an offer for all costs incurred by a Generation Resource in starting up and reaching breaker close, as indicated by a telemetered Resource status of On-Line.

	SUCAPq,r,s
	$/Start
	Startup Cap—The amount used as startup costs if the QSE did not submit a validated Three-Part Supply Offer.  The cap is the RCGSC unless ERCOT has approved verifiable unit-specific startup costs for that Resource, in which case the startup cap is the verifiable unit-specific startup cost.  See Section 5.6.1, Verifiable Costs for more information on verifiable costs.

	RCGSCs
	$/Start
	Resource Category Generic Startup Cost—The Resource Category Generic Startup Cost cap for the category of the Resource, according to Section 4.4.8.2.3, Startup Offer and Minimum-Energy Offer Generic Caps, for the Operating Day.

	RUCSUFLAGq,r,s
	none
	RUC Startup Flag—The flag that indicates whether or not the start s is eligible for RUC Make-Whole Payment.  Its value is one if eligible; otherwise, zero.  See Section 5.6.2, Startup Cost Eligibility and Section 5.6.3, Forced Outage of RUC-Committed Resource, for more information on startup eligibility.

	MEPRq,r,i
	$/MWh
	Minimum-Energy Price—The settlement price for minimum energy for the Settlement Interval i.

	MEOq,r,i
	$/MWh
	Minimum-Energy Offer—Represents an offer for the costs incurred by a Resource in producing energy at the Resource’s LSL for the Settlement Interval i.

	MECAPq,r,i
	$/MWh
	Minimum Energy Cap— The amount used for minimum-energy costs if the QSE did not submit a validated Three-Part Supply Offer.  The cap is the RCGMEC unless ERCOT has approved verifiable unit-specific minimum energy costs for that Resource, in which case the Minimum-Energy cap is the verifiable unit-specific minimum energy cost. See Section 5.6.1, Verifiable Costs for more information on verifiable costs.

	RCGMECi
	$/MWh
	Resource Category Generic Minimum-Energy Cost—The Resource Category Generic Minimum Energy Cost cap for the category of the Resource, according to Section 4.4.8.2.3, Startup Offer and Minimum-Energy Offer Generic Caps, for the Operating Day.

	RTMGq,r,i
	MWh
	Real-Time Metered Generation—The Resource’s metered generation for the Settlement Interval i.

	LSLq,r,i
	MW
	Low Sustained Limit—The limit established by the QSE, continuously updated in Real Time, that describes the minimum sustained energy production capability of the Resource for the hour that includes the Settlement Interval i.

	Q
	none
	A QSE.

	R
	none
	A  RUC-committed Generation Resource.

	D
	none
	An Operating Day containing the RUC-commitment.

	i
	none
	A 15-minute Settlement Interval within the hour that includes a RUC-commitment.

	S
	none
	A start that is eligible to have its costs included in the RUC Guarantee.


5.7.1.3
Revenue Less Cost Above LSL During RUC-Committed Hours

The total revenue for the Resource operating above its LSL less the cost based on the Resource’s Energy Offer Curve capped by the energy offer curve cap (as described in 4.4.9.3, Energy Offer Curve and in 4.4.9.3.3, Energy Offer Curve Caps for Make-Whole Calculation Purposes) or proxy Energy Offer Curve described in Section 6.5.7.3, Security Constrained Economic Dispatch, as applicable, during all RUC-Committed Hours of the Operating Day is calculated as follows:

RUCEXRRq,r,d   =   Max {0, 
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[RTSPPp,i * Max (0, RTMGq,r,i – (LSLq,r,i * (¼))) 




+ (-1) * (VSSVARAMTq,r,i + VSSEAMTq,r,i)




+ (-1) * EMREAMTq,r,i
– RTAIECq,r,i * Max (0, RTMGq,r,i – (LSLq,r,i * (¼)))]}

The above variables are defined as follows:

	Variable
	Unit
	Definition

	RUCEXRRq,r,d
	$
	Revenue Less Cost Above LSL During RUC-Committed Hours—The sum of the total revenue for the Resource operating above its LSL less the cost during all RUC-Committed Hours, for the Operating Day.

	RTSPPp,i
	$/MWh
	Real-Time Settlement Point Price—The Real-Time Settlement Point Price at the Resource’s Settlement Point for the Settlement Interval i.

	RTAIECq,r,i
	$/MWh
	Real-Time Average Incremental Energy Cost(The average incremental energy cost, calculated using the Energy Offer Curve capped by the Energy Offer Curve Cap, for the Resource’s generation above the LSL for the Settlement Interval i. See Section 4.6.5, Calculation of “Average Incremental Energy Cost” (AIEC).

	RTMGq,r,i
	MWh
	Real-Time Metered Generation—The Resource’s metered generation for the Settlement Interval i.

	LSLq,r,i
	MW
	Low Sustained Limit—The limit established by the QSE, continuously updated in Real Time, that describes the minimum sustained energy production capability of the Resource for the hour that includes the Settlement Interval i.

	VSSVARAMTq,r,i
	$
	Voltage Support Service var Amount by interval—The payment to the QSE for the VSS provided by Generation Resource for the 15-minute Settlement Interval i.  See Section 6.6.7.1, Voltage Support Service Payments.

	VSSEAMTq,r,i
	$
	Voltage Support Service Energy Amount by interval—The lost opportunity payment to the QSE for ERCOT-directed VSS from the Generation Resource for the 15-minute Settlement Interval i.  See Section 6.6.7.1, Voltage Support Service Payments.

	EMREAMTq,r,i
	$
	Emergency Energy Amount by interval—The payment to the QSE as additional compensation for the additional energy produced by the Generation Resource in Real-Time during the Emergency Condition, for the 15-minute Settlement Interval i.  See Section 6.6.9.1, Payment for Emergency Power Increase directed by ERCOT.

	Q
	none
	A QSE.

	R
	none
	A  RUC-committed Generation Resource.

	D
	none
	An Operating Day containing the RUC-commitment.

	P
	none
	A Resource Node Settlement Point.

	I
	none
	A 15-minute Settlement Interval within the hour that includes a RUC instruction.


5.7.3
Payment When ERCOT Decommits a QSE -Committed Resource 

(1)
If ERCOT decommits a QSE-committed Resource during the RUC process earlier than its scheduled shutdown within the Operating Day, then no compensation is due to the affected QSE from ERCOT. 

(2)
If ERCOT decommits a QSE self-committed Resource that is not scheduled to shutdown within the Operating Day, then ERCOT shall pay the affected QSE an amount as calculated below for the hours of decommitment.  The number of continuous decommitted hours used in the calculation are the hours beginning with the first decommitted hour until the earlier of: 

(a)
The hour ERCOT determines that the Resource may again be at LSL; and 

(b)
The end of the last hour of the Operating Day.  

(3)
If ERCOT decommits a QSE-committed Resource not scheduled to shutdown within the Operating Day and the decommitment period spans more than one Operating Day, the RUC Decommitment Payment shall be calculated and paid in the Operating Day in which the RUC Decommitment originated.  The number of continuous decommitted hours used in the calculation are the hours beginning with the first decommitted hour until the end of the last hour of the Operating Day in which the RUC Decommitment originated.
(4)
The payment for a RUC decommitment instruction for a Resource, including RMR units, is calculated for each hour as follows:

RUCDCAMTq,r,h
=
(-1) * Max (0, (SUPRq,r,s - 
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(Max (0, MEPRq,r,i - RTSPPp,i) * (LSLq,r,i * (¼))))) / NCDCHRq,r,h  

Where:

If the QSE submitted a validated Three-Part Supply Offer, 

Then, 

SUPRq,r,s

=
SUOq,r,s


MEPRq,r,i
=
MEOq,r,i
Otherwise, 
SUPRq,r,s 
= 
SUCAPq,r,s


MEPRq,r,i 
= 
MECAPq,r,i
If QSE verifiable startup and minimum-energy costs for the Resource are on file,

 Then, 

SUCAPq,r,s
=
verifiable startup costsq,r,s


MECAPq,r,i
=
verifiable minimum-energy costsq,r,i
Otherwise, 
SUCAPq,r,s 
= 
RCGSCs


MECAPq,r,i
= 
RCGMECi
The above variables are defined as follows:

	Variable
	Unit
	Definition

	RUCDCAMTq,r,h
	$
	RUC De-commitment Payment Amount—The payment to the QSE for the Resource that was de-committed by ERCOT but that was not scheduled to shut down in the Operating Day, for each decommited hour of the Operating Day.

	SUPRq,r,s 
	$/Start
	Startup Price per start—The settlement price for the start s.

	SUOq,r,s
	$/Start
	Startup Offer per start—Represents an offer for all costs incurred by a Generation Resource in starting up and reaching breaker close, as indicated by a telemetered Resource status of On-Line.

	SUCAPq,r,s
	$/Start
	Startup Cap—The amount used as startup costs if the QSE did not submit a validated Three-Part Supply Offer.  The cap is the RCGSC unless ERCOT has approved verifiable unit-specific startup costs for that Resource, in which case the startup cap is the verifiable unit-specific startup cost.  See Section 5.6.1, Verifiable Costs for more information on verifiable costs.

	RCGSCs
	$/Start
	Resource Category Generic Startup Cost—The Generic Startup Cost cap for the category of the Resource, according to Section 4.4.9.2.3, Startup Offer and Minimum-Energy Offer Generic Caps, for the Operating Day.

	MEPRq,r,I
	$/MWh
	Minimum-Energy Price—The settlement price for minimum energy for the Settlement Interval i.

	MEOq,r,i
	$/MWh
	Minimum-Energy Offer—Represents an offer for the costs incurred by a Resource in producing energy at the Resource’s LSL for the Settlement Interval i.

	MECAPq,r,i
	$/MWh
	Minimum Energy Cap— The amount used for minimum-energy costs if the QSE did not submit a validated Three-Part Supply Offer.  The cap is the RCGMEC unless ERCOT has approved verifiable unit-specific minimum energy costs for that Resource, in which case the Minimum-Energy cap is the verifiable unit-specific minimum energy cost. See Section 5.6.1, Verifiable Costs for more information on verifiable costs.

	RCGMECi
	$/MWh
	Resource Category Generic Minimum Energy Cost—The Generic Minimum Energy Cost cap for the category of the Resource, according to Section 4.4.9.2.3, Startup Offer and Minimum-Energy Offer Generic Caps, for the Operating Day.

	LSLq,r,i 
	MW
	Low Sustained Limit—The limit established by the QSE, continuously updated in Real Time, that describes the minimum sustained energy production capability of the Resource for the hour that includes the Settlement Interval i. 

	RTSPPp,i
	$/MWh
	Real-Time Settlement Point Price—The Real-Time Settlement Point Price at the Resource’s Settlement Point for the Settlement Interval i.

	NCDCHRq,r,h
	none
	Number of Continuous De-committed Hours— The number of continuous decommitment hours within an Operating Day.

	q
	none
	A QSE.

	r
	none
	A  RUC-decommitted Generation Resource.

	h
	none
	An hour in the RUC Decommitment period.

	p
	none
	A Resource Node Settlement Point.

	s
	none
	A Start.

	i
	none
	A 15-minute Settlement Interval within the hour that includes an ERCOT De-commitment.


5.7.4.1.1
Capacity Shortfall Ratio Share

(1)
In calculating the amount short for each QSE, the QSE must be given a capacity credit for its WGRs based on the WGRPP of the Resource by setting the HASLSNAP and HASLADJ variables used below equal to the WGRPP.  

(2)
In calculating the amount short for each QSE, the QSE must be given a capacity credit for non-wind Resources 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)
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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RUCSFruc,i,q

(4)
The RUC Shortfall in MW for one QSE for one 15-minute Settlement Interval is:

RUCSFruc,i,q
=
Max (0, Max (RUCSFSNAPq,i, RUCSFADJq,i) – 
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RUCCAPCREDITq,i,z)

(5)
The RUC Shortfall in MW for one QSE for one 15-minute Settlement Interval, as measured at the snapshot, is:

RUCSFSNAPq,i
=
Max (0, ((
[image: image7.wmf]p

S

RTAMLq,p,i * 4) –  RUCCAPSNAPq,i ))

(6)
The amount of capacity that a QSE had according to the RUC snapshot for a 15-minute Settlement Interval.

RUCCAPSNAPq,i =
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HASLSNAPq,r,h + (RUCCPSNAPq,h –RUCCSSNAPq,h) + (
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RTQQEPSNAPq,p,i – 
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(7)
The RUC Shortfall in MW for one QSE for one 15-minute Settlement Interval, as measured at Real Time, is:

RUCSFADJq,i
=
Max (0, ((
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RTAMLq,p,i) *4)  – RUCCAPADJq,i)

(8)
The amount of capacity that a QSE had in Real Time for a 15-minute Settlement Interval.

RUCCAPADJq,i =
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HASLADJq,r,h + (RUCCPADJq,h – RUCCSADJq,h) + (
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(9)
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.

	RUCSFSNAPq,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.

	RUCSFSADJq,i
	MW
	RUC Shortfall at Adjustment Period—The QSE q’s adjustment period capacity shortfall 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 Charge for the 15-minute Settlement Interval.

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

	RUCCAPSNAPq,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 High Ancillary Services Limit 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.

	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 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 High Ancillary Services Limit of the Resource r represented by the QSE q, according to the adjustment period snapshot, for the hour that includes the 15-minute Settlement Interval.  If the 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. 

	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 Capacity Shortfall Ratio Share is calculated.
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