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	Proposed Protocol Language Revision


4.6.4.2.1
Regulation Up Service Charge

Each QSE shall pay to ERCOT a Reg-Up Service charge for each hour as follows:

DARUAMT q
=
DARUPR * DARUQ q
Where:

DARUPR
= 
(-1) * PCRUAMTTOT DAM / DARUQTOT

PCRUAMTTOT DAM
=
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PCRUAMT q, DAM
DARUQTOT
=
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DARUQ q
DARUQ q
=
DARUONET q – RUSQ q, DAM
DARUONET q
=
DARUO q + DARUCS q – DARUCP q
The above variables are defined as follows: 

	Variable
	Unit
	Definition

	DARUAMT q
	$
	Day-Ahead Reg-Up Amount per QSE—QSE q’s share of the DAM cost for Reg-Up, for the hour.

	DARUPR
	$/MW per hour
	Day-Ahead Reg-Up Price—The Day-Ahead Reg-Up price for the hour.

	DARUQ q
	MW
	Day-Ahead Reg-Up Quantity per QSE—The portion of QSE q’s net Day-Ahead Ancillary Service obligation that is not self-supplied with its Resources capacity, for the hour.

	PCRUAMTTOT DAM
	$
	Procured Capacity for Reg-Up Amount Total in DAM—The total of the DAM Reg-Up payments for all QSEs for the hour.

	PCRUAMT q, DAM
	$
	Procured Capacity for Reg-Up Amount per QSE in DAM—The DAM Reg-Up payment for QSE q for the hour.

	DARUQTOT
	MW
	Day-Ahead Reg-Up Quantity Total—The sum of every QSE’s portion of its net Day-Ahead Ancillary Service obligation that is not self-supplied with its Resource, for the hour.

	DARUONET q
	MW
	Day-Ahead Reg-Up Obligation Net per QSE—The net Day-Ahead Ancillary Service obligation net of Ancillary Service trades of QSE q, for the hour.

	DARUO q
	MW
	Day-Ahead Reg-Up Obligation per QSE—The Reg-Up capacity obligation for QSE q for the DAM for the hour. 

	DARUCS q
	MW
	Reg-Up Capacity Sale per QSE—The total Reg-Up capacity shown in Ancillary Service Trades with QSE q as a seller for the DAM, for the hour.

	DARUCP q
	MW
	Reg-Up Capacity Purchase per QSE—The total Reg-Up capacity shown in Ancillary Service Trades with QSE q as a buyer for the DAM, for the hour.

	RUSQ q, DAM
	MW
	Reg-Up Supplied Quantity per QSE in DAM—The capacity for Reg-Up to be supplied with Resources represented by QSE q to meet its Ancillary Service Obligation and/or its Ancillary Service trades, for the DAM, for the hour.

	DAM
	none
	Day Ahead Market

	q
	none
	A QSE


4.6.4.2.2
Regulation Down Service Charge

Each QSE shall pay to ERCOT a Reg-Down Service charge for each hour as follows:

DARDAMT q
=
DARDPR * DARDQ q
Where:

DARDPR
= 
(-1) * PCRDAMTTOT DAM / DARDQTOT

PCRDAMTTOT DAM
=
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PCRDAMT q, DAM
DARDQTOT
=
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DARDQ q
DARDQ q
=
DARDONET q – RDSQ q, DAM
DARDONET q
=
DARDO q + DARDCS q – DARDCP q
The above variables are defined as follows: 

	Variable
	Unit
	Definition

	DARDAMT q
	$
	Day-Ahead Reg-Down Amount per QSE—QSE q’s share of the DAM cost for Reg-Down, for the hour.

	DARDPR
	$/MW per hour
	Day-Ahead Reg-Down Price—The Day-Ahead Reg-Down price for the hour.

	DARDQ q
	MW
	Day-Ahead Reg-Down Quantity per QSE—The portion of QSE q’s net Day-Ahead Ancillary Service obligation that is not self-supplied with its Resources capacity, for the hour.

	PCRDAMTTOT DAM
	$
	Procured Capacity for Reg-Down Amount Total in DAM—The total of the DAM Reg-Down payments for all QSEs for the hour.

	PCRDAMT q, DAM
	$
	Procured Capacity for Reg-Down Amount per QSE in DAM—The DAM Reg-Down payment for QSE q for the hour.

	DARDQTOT
	MW
	Day-Ahead Reg-Down Quantity Total—The sum of every QSE’s portion of its net Day-Ahead Ancillary Service obligation that is not self-supplied with its Resource, for the hour.

	DARDONET q
	MW
	Day-Ahead Reg-Down Obligation Net per QSE—The net Day-Ahead Ancillary Service obligation net of Ancillary Service trades of QSE q, for the hour.

	DARDO q
	MW
	Day-Ahead Reg-Down Obligation per QSE—The Reg-Down capacity obligation for QSE q for the DAM for the hour. 

	DARDCS q
	MW
	Reg-Down Capacity Sale per QSE—The total Reg-Down capacity shown in Ancillary Service Trades with QSE q as a seller for the DAM, for the hour.

	DARDCP q
	MW
	Reg-Down Capacity Purchase  per QSE—The total Reg-Down capacity shown in Ancillary Service Trades with QSE q as a buyer for the DAM, for the hour.

	RDSQ q, DAM
	MW
	Reg-Down Supplied Quantity per QSE in DAM—The capacity for Reg-Down to be supplied with Resources represented by QSE q to meet its Ancillary Service Obligation and/or its Ancillary Service trades, for the DAM, for the hour.

	DAM
	none
	Day Ahead Market

	q
	none
	A QSE


4.6.4.2.3
Responsive Reserve Service Charge

Each QSE shall pay to ERCOT a Responsive Reserve Service charge for each hour as follows:

DARRAMT q
=
DARRPR * DARRQ q
Where:

DARRPR
= 
(-1) * PCRRAMTTOT DAM / DARRQTOT

PCRRAMTTOT DAM
=
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PCRRAMT q, DAM
DARRQTOT
=
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DARRQ q
DARRQ q
=
DARRONET q – RRSQ q, DAM
DARRONET q
=
DARRO q + DARRCS q – DARRCP q
The above variables are defined as follows: 

	Variable
	Unit
	Definition

	DARRAMT q
	$
	Day-Ahead Responsive Reserve Amount per QSE—QSE q’s share of the DAM cost for Responsive Reserve, for the hour.

	DARRPR
	$/MW per hour
	Day-Ahead Responsive Reserve Price—The Day-Ahead Responsive Reserve price for the hour.

	DARRQ q
	MW
	Day-Ahead Responsive Reserve Quantity per QSE—The portion of QSE q’s net Day-Ahead Ancillary Service obligation that is not self-supplied with its Resources capacity, for the hour.

	PCRRAMTTOT DAM
	$
	Procured Capacity for Responsive Reserve Amount Total in DAM—The total of the DAM Responsive Reserve payments for all QSEs for the hour.

	PCRRAMT q, DAM
	$
	Procured Capacity for Responsive Reserve Amount per QSE for DAM—The DAM Responsive Reserve payment for QSE q for the hour.

	DARRQTOT
	MW
	Day-Ahead Responsive Reserve Quantity Total—The sum of every QSE’s portion of its net Day-Ahead Ancillary Service obligation that is not self-supplied with its Resource, for the hour.

	DARRONET q
	MW
	Day-Ahead Responsive Reserve Obligation Net per QSE—The net Day-Ahead Ancillary Service obligation net of Ancillary Service trades of QSE q, for the hour.

	DARRO q
	MW
	Day-Ahead Responsive Reserve Obligation per QSE—The Responsive Reserve capacity obligation for QSE q for the DAM for the hour. 

	DARRCS q
	MW
	Responsive Reserve Capacity Sale per QSE—The total Responsive Reserve capacity shown in Ancillary Service Trades with QSE q as a seller for the DAM, for the hour.

	DARRCP q
	MW
	Responsive Reserve Capacity Purchase per QSE—The total Responsive Reserve capacity shown in Ancillary Service Trades with QSE q as a buyer for the DAM, for the hour.

	RRSQ q, DAM
	MW
	Responsive Reserve Supplied Quantity per QSE in DAM—The capacity for Responsive Reserve to be supplied with Resources represented by QSE q to meet its Ancillary Service Obligation and/or its Ancillary Service trades, for the DAM, for the hour.

	DAM
	none
	Day Ahead Market

	q
	none
	A QSE


4.6.4.2.4
Non-Spinning Reserve Service Charge

Each QSE shall pay to ERCOT a Non-Spin Service charge for each hour as follows:

DANSAMT q
=
DANSPR * DANSQ q
Where:

DANSPR
= 
(-1) * PCNSAMTTOT DAM / DANSQTOT

PCNSAMTTOT DAM
=
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PCNSAMT q, DAM
DANSQTOT
=
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DANSQ q
DANSQ q
=
DANSONET q – NSSQ q, DAM
DANSONET q
=
DANSO q + DANSCS q – DANSCP q
The above variables are defined as follows: 

	Variable
	Unit
	Definition

	DANSAMT q
	$
	Day-Ahead Non-Spin Amount per QSE—QSE q’s share of the DAM cost for Non-Spin, for the hour.

	DANSPR
	$/MW per hour
	Day-Ahead Non-Spin Price—The Day-Ahead Non-Spin price for the hour.

	DANSQ q
	MW
	Day-Ahead Non-Spin Quantity per QSE—The portion of QSE q’s net Day-Ahead Ancillary Service obligation that is not self-supplied with its Resources capacity, for the hour.

	PCNSAMTTOT DAM
	$
	Procured Capacity for Non-Spin Amount Total in DAM—The total of the DAM Non-Spin payments for all QSEs for the hour.

	PCNSAMT q, DAM
	$
	Procured Capacity for Non-Spin Amount per QSE in DAM—The DAM Non-Spin payment for QSE q for the hour.

	DANSQTOT
	MW
	Day-Ahead Non-Spin Quantity Total—The sum of every QSE’s portion of its net Day-Ahead Ancillary Service obligation that is not self-supplied with its Resource, for the hour.

	DANSONET q
	MW
	Day-Ahead Non-Spin Obligation Net per QSE—The net Day-Ahead Ancillary Service obligation net of Ancillary Service trades of QSE q, for the hour.

	DANSO q
	MW
	Day-Ahead Non-Spin Obligation per QSE—The Non-Spin capacity obligation for QSE q for the DAM for the hour. 

	DANSCS q
	MW
	Non-Spin Capacity Sale per QSE—The total Non-Spin capacity shown in Ancillary Service Trades with QSE q as a seller for the DAM, for the hour.

	DANSCP q
	MW
	Non-Spin Capacity Purchase  per QSE—The total Non-Spin capacity shown in Ancillary Service Trades with QSE q as a buyer for the DAM, for the hour.

	NSSQ q, DAM
	MW
	Non-Spin Supplied Quantity per QSE in DAM—The capacity for Non-Spin to be supplied with Resources represented by QSE q to meet its Ancillary Service Obligation and/or its Ancillary Service trades, for the DAM, for the hour.

	DAM
	none
	Day Ahead Market

	q
	none
	A QSE


6.6.3.1
Real-Time Energy Imbalance Payment or Charge at a Resource Node

(1)
The payment or charge to each QSE for Energy Imbalance Service is calculated based on the Real-Time SPP for the following amounts at a particular Resource Node Settlement Point:

(a)
The energy produced by all its Generation Resources at the Settlement Point; plus

(b)
The amount of its Self-Schedules with sink specified at the Settlement Point; plus

(c)
The amount of its Energy Bids cleared in the DAM at the Settlement Point; plus

(d)
The amount of its Energy Trades at the Settlement Point where the QSE is the buyer; minus

(e)
The amount of its Self-Schedules with source specified at the Settlement Point; minus

(f)
The amount of its Energy Offers cleared in the DAM at the Settlement Point; minus 

(g)
The amount of its Energy Trades at the Settlement Point where the QSE is the seller 

(2)
The payment or charge to each QSE for Energy Imbalance Service at a Resource Node Settlement Point for a given 15-minute Settlement Interval is calculated as follows:

If the Generation Resources at the Resource Node Settlement Point p are involved with a net metering scheme
RTEIAMT q, p
=
(-1) * { 
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(GSPLITPER q,r,gsc,p * NMSAMTTOTgsc ) + RTSPP p * [(SSSK q, p * ¼) + (DAEP q, p * ¼) + (RTQQEP q, p * ¼) – (SSSR q, p * ¼) – (DAES q, p * ¼) – (RTQQES q, p * ¼)]}




The above variables are defined as follows:

	Variable
	Unit
	Description

	 RTEIAMTq, p
	$
	Real-Time Energy ImbalanceAmount per QSE per Settlement Point—The payment or charge to QSE q for the Real-Time Energy Imbalance at Settlement Point p, for the 15-minute Settlement Interval.

	RTSPP p
	$/MWh
	Real-Time Settlement Point Price per Settlement Point—The Real-Time Settlement Point Price at Settlement Point p, for the 15-minute Settlement Interval.

	
	
	

	SSSK q, p
	MW
	Self-Schedule with Sink at Settlement Point per QSE per Settlement Point—The QSE q’s Self-Schedule with sink at Settlement Point p, for the 15-minute Settlement Interval.

	DAEP q, p
	MW
	Day-Ahead Energy Purchase per QSE per Settlement Point—The QSE q’s Energy Bids at Settlement Point p cleared in the DAM, for the hour that includes the 15-minute Settlement Interval.

	RTQQEP q, p 
	MW
	Real-Time QSE-to-QSE Energy Purchase per QSE per Settlement Point(The amount of MW bought by QSE q through Energy Trades at Settlement Point p, for the 15-minute Settlement Interval.

	SSSR q, p
	MW
	Self-Schedule with Source at Settlement Point per QSE per Settlement Point—The QSE q’s Self-Schedule with source at Settlement Point p, for the 15-minute Settlement Interval.

	DAES q, p
	MW
	Day-Ahead Energy Sale per QSE per Settlement Point—The QSE q’s Energy Offers at Settlement Point p cleared in the DAM, for the hour that includes the 15-minute Settlement Interval.

	RTQQES q, p 
	MW
	Real-Time QSE-to-QSE Energy Sale per QSE per Settlement Point(The amount of MW sold by QSE q through Energy Trades at Settlement Point p, for the 15-minute Settlement Interval.

	NMSAMTTOTgsc
	$
	Net Metering Settlement Payment—The total payment to the entire facility with a net metering arrangement.

	GSPLITPER q,r,gsc,p
	none
	Generation Resource SCADA Splitting Percentage—The generation allocation percentage for resource r that is part of a net metering arrangement.  GSPLITPER is calculated by taking the SCADA values (GSSPLITSCA) for a particular Generation Resource r that is part of a net metering configuration and dividing by the sum of all SCADA values for all resources that are included in the net metering configuration for each interval.

	q
	none
	A QSE.

	p
	none
	A Resource Node Settlement Point.

	r
	none
	A Generation Resource.

	gsc
	none
	A Generation Site Code


(3)
The total payments to a facility with a net metering arrangement, for each 15-minute Settlement Interval, shall be calculated as follows:

NMRTETOTgsc = 
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 MEB gsc,rid 
If NMRTETOTgsc  = 0 

The Load is included in the Real-Time Adjusted Metered Load per QSE and is included in the Real-Time Energy Imbalance Payment or Charge at a Load Zone.

Otherwise

NMSAMTTOTgsc
=
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 (RTRMPR rid * MEBgsc,rid) 

Where the price for settlement meter is determined as follows:
For EBNRT rid <=0 
RTRMPR rid
=
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 (RTLMP rid, y * TLMP y) / 
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 TLMP y
Otherwise RTRMPRrid is determined  as follows.

RTRMPR rid  =[image: image18.png]


(RNWF rid,y * RTLMP rid, y)

Where the weighting factor for the bus associated with the meter is:

RNWF rid,y = [Max(0.001, 
[image: image19.wmf]rid

S


BP rid,y) * TLMP y] / 

[
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Max(0.001, 
[image: image22.wmf]rid

S


BP rid,y) * TLMP y].
The summation is over all Resources identifiers (ID) rid associated to the individual meter.  The determination of which Resources are associated to an individual meter is static and based on the normal system configuration of the net metering arrangement gsc.
The above variables are defined as follows:

	Variable
	Unit
	Description

	NMRTETOTgsc
	MWh
	Net Meter Real-Time Energy Total— The net sum for all settlement meters me include in net metering arrangement gsc.  A positive value indicates an injection of power to the ERCOT system. 

	NMSAMTTOTgsc
	$
	Net Metering Settlement Payment—The total payment to the entire facility with a net metering arrangement.

	RTRMPR  rid
	$/MWh
	Real-Time Price for the Energy Metered for each   resource meter at bus(The Real-Time Price for the settlement meter at Resource ID rid, for the 15-minute Settlement Interval.

	EBNRT rid
	MWh
	Energy at bus Near Real Time(The energy at the bus associated with the settlement meter gathered by the ERCOT real time process for the 15-minute Settlement Interval.  A positive value represents energy produced, and a negative value represents energy consumed.  This is the integrated value for the 15 minute interval that is available shortly after the end of the 15 minute interval. 

	MEB gsc,rid
	MWh
	Metered Energy at bus(The metered energy by the  settlement meter me for the 15-minute Settlement Interval. A positive value represents energy produced, and a negative value represents energy consumed.

	RTLMP rid, y
	$/MWh
	Real-Time Locational Marginal Price at bus per interval(The Real-Time LMP for the meter at Resource ID rid, for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval(The duration of the SCED interval y.

	RNWF  rid, y
	none
	Net meter Weighting Factor per interval The weight factor used in net meter price calculation for meters in Resource ID rid, for the SCED interval y.  The weighting factor used in the net meter price calculation shall not be recalculated after the fact due to revisions in the association of Resources to settlement meters.

	BP rid, y
	MW
	Base Point per Resource per interval The Base Point of Resource ID rid, for the SCED interval y.

	gsc
	none
	A Generation Site Code

	rid
	none
	A Generation Resource ID that is located at the facility with net metering.  The summation is over all the Generation Resources at the facility.

	y
	none
	A SCED interval in the 15-minute Settlement Interval.  The summation is over the total number of SCED runs that cover the 15-minute Settlement Interval.

	
	
	

	
	
	

	
	
	

	
	
	


(4)
The Generation Resource SCADA Splitting Percentage for each resource within a net metering arrangement for the 15-minute Settlement Interval is calculated as follows:

GSPLITPERq,r,gsc,p =  GSSPLITSCAr / ∑r  GSSPLITSCAr
The above variables are defined as follows:

	Variable
	Unit
	Definition

	GSPLITPER q,r,gsc,p
	 None
	Generation Resource SCADA Splitting Percentage—The generation allocation percentage for Resource r that is part of a net metering arrangement gsc for a QSE q at a Settlement Point p.  GSPLITPER is calculated by taking the SCADA values (GSSPLITSCA) for a particular Generation Resource r that is part of a net metering configuration and dividing by the sum of all SCADA values for all Resources that are included in the net metering configuration for each interval.

	GSSPLITSCA r
	MWh
	Generation Resource SCADA Net Real Power Provided via Telemetry—The net real power provided via telemetry per Resource within the net metering arrangement, integrated for the 15-minute Settlement Interval.

	gsc
	None
	A Generation Site Code

	r
	None
	A Generation Resource that is located at the facility with net metering.  The summation is over all the Generation Resources at the facility.

	q
	none
	A QSE.

	p
	none
	A Resource Node Settlement Point.


(5)
The total net payments and charges to each QSE for Energy Imbalance Service at all Resource Node Settlement Points for the 15-minute Settlement Interval is calculated as follows:

RTEIAMTQSETOT q
=
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 RTEIAMT q, p
The above variables are defined as follows:

	Variable
	Unit
	Definition

	RTEIAMTQSETOT q
	$
	Real-Time Energy Imbalance Amount QSE Total per QSE(The total net payments and charges to QSE q for Real-Time Energy Imbalance at all Resource Node Settlement Points for the 15-minute Settlement Interval.

	RTEIAMT q, p
	$
	Real-Time Energy Imbalance Amount per QSE per Settlement Point—The payment or charge to QSE q for the Real-Time Energy Imbalance at Settlement Point p, for the 15-minute Settlement Interval.

	q
	none
	A QSE.

	p
	none
	A Resource Node Settlement Point.


6.6.5.1.1
Base Point Deviation Charge for Over Generation

(1)
ERCOT shall charge a QSE for a Generation Resource for over generation that exceeds the following tolerance.  The tolerance is the greater of:

(a)
Five percent of the average of the Base Points in the Settlement Interval adjusted for any Ancillary Services deployments; or

(b)
Five MW for metered generation above the average of the Base Points in the Settlement Interval adjusted for any Ancillary Services deployments. 

(2)
The charge to each QSE for over-generation of each Generation Resource at each Resource Node Settlement Point, if the Real-Time metered generation is greater than the upper tolerance during a given 15-minute Settlement Interval, is calculated as follows:

BPDAMT q, r  p
=
Max (0, RTSPP p) * Max [0, (TWTG q, r, p – ¼ * Max (((1 + K1) * AABP q, r, p), (AABP q,r,  p + Q1)))]

Where:

TWTGq, r, p
=
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(ATG q, r, p, y * TLMP y /3600) 

The above variables are defined as follows:

	Variable
	Unit
	Definition

	BPDAMT q, r, p
	$
	Base Point Deviation Charge per QSE per Settlement Point per Resource—The charge to QSE q for Generation Resource r at Resource Node p, for its deviation from Base Point, for the 15-minute Settlement Interval.

	RTSPP p
	$/MWh
	Real-Time Settlement Point Price per Settlement Point—The Real-Time Settlement Point Price at Settlement Point p, for the 15-minute Settlement Interval.

	TWTG q, r, p
	MWh
	Time-Weighted Telemetered  Generation per QSE per Settlement Point per Resource—The telemetered generation of Generation Resource r represented by QSE q at Resource Node p, for the 15-minute Settlement Interval.

	AABP q, r, p
	MW
	Adjusted Aggregated Base Point per QSE per Settlement Point per Resource—The aggregated Base Point adjusted for Ancillary Service deployments, of Generation Resource r represented by QSE q at Resource Node p, for the 15-minute Settlement Interval.

	ATG q, r, p, y
	MW
	Average Telemetered Generation - The average telemetered generation of Generation Resource r represented by QSE q at Resource Node p, for the SCED interval.

	TLMP y
	second
	Duration of SCED interval per interval—The duration of the portion of the SCED interval y within the 15-minute Settlement Interval.

	K1
	none
	The percentage tolerance for over-generation, 5%.  

	Q1
	MW
	The MW tolerance for over-generation, 5 MW.

	q
	none
	A QSE.

	3600
	none
	The number of seconds in one hour.

	p
	none
	A Resource Node Settlement Point.

	r
	none
	A non-exempt, non-IRR Generation Resource.

	y
	none
	An Emergency Base Point interval or SCED interval that overlaps the 15-minute Settlement Interval.


6.6.6.1
RMR Standby Payment

(1)
The Standby Payment for RMR Service is paid to each QSE representing an RMR Unit for each RMR Unit for each contracted hour under performance requirements set forth in Section 22, Attachment F, Standard Form Reliability Must-Run Agreement, and other performance requirements in these Protocols.  For Initial Settlement, the Standby Payment is the “Estimated Standby Cost” stated in the RMR Agreement.  For Final and True-Up Settlements, the Standby Payment is based on the RMR Unit’s actual Eligible Cost.

(2)
The Standby Payment to each QSE for each RMR Unit for each hour is calculated as follows:  

RMRSBAMT q, r
=
(-1) * RMRSBPR q, r
The above variables are defined as follows:

	Variable
	Unit
	Definition

	RMRSBAMT q, r
	$
	Reliability Must Run Standby Payment per QSE per Resource by hour—The Standby Payment to QSE q for RMR Unit r, for the hour. 

	RMRSBPR q, r
	$ per hour
	Reliability Must Run Standby Price per QSE per Resource by hour—The hourly standby cost for RMR Unit r represented by QSE q, for the hour.  See item (3) below.   

	q
	none
	A QSE.

	r
	none
	An RMR Unit.


(3)
For the Initial Settlement and resettlements executed before True-up and before actual cost data is submitted, the standby price of an RMR Unit is the “Estimated Standby Cost” stated in the RMR Agreement.  For other resettlements, the standby price of an RMR Unit for each hour is calculated as follows:

RMRSBPR q, r
=
RMRMNFq, r / MH q, r * (1 + RMRIF * RMRCRF q, r * RMRARF q, r) 

Where: 

RMR Capacity Reduction Factor

If (RMRTCAPA q, r + RMRTCAP q, r ≥ RMRCCAP q, r) then, RMRCRF q, r
=
1

Otherwise

RMRCRF q, r
=
Max (0, 1 – 2 * (RMRCCAP q, r – RMRTCAP q, r)/RMRCCAP q, r)

RMR Availability Reduction Factor

If (RMRHREAF q, r ≥ RMRTA q, r) then, RMRARF q, r
=
1 

Otherwise

RMRARF q, r
=
Max (0, 1 - (RMRTA q, r - RMRHREAF q, r) * 2)

RMR Hourly Rolling Equivalent Availability Factor

If (RMREH q, r < 4380)

RMRHREAF q, r
=
1 

Otherwise

RMRHREAF q, r
=
 (
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 RMRAFLAG q, r, hr) / 4380

The above variables are defined as follows:

	Variable
	Unit
	Definition

	RMRSBPR q, r
	$ per hour
	Reliability Must Run Standby Price per QSE per Resource by hour—The Standby Price for RMR Unit r represented by QSE q for the hour.

	RMRARF q, r
	none
	Reliability Must Run Availability Reduction Factor per QSE per Resource by hour—The availability reduction factor of RMR Unit r represented by QSE q, for the hour.

	RMRCRF q, r
	none
	Reliability Must Run Capacity Reduction Factor per QSE per Resource by hour—The capacity reduction factor of the RMR Unit, for the hour.  See paragraph (2) of Section 3.14.1.13, Incentive Factor

	RMRCCAP q, r
	MW
	Reliability Must Run Contractual Capacity per QSE per Resource—The capacity of RMR Unit r represented by QSE q as specified in the RMR Agreement.

	RMRTCAP q, r
	MW
	Reliability Must Run Testing Capacity by hour—The testing capacity of RMR Unit r represented by QSE q, for the hour.

	RMRTA q, r
	none
	Reliability Must Run Target Availability per QSE per Resource—The Target Availability of RMR Unit r represented by QSE q, as specified in the RMR Agreement and divided by 100 to convert a percentage to a fraction.

	RMRHREAF q, r
	none
	Reliability Must Run Hourly Rolling Equivalent Availability Factor per QSE per Resource by hour—The equivalent availability factor of RMR Unit r represented by QSE q over 4380 hours, for the hour.

	RMREH q, r
	none
	Reliability Must Run Elapsed number of Hours per QSE per Resource by hour—The number of the elapsed hours of the term of the RMR Agreement for RMR Unit r represented by QSE q, for the hou.

	RMRMNFC q, r
	$
	Reliability Must Run Monthly Non-Fuel Cost per QSE per Resource—The actual non-fuel Eligible Cost of RMR Unit r represented by QSE q, for the month.

	MH q, r
	hour
	Number of Hours in the Month per QSE per Resource—The total number of hours of the month, when RMR Unit r represented by QSE q is under an RMR Agreement.

	RMRIF
	none
	Reliability Must Run Incentive Factor—The Incentive Factor of RMR Units under RMR Agreement.

	RMRARF q, r
	none
	Reliability Must Run Availability Reduction Factor per QSE per Resource by hour—The availability reduction factor of RMR Unit r represented by QSE q, as calculated for the hour.

	RMRAFLAG q, r,hr
	none
	RMR Availability Flag per QSE per Resource by hour—The flag of the availability of RMR Resource r represented by QSE q, 1 for available and 0 for unavailable, for the hour.

	RMRTCAPAq,r
	MW
	Reliability Must Run Testing Capacity Adjustment by hour—The testing capacity adjustment factor, in the event an ERCOT Operator has deemed that a RMR Unit’s Tested Capacity did not materially affect the reliability of the ERCOT System, of an RMR Unit r represented by QSE q, for the hour.  See Section 3.14.1.13(2).

	q
	none
	A QSE.

	r
	none
	An RMR Unit.

	hr
	none
	The index for a given hour and all the previous 4379 hours.

	
	
	

	
	
	

	4380
	none
	The number of hours in a six-month period.


(4)
The total of the Standby Payments to each QSE for all RMR Units represented by this QSE for a given hour is calculated as follows:

RMRSBAMTQSETOT q
=
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The above variables are defined as follows:

	Variable
	Unit
	Definition

	RMRSBAMTQSETOT q
	$
	Reliability Must Run Standby Amount QSE Total per QSE(The total of the Standby Payments to QSE q for all RMR Units represented by this QSE for the hour.

	RMRSBAMT q, r
	$
	Reliability Must Run Standby Payment per QSE per Resource—The Standby Payment to QSE q for RMR Unit r, for the hour. 

	q
	none
	A QSE.

	r
	none
	An RMR Unit.


6.6.8.1
Black Start Capacity Payment

(1)
ERCOT shall pay an hourly standby fee to QSEs representing Black Start Resources.  This standby fee is determined through a competitive annual bidding process, with an adjustment for reliability based on a six-month rolling availability equal to 85% in accordance with Section 22, Attachment A, Standard Form Black Start Agreement.

(2)
ERCOT shall pay a Black Start standby payment to each QSE for each Black Start Resource.  The payment for each hour is calculated as follows:

BSSAMT q, r
=
(-1) * BSSPR q, r * BSSARF q, r
Where:

Black Start Service Availability Reduction Factor

If (BSSHREAF q, r ( 0.85)

BSSARF q, r 
= 
1

Otherwise

BSSARF q, r 
= 
Max (0, 1 - (0.85 - BSSHREAF q, r) * 2)

Black Start Service Hourly Rolling Equivalent Availability Factor

If (BSSEH q, r < 4380)

BSSHREAF q, r
=
1

Otherwise

BSSHREAF q, r
=
(
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The above variables are defined as follows:

	Variable
	Unit
	Definition

	BSSAMT q, r
	$
	Black Start Service Amount per QSE per Resource by hour—The standby payment to QSE q for the Black Start Service (BSS) provided by Resource r, for the hour.

	BSSPR q, r
	$ per hour
	Black Start Service Price per QSE per Resource—The standby price of BSS Resource r represented by QSE q, as specified in the BSS Agreement.

	BSSARF q, r
	none
	Black Start Service Availability Reduction Factor per QSE per Resource by hour—The availability reduction factor of Resource r represented by QSE q under the BSS Agreement, for the hour.

	BSSHREAF q, r
	none
	Black Start Service Hourly Rolling Equivalent Availability Factor per QSE per Resource by hour—The equivalent availability factor of the BSS Resource r represented by QSE q over 4,380 hours, for the hour.

	BSSEH q, r
	none
	Black Start Service Elapsed number of Hours per QSE per Resource by hour—The number of the elapsed hours of BSS Resource r represented by QSE q since the beginning of the BSS Agreement, for the hour.

	BSSAFLAG q,r,hr
	none
	Black Start Service Availability Flag per QSE per Resource by hour—The flag of the availability of BSS Resource r represented by QSE q, 1 for available and 0 for unavailable, for the hour.

	q
	none
	A QSE.

	r
	none
	A BSS Resource.

	hr
	none
	The index of a given hour and the previous 4379 hours.

	4380
	none
	The number of hours in a six-month period.


(3)
The total of the payments to each QSE for all BSS Resources represented by this QSE for a given hour is calculated as follows:

BSSAMTQSETOT q
=
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The above variables are defined as follows:

	Variable
	Unit
	Definition

	BSSAMTQSETOT q
	$
	Black Start Service Amount QSE Total per QSE(The total of the payments to QSE q for BSS provided by all the BSS Resource represented by this QSE for the hour h.

	BSSAMT q, r
	$
	Black Start Service Amount per QSE per Resource—The standby payment to QSE q for the Black Start Service (BSS) provided by Resource r, for the hour.

	q
	none
	A QSE.

	r
	none
	A BSS Resource.


6.6.9.1
Payment for Emergency Power Increase Directed by ERCOT

(1)
If the Emergency Base Point issued to a Generation Resource is higher than the SCED Base Point immediately before the Emergency Condition, then ERCOT shall pay the QSE an additional compensation for the Resource at its Resource Node Settlement Point.  The payment for a given 15-minute Settlement Interval is calculated as follows:

EMREAMT q, r, p
=
(-1) * EMREPR q, r, p * EMREq, r, p
Where:

EMREPR q, r, p
=
Max (0, EBPWAPR q, r, p – RTSPP p)

EBPWAPR q, r, p
=
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(EBPPR q, r, p, y * EBP q, r, p, y * TLMP y) /
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(EBPq, r, p, y * TLMP y)

EMRE q, r, p
=
Max (0, Min (AEBP q, r, p ,  RTMG q,r,  pr) – ¼ * BP q, r, p, y)

AEBP q, r, p

=
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The above variables are defined as follows:

	Variable
	Unit
	Definition

	EMREAMT q, r, p
	$
	Emergency Energy Amount per QSE per Settlement Point per Resource—The payment to QSE q as additional compensation for the additional energy produced by Generation Resource r at Resource Node p in Real-Time during the Emergency Condition, for the 15-minute Settlement Interval.

	EMREPR q, r, p
	$/MWh
	Emergency Energy Price per QSE per Settlement Point per Resource—The compensation rate for the additional energy produced by Generation Resource r at Resource Node p represented by QSE q in Real-Time during the Emergency Condition, for the 15-minute Settlement Interval.

	EMRE q, r, p
	MWh
	Emergency Energy per QSE per Settlement Point per Resource—The additional energy produced by Generation Resource r at Resource Node p represented by QSE q in Real-Time during the Emergency Condition, for the 15-minute Settlement Interval.

	EBPWAPR q, r, p
	$/MWh
	Emergency Base Point Weighted Average Price per QSE per Settlement Point per Resource—The weighted average of the energy prices corresponding with the Emergency Base Points on the Energy Offer Curve for Resource r at Resource Node p represented by QSE q, for the 15-minute Settlement Interval.

	BP q, r, p
	MW
	Base Point per QSE per Settlement Point per Resource—The Base Point of Resource r at Resource Node p represented by QSE q from the SCED prior to the Emergency Condition.

	AEBP q, r, p
	MWh
	Aggregated Emergency Base Point— The Generation Resource’s aggregated Emergency Base Point, for the 15-minute Settlement Interval.

	EBP q, r, p, y
	MW
	Emergency Base Point per QSE per Settlement Point per Resource by interval—The Emergency Base Point of Resource r at Resource Node p represented by QSE q for the Emergency Base Point interval or SCED interval y.  If a Base Point instead of an Emergency Base Point is effective during the interval y, its value equals the Base Point.

	EBPPR q, r, p, y
	$/MWh
	Emergency Base Point Price per QSE per Settlement Point per Resource by interval—The Real-Time energy offer price corresponding with the Emergency Base Point of Resource r at Resource Node p represented by QSE q, for the Emergency Base Point interval or SCED interval y.

	RTSPP p
	$/MWh
	Real-Time Settlement Point Price per Settlement Point—The Real-Time Settlement Point Price at Settlement Point p, for the 15-minute Settlement Interval.

	RTMG q, r, p
	MWh
	Real-Time Metered Generation per QSE per Settlement Point per Resource—The metered generation of Resource r at Resource Node p represented by QSE q in Real-Time for the 15-minute Settlement Interval.

	TLMP y
	second
	 Duration of Emergency Base Point interval or SCED interval per interval—The duration of the portion of the Emergency Base Point interval or SCED interval y within the 15-minute Settlement Interval.

	q
	none
	A QSE.

	p
	none
	A Resource Node Settlement Point.

	r
	none
	A Generation Resource.

	y
	none
	An Emergency Base Point interval or SCED interval that overlaps the 15-minute Settlement Interval.

	3600
	none
	The number of seconds in one hour.


(2)
The total additional compensation to each QSE for emergency power increases of Generation Resources for the 15-minute Settlement Interval is calculated as follows:

EMREAMTQSETOT q
=
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The above variables are defined as follows:

	Variable
	Unit
	Definition

	EMREAMTQSETOT q
	$
	Emergency Energy Amount QSE Total per QSE(The total of the payments to QSE q as additional compensation for emergency power increases of the non-RMR Generation Resources represented by this QSE for the 15-minute Settlement Interval.

	EMREAMT q, r, p
	$
	Emergency Energy Amount per QSE per Settlement Point per Resource—The payment to QSE q as additional compensation for the additional energy produced by Generation Resource r at Resource Node p in Real-Time during the Emergency Condition, for the 15-minute Settlement Interval.

	q
	None
	A QSE.

	p
	none
	A Resource Node Settlement Point.

	r
	none
	A Generation Resource.


6.6.10
Real-Time Revenue Neutrality Allocation

(1)
ERCOT must be revenue-neutral in each Settlement Interval. Each QSE receives an allocated share, on a Load Ratio Share basis, of the net amount of:

(a)
Real-Time Energy Imbalance payments or charges under Section 6.6.3.1, Real-Time Energy Imbalance Payment or Charge at a Resource Node;

(b)
Real-Time Energy Imbalance payments or charges under Section 6.6.3.2, Real-Time Energy Imbalance Payment or Charge at a Load Zone;

(c)
Real-Time Energy Imbalance payments or charges under Section 6.6.3.3, Real-Time Energy Imbalance Payment or Charge at a HUB;

(d)
Real-Time energy payments under Section 6.6.3.4, Real-Time Energy Payment for DC Tie Import;

(e)
Real-Time energy payments under Section 6.6.3.5, Real-Time Payment for a Block Load Transfer Point;

(f)
Real-Time energy charge under Section 6.6.3.6, Real-Time Energy Charge for DC Tie Export Represented by the QSE Under the Oklaunion Exemption;

(g)
Real-Time congestion payments or charges under Section 6.6.4, Real-Time Congestion Payment or Charge for Self Schedules;

(h)
Real-Time value of Day-Ahead energy sale from RMR Units under Section 6.6.6.5, RMR Service Charge; and
(i)
Real-Time payments or charges to the CRR Owners under Section 7.9.2,  Real-Time CRR Payments and Charges; and

(2)
The Real-Time Revenue Neutrality Allocation for each QSE for a given 15-minute Settlement Interval is calculated as follows:

LARTRNAMT q
=
(-1) * (RTEIAMTTOT + BLTRAMTTOT + RTDCIMPAMTTOT + RTDCEXPAMTTOT + RTCCAMTTOT + RMRDAESRTVTOT + RTOBLAMTTOT / 4 + RTOPTAMTTOT / 4 + RTOPTRAMTTOT / 4) * LRS q
The above variables are defined as follows:

	Variable
	Unit
	Description

	LARTRNAMT q
	$
	Load-Allocated Real-Time Revenue Neutrality Amount per QSE—The QSE q’s share of the total Real-Time revenue neutrality amount, for the 15-minute Settlement Interval.

	RTEIAMTTOT q 
	$
	Real-Time Energy Imbalance Amount Total (The total net payments and charges for Real-Time Energy Imbalance at all Settlement Points (Resource, Load Zone or Hub) for the 15-minute Interval.

	BLTRAMTTOT
	$
	Block Load Transfer Resource Amount Total(The total of payments for energy delivered into the ERCOT Region through BLT Points for the 15-minute Settlement Interval.

	RTDCIMPAMTTOT
	$
	Real-Time DC Import Amount Total—The summation of payments for DC  Tie imports for the 15-minute Settlement Interval.

	RTDCEXPAMTTOT
	$
	Real-Time DC Export Amount Total—The summation of charges to all QSEs under the “Oklaunion Exemption” for DC Tie exports for the 15-minute Settlement Interval.

	RTCCAMTTOT 
	$
	Real-Time Energy Congestion Cost Amount Total-The total net congestion payments and charges for all Self-Schedules for the 15-minute Settlement Interval.

	RMRDAESRTVTOT
	$
	RMR Day-Ahead Energy Sale Real-Time Value Total—The total of the Real-Time value of the Day-Ahead energy sales from all RMR Units for the 15-minute Settlement Interval.  See Section 6.6.6, Reliability Must-Run Settlement.

	RTOBLAMTTOT
	$
	Real-Time Obligation Amount Total—The sum of all payments and charges for PTP Obligations settled in Real-Time for the hour that includes the 15-minute Settlement Interval.

	RTOPTAMTTOT
	$
	Real-Time Option Amount Total—The sum of all payments for PTP Options settled in Real-Time, for the hour that includes the 15-minute Settlement Interval.

	RTOPTRAMTTOT
	$
	Real-Time Option with Refund Amount Total—The sum of all payments for PTP Options with Refund settled in Real-Time for the hour that includes the 15-minute Settlement Interval.

	LRS q
	none
	The Load Ratio Share calculated for QSE q for the 15-minute Settlement Interval.  See Section 6.6.2.2, QSE Load Ratio Share for a 15-Minute Settlement Interval.

	q
	none
	A QSE.


(3)
In the event that ERCOT is unable to execute the DAM, the Real-Time Revenue Neutrality Allocation for each QSE for a given 15-minute Settlement Interval is calculated as follows:

LARTRNAMT q
=
(-1) * (RTEIAMTTOT + BLTRAMTTOT + RTDCIMPAMTTOT + RTDCEXPAMTTOT + RTCCAMTTOT + RMRDAESRTVTOT + NDRTOBLAMTTOT / 4 + NDRTOPTAMTTOT / 4 + NDRTOPTRAMTTOT /4 + NDRTFGRAMTTOT /4 + NDRTOBLRAMTTOT /4) * LRS q
Where: 

Total Real-Time Energy Imbalance payment (or charge) at Settlement Point (or Hub)

RTEIAMTTOT
=
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RTEIAMTQSETOT q
Total Real-Time payment for Block Load Transfer Resources

BLTRAMTTOT
=
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BLTRAMTQSETOT q
Total Real-Time payment for DC Tie Imports

RTDCIMPAMTTOT

=

[image: image37.wmf]q

S

RTDCIMPAMTQSETOT q
Total Real-Time charge for DC Tie Exports (under “Oklaunion Exemption”)

RTDCEXPAMTTOT

=
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RTDCEXPAMTQSETOT q
Total Real-Time Congestion Payment or Charge for Self Schedules

RTCCAMTTOT
=
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RTCCAMTQSETOT q
Total Real-Time payment or charge for PTP Obligations

RTOBLAMTTOT
=
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RTOBLAMTQSETOT q 

Total Real-Time payment for PTP Options

RTOPTAMTTOT
=
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RTOPTAMTOTOT o
Total Real-Time payment for PTP Options with Refund

RTOPTRAMTTOT
=
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RTOPTRAMTOTOT o

Total Real-Time payment or charge for PTP Obligations when ERCOT is unable to execute the DAM

NDRTOBLAMTTOT

=
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 NDRTOBLAMTOTOT o 

Total Real-Time payment for PTP Options when ERCOT is unable to execute the DAM

NDRTOPTAMTTOT

=
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NDRTOPTAMTOTOT o
Total Real-Time payment for PTP Options with Refund when ERCOT is unable to execute the DAM

NDRTOPTRAMTTOT
=
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NDRTOPTRAMTOTOT o

Total Real-Time payment for FGRs when ERCOT is unable to execute the DAM

NDRTFGRAMTTOT

=
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 NDRTFGRAMTOTOT o
Total Real-Time payment or charge for PTP Obligations with Refund when ERCOT is unable to execute the DAM

NDRTOBLRAMTTOT
=
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The above variables are defined as follows:

	Variable
	Unit
	Description

	LARTRNAMT q
	$
	Load-Allocated Real-Time Revenue Neutrality Amount per QSE—The QSE q’s share of the total Real-Time revenue neutrality amount for the 15-minute Settlement Interval.

	RTEIAMTTOT
	$
	Real-Time Energy Imbalance Amount Total (The total net payments and charges for Real-Time Energy Imbalance at all Settlement Points (Resource, Load Zone, or Hub) for the 15-minute Interval.

	BLTRAMTTOT
	$
	Block Load Transfer Resource Amount Total(The total of the payments for energy delivered into the ERCOT Region through BLT Points for the 15-minute Settlement Interval.

	RTDCIMPAMTTOT
	$
	Real-Time DC Import Amount Total—The summation of payments for DC  Tie imports for the 15-minute Settlement Interval.

	RTDCEXPAMTTOT
	$
	Real-Time DC Export Amount Total—The summation of charges to all QSEs under the “Oklaunion Exemption” for DC Tie exports for the 15-minute Settlement Interval.

	RTCCAMTTOT 
	$
	Real-Time Energy Congestion Cost Amount Total-The total net congestion payments and charges for all Self-Schedules for the 15-minute Settlement Interval.

	RMRDAESRTVTOT
	$
	RMR Day-Ahead Energy Sale Real-Time Value Total—The total of the Real-Time value of the Day-Ahead energy sales from all RMR Units for the 15-minute Settlement Interval.  See Section 6.6.6, Reliability Must-Run Settlement.

	RTOBLAMTTOT
	$
	Real-Time Obligation Amount Total—The sum of all payments and charges for PTP Obligations settled in Real-Time for the hour that includes the 15-minute Settlement Interval.

	RTOPTAMTTOT
	$
	Real-Time Option Amount Total—The sum of all payments for PTP Options settled in Real-Time for the hour that includes the 15-minute Settlement Interval.

	RTOPTRAMTTOT
	$
	Real-Time Option with Refund Amount Total—The sum of all payments for PTP Options with Refund settled in Real-Time for the hour that includes the 15-minute Settlement Interval.

	NDRTOBLAMTTOT
	$
	No DAM Real-Time Obligation Amount Total—The sum of all payments and charges for PTP Obligations settled in Real-Time, when ERCOT is unable to execute the DAM, for the hour that includes the 15-minute Settlement Interval.

	NDRTOPTAMTTOT
	$
	No DAM Real-Time Option Amount Total—The sum of all payments for PTP Options settled in Real-Time, when ERCOT is unable to execute the DAM, for the hour that includes the 15-minute Settlement Interval.

	NDRTOPTRAMTTOT
	$
	No DAM Real-Time Option with Refund Amount Total—The sum of all payments for PTP Options with Refund settled in Real-Time, when ERCOT is unable to execute the DAM, for the hour that includes the 15-minute Settlement Interval.

	NDRTFGRAMTTOT 
	$
	No DAM Real-Time FGR Amount Total— The sum of all payments for FGRs settled in Real-Time, when ERCOT is unable to execute the DAM, for the hour that includes the 15-minute Settlement Interval.

	NDRTOBLRAMTTOT
	$
	No DAM Real-Time Obligation with Refund Amount Total— The sum of all payments for PTP Obligations with Refund settled in Real-Time, when ERCOT is unable to execute the DAM, for the hour that includes the 15-minute Settlement Interval.

	RTEIAMTQSETOT q
	$
	Real-Time Energy Imbalance Amount QSE Total per QSE(The total net payments and charges to QSE q for Real-Time Energy Imbalance at all Resource Node Settlement Points for the 15-minute Settlement Interval.

	RTCCAMTQSETOT q
	$
	Real-Time Congestion Cost Amount QSE Total per QSE(The total net congestion payments and charges to QSE q for its Self-Schedules for the 15-minute Settlement Interval.

	BLTRAMTQSETOT q
	$
	Block Load Transfer Resource Amount QSE Total per QSE(The total of the payments to QSE q for energy delivered into the ERCOT Region through BLT Points for the 15-minute Settlement Interval.

	RTDCIMPAMTQSETOT q
	$
	Real-Time DC Import Amount QSE Total per QSE(The total of the payments to QSE q for energy imported into the ERCOT Region through DC Ties for the 15-minute Settlement Interval.

	RTDCEXPAMTQSETOT q
	$
	Real-Time DC Export Amount QSE Total per QSE(The total of the charges to QSE q for energy exported from the ERCOT Region through DC Ties for the 15-minute Settlement Interval.

	RTOBLAMTQSETOT q
	$
	Real-Time Obligation Amount QSE Total per QSE—The net total payment or charge to QSE q of all its PTP Obligations settled in Real-Time for the hour that includes the 15-minute Settlement Interval.  See Section 7.9.2.1, Payments and Charges for PTP Obligations Settled in Real-Time, paragraph (2).

	RTOPTAMTOTOT o
	$
	Real-Time Option Amount Owner Total per owner—The total payment for all the PTP Options held by the CRR Owner o and settled in Real-Time for the hour that includes the 15-minute Settlement Interval.  See Section 7.9.2.2, Payments for PTP Options Settled in Real-Time, paragraph (2). 

	RTOPTRAMTOTOT o
	$
	Real-Time Option with Refund Amount Owner Total per owner —The payment for the PTP Options with Refund held by the CRR Owner o and settled in Real-Time for the hour that includes the 15-minute Settlement Interval.  See Section 7.9.2.3, Payments for NOIE PTP Options with Refund Settled in Real-Time, paragraph (2). 

	NDRTOBLAMTOTOT o
	$
	No DAM Real-Time Obligation Amount Owner Total per CRR Owner—The net total payment or charge to CRR Owner o of all its PTP Obligations settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.

	NDRTOPTAMTOTOT o
	$
	No DAM Real-Time Option Amount Owner Total per CRR Owner—The total payment to CRR Owner o for all its PTP Options settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.

	NDRTOPTRAMTOTOT o
	$
	No DAM Real-Time Option with Refund Amount Owner Total per CRR Owner—The total payment to NOIE CRR Owner o for all its PTP Options with Refund settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.

	NDRTFGRAMTOTOT o
	$
	No DAM Real-Time FGR Amount Owner Total per CRR Owner—The total payment to CRR Owner o of all its FGRs settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.

	NDRTOBLRAMTOTOT o
	$
	No DAM Real-Time Obligation with Refund Amount Owner Total per CRR Owner—The net total payment or charge to CRR Owner o for all its PTP Obligations with Refund settled in Real-Time, when ERCOT is unable to execute the DAM, for the hour.

	LRS q
	none
	The Load Ratio Share calculated for QSE q for the 15-minute Settlement Interval.  See Section 6.6.2.2, QSE Load Ratio Share for a 15-Minute Settlement Interval.

	q
	none
	A QSE.

	o
	none
	A CRR Owner.


6.7.3
Adjustments to Cost Allocations for Ancillary Services Procurement

Each QSE, for which ERCOT purchases Ancillary Service capacity in the DAM and SASMs (if any), is charged for the QSE’s share of the net costs incurred for each service.  For each QSE, its share of the DAM costs has been calculated in Section 4.6.4, Settlement of Ancillary Services Procured in the DAM; its share of the net total costs incurred in both DAM and SASMs less its DAM charge is calculated in this section.

(1)
For Reg-Up, if applicable:

(a)
The net total costs for Reg-Up for a given Operating Hour is calculated as follows:

RUCOSTTOT
=
(-1) * (
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RTPCRUAMTTOT m + RUFQAMTTOT)

Where: 

Total payment of DAM or SASM procured capacity for Reg-Up by market

RTPCRUAMTTOT m
=
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(RTPCRUAMT q, m +  PCRUAMT q, m)
Total charge of failure on Ancillary Service Supply Responsibility for Reg-Up

RUFQAMTTOT
=
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RUFQAMT q

Total payment of SASM procured capacity for Reg-Up by QSE

RTPCRUAMTQSETOTq = 
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RTPCRUAMT q, m
The above variables are defined as follows:

	Variable
	Unit
	Description

	RUCOSTTOT
	$
	Reg-Up Cost Total—The net total costs for Reg-Up for the hour.

	RTPCRUAMTTOTm
	$
	Procured Capacity for Reg-Up Amount Total by market—The total payments to all QSEs for the Ancillary Service Offers cleared in the market m for Reg-Up, for the hour.

	RTPCRUAMT q, m
	$
	Procured Capacity for Reg-Up Amount per QSE by market—The payment to QSE q for its Ancillary Service Offers cleared in the market m for Reg-Up, for the hour.

	RUFQAMTTOT
	$
	Reg-Up Failure Quantity Amount Total—The total charges to all QSEs for their capacity associated with failures on their Ancillary Service Supply Responsibilities for Reg-Up, for the hour.

	RUFQAMT q
	$
	Reg-Up Failure Quantity Amount per QSE—The charge to QSE q for its total capacity associated with failures on its Ancillary Service Supply Responsibility for Reg-Up, for the hour.

	RTPCRUAMTQSETOT q
	$
	Procured Capacity for Reg-Up Amount Total per QSE—The total payments to a QSE in all SASM markets for the Ancillary Service Offers cleared for Reg-Up Service, for the hour.

	PCRUAMT q, m
	$
	Procured Capacity for Reg-Up Amount per QSE in DAM—The DAM Reg-Up Service payment for QSE q for the hour.

	q
	none
	A QSE.

	m
	none
	The DAM or a SASM for the given Operating Hour.


(b)
Each QSE’s share of the net total costs for Reg-Up for the Operating Hour is calculated as follows:

RUCOST q
=
RUPR * RUQ q
Where:

RUPR
=
RUCOSTTOT / RUQTOT

RUQTOT
=
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The above variables are defined as follows:

	Variable
	Unit
	Description

	RUCOST q
	$
	Reg-Up Cost per QSE—QSE q’s share of the net total costs for Reg-Up for the hour.

	RUPR
	$/MW per hour
	Reg-Up Price—The price for Reg-Up calculated based on the net total costs for Reg-Up for the hour.

	RUCOSTTOT
	$
	Reg-Up Cost Total—The net total costs for Reg-Up for the hour.  See item (a) above.

	RUQTOT
	MW
	Reg-Up Quantity Total—The sum of every QSE’s portion of its net Ancillary Service Obligation that is not self-supplied with its Resource capacity in either DAM or any SASM, for the hour.

	RUQ q
	MW
	Reg-Up Quantity per QSE—The portion of QSE q’s net Ancillary Service Obligation that is not self-supplied with its Resources capacity in either DAM or any SASM, for the hour.

	RUONET q
	MW
	Reg-Up Obligation Net per QSE—The net Ancillary Service Obligation net of Ancillary Services capacity trades of QSE q, for the hour.

	RUSQ q, m
	MW
	Reg-Up Supplied Quantity per QSE per market—The capacity for Reg-Up to be supplied with Resources represented by QSE q to meet its Ancillary Service Obligation and/or its Ancillary Service Trades, for the market m, for the hour.

	RTPCRU q, m
	MW
	Procured Capacity for Reg-Up per QSE by market—The MW portion of QSE q’s Ancillary Service Offers cleared in the market m to provide Reg-Up, for the hour.

	RUFQ q
	MW
	Reg-Up Failure Quantity per QSE—QSE q’s total capacity associated with failures on its Ancillary Service Supply Responsibility for Reg-Up, for the hour.

	HLRS q
	none
	The hourly Load Ratio Share calculated for QSE q for the hour.  See Section 6.6.2.3, QSE Load Ratio Share for an Operating Hour.

	RUCS q
	MW
	Reg-Up Capacity Sale per QSE—The total Reg-Up capacity shown in Ancillary Service Trades with QSE q as a seller, for the hour.

	RUCP q
	MW
	Reg-Up Capacity Purchase per QSE—The total Reg-Up capacity shown in Ancillary Service Trades with QSE q as a buyer, for the hour.

	RURP q,  m
	MW
	Reg-Up Replacement per QSE per market—The Reg-Up capacity that was a portion of the Ancillary Service Supply Responsibility of QSE q but is replaced in the market m, for the hour.

	PCRU q, m 
	MW
	Procured Capacity for Reg-Up per QSE in DAM—The total Reg-Up Service capacity quantity awarded to QSE q in the DAM for all the Resources represented by the QSE for the hour.

	q
	none
	A QSE.

	m
	none
	The DAM or a SASM for the given Operating Hour.


(c)
The adjustment to each QSE’s DAM charge for the Reg-Up for the Operating Hour, due to changes during the Adjustment Period or Real-Time operations, is calculated as follows:

RTRUAMT q
=
RUCOST q – DARUAMT q
The above variables are defined as follows:

	Variable
	Unit
	Description

	RTRUAMT q
	$
	Real-Time Reg-Up Amount per QSE—The adjustment to QSE q’s share of the costs for Reg-Up, for the hour.

	RUCOST q
	$
	Reg-Up Cost per QSE—QSE q’s share of the net total costs for Reg-Up, for the hour.

	DARUAMT q
	$
	Day-Ahead Reg-Up Amount per QSE—QSE q’s share of the DAM cost for Reg-Up, for the hour.

	q
	none
	A QSE.


(2)
For Reg-Down, if applicable:

(a)
The net total costs for Reg-Down for a given Operating Hour is calculated as follows:

RDCOSTTOT
=
(-1) * (
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Where: 

Total payment of DAM or SASM procured capacity for Reg-Down by market

RTPCRDAMTTOT m
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The above variables are defined as follows:

	Variable
	Unit
	Description

	RDCOSTTOT
	$
	Reg-Down Cost Total—The net total costs for Reg-Down for the hour.

	RTPCRDAMTTOT m
	$
	Procured Capacity for Reg-Down Amount Total by market—The total payments to all QSEs for the Ancillary Service Offers cleared in the market m for Reg-Down, for the hour.

	RTPCRDAMT q, m
	$
	Procured Capacity for Reg-Down Amount per QSE by market—The payment to QSE q for its Ancillary Service Offers cleared in the market m for Reg-Down, for the hour.

	RDFQAMTTOT
	$
	Reg-Down Failure Quantity Amount Total—The total charges to all QSEs for their capacity associated with failures on their Ancillary Service Supply Responsibilities for Reg-Down, for the hour.

	RDFQAMT q
	$
	Reg-Down Failure Quantity Amount per QSE—The charge to QSE q for its total capacity associated with failures on its Ancillary Service Supply Responsibility for Reg-Down, for the hour.

	RTPCRDAMTQSETOT q
	$
	Procured Capacity for Reg-Down Amount Total per QSE—The total payments to a QSE in all SASM markets for the Ancillary Service Offers cleared for Reg-Down Service, for the hour.

	PCRDAMT q, m
	$
	Procured Capacity for Regulation Down Amount per QSE for DAM—The DAM Reg-Down Service payment for QSE q for the hour.

	q
	none
	A QSE.

	m
	none
	The DAM or a SASM for the given Operating Hour.


(b)
Each QSE’s share of the net total costs for Reg-Down for the Operating Hour is calculated as follows:

RDCOST q
=
RDPR * RDQ q
Where:

RDPR
=
RDCOSTTOT / RDQTOT

RDQTOT
=
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The above variables are defined as follows:

	Variable
	Unit
	Description

	RDCOST q
	$
	Reg-Down Cost per QSE—QSE q’s share of the net total costs for Reg-Down, for the hour.

	RDPR
	$/MW per hour
	Reg-Down Price—The price for Reg-Down calculated based on the net total costs for Reg-Down, for the hour.

	RDCOSTTOT
	$
	Reg-Down Cost Total—The net total costs for Reg-Down for the hour.  See item (a) above.

	RDQTOT
	MW
	Reg-Down Quantity Total—The sum of every QSE’s portion of its net Ancillary Service Obligation that is not self-supplied with its Resource capacity in either DAM or any SASM, for the hour.

	RDQ q
	MW
	Reg-Down Quantity per QSE—The portion of QSE q’s net Ancillary Service Obligation that is not self-supplied with its Resources capacity in either DAM or any SASM, for the hour.

	RDONET q
	MW
	Reg-Down Obligation Net per QSE—The net Ancillary Service Obligation net of Ancillary Service trades of QSE q, for the hour.

	RDSQ q, m
	MW
	Reg-Down Supplied Quantity per QSE per market—The capacity for Reg-Down to be supplied with Resources represented by QSE q to meet its Ancillary Service Obligation and/or its Ancillary Service Trades, for the market m, for the hour.

	RTPCRD q, m
	MW
	Procured Capacity for Reg-Down per QSE by market—The MW portion of QSE q’s Ancillary Service Offers cleared in the market m to provide Reg-Down, for the hour.

	RDFQ q
	MW
	Reg-Down Failure Quantity per QSE—QSE q’s total capacity associated with failures on its Ancillary Service Supply Responsibility for Reg-Down, for the hour.

	HLRS q
	
	The hourly Load Ratio Share calculated for QSE q for the hour.  See Section 6.6.2.3, QSE Load Ratio Share for an Operating Hour.

	RDCS q
	MW
	Reg-Down Capacity Sale per QSE—The total Reg-Down capacity shown in Ancillary Service Trades with QSE q as a seller, for the hour.

	RDCP q
	MW
	Reg-Down Capacity Purchase per QSE—The total Reg-Down capacity shown in Ancillary Service Trades with QSE q as a buyer, for the hour.

	RDRP q,  m
	MW
	Reg-Down Replacement per QSE per market—The Reg-Down capacity that was a portion of the Ancillary Service Supply Responsibility of QSE q but is replaced in the market m, for the hour.

	PCRD q, m 
	MW
	Procured Capacity for Reg-Down per QSE in DAM—The total Reg-Down Service capacity quantity awarded to QSE q in the DAM for all the Resources represented by the QSE for the hour.

	q
	none
	A QSE.

	m
	none
	The DAM or a SASM for the given Operating Hour.


(c)
The adjustment to each QSE’s DAM charge for the Reg-Down for the Operating Hour, due to changes during the Adjustment Period or Real-Time operations, is calculated as follows:

RTRDAMT q
=
RDCOST q – DARDAMT q
The above variables are defined as follows:

	Variable
	Unit
	Description

	RTRDAMT q
	$
	Real-Time Reg-Down Amount per QSE—The adjustment to QSE q’s share of the costs for Reg-Down, for the hour.

	RDCOST q
	$
	Reg-Down Cost per QSE—QSE q’s share of the net total costs for Reg-Down, for the hour.

	DARDAMT q
	$
	Day-Ahead Reg-Down Amount per QSE—QSE q’s share of the DAM cost for Reg-Down, for the hour.

	q
	none
	A QSE.


(3)
For Responsive Reserve, if applicable:

(a)
The net total costs for Responsive Reserve for a given Operating Hour is calculated as follows:

RRCOSTTOT 
=
(-1) * (
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Where: 

Total payment of DAM or SASM procured capacity for Responsive Reserve by market

RTPCRRAMTTOT m
=
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The above variables are defined as follows:

	Variable
	Unit
	Description

	RRCOSTTOT
	$
	Responsive Reserve Cost Total—The net total costs for Responsive Reserve for the hour.

	RTPCRRAMTTOT m
	$
	Procured Capacity for Responsive Reserve Amount Total by market—The total payments to all QSEs for the Ancillary Service Offers cleared in the market m for Responsive Reserve, for the hour.

	RTPCRRAMT q, m
	$
	Procured Capacity for Responsive Reserve Amount per QSE by market—The payment to QSE q for its Ancillary Service Offers cleared in the market m for Responsive Reserve, for the hour.

	RRFQAMTTOT
	$
	Responsive Reserve Failure Quantity Amount Total—The total charges to all QSEs for their capacity associated with failures on their Ancillary Service Supply Responsibilities for Responsive Reserve, for the hour.

	RRFQAMT q
	$
	Responsive Reserve Failure Quantity Amount per QSE—The charge to QSE q for its total capacity associated with failures on its Ancillary Service Supply Responsibility for Responsive Reserve, for the hour.

	RTPCRRAMQSETTOT q
	$
	Procured Capacity for Responsive Reserve Amount Total per QSE—The total payments to a QSE in all SASM markets for the Ancillary Service Offers cleared for Responsive Reserve, for the hour.

	PCRRAMT q, m
	$
	Procured Capacity for Responsive Reserve Amount per QSE for DAM—The DAM Responsive Reserve payment for QSE q for the hour.

	q
	none
	A QSE.

	m
	none
	The DAM or a SASM for the given Operating Hour.


(b)
Each QSE’s share of the net total costs for Responsive Reserve for the Operating Hour is calculated as follows:

RRCOST q
=
RRPR * RRQ q
Where:

RRPR
=
RRCOSTTOT / RRQTOT

RRQTOT
=
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The above variables are defined as follows:

	Variable
	Unit
	Description

	RRCOST q
	$
	Responsive Reserve Cost per QSE—QSE q’s share of the net total costs for Responsive Reserve, for the hour.

	RRPR
	$/MW per hour
	Responsive Reserve Price—The price for Responsive Reserve calculated based on the net total costs for Responsive Reserve, for the hour.

	RRCOSTTOT
	$
	Responsive Reserve Cost Total—The net total costs for Responsive Reserve for the hour.  See item (a) above.

	RRQTOT
	MW
	Responsive Reserve Quantity Total—The sum of every QSE’s portion of its net Ancillary Service Obligation that is not self-supplied with its Resource capacity in either DAM or any SASM, for the hour.

	RRQ q
	MW
	Responsive Reserve Quantity per QSE—The portion of QSE q’s net Ancillary Service Obligation that is not self-supplied with its Resources capacity in either DAM or any SASM, for the hour.

	RRONET q
	MW
	Responsive Reserve Obligation Net per QSE—The net Ancillary Service Obligation net of Ancillary Service trades of QSE q, for the hour.

	RRSQ q, m
	MW
	Responsive Reserve Supplied Quantity per QSE per market—The capacity for Responsive Reserve to be supplied with Resources represented by QSE q to meet its Ancillary Service Obligation and/or its Ancillary Service Trades, for the market m, for the hour.

	RTPCRR q, m
	MW
	Procured Capacity for Responsive Reserve per QSE by market—The MW portion of QSE q’s Ancillary Service Offers cleared in the market m to provide Responsive Reserve, for the hour.

	RRFQ q
	MW
	Responsive Reserve Failure Quantity per QSE—QSE q’s total capacity associated with failures on its Ancillary Service Supply Responsibility for Responsive Reserve, for the hour.

	HLRS q
	none
	The hourly Load Ratio Share calculated for QSE q for the hour.  See Section 6.6.2.3, QSE Load Ratio Share for an Operating Hour.

	RRCS q
	MW
	Responsive Reserve Capacity Sale per QSE—The total Responsive Reserve capacity shown in Ancillary Service Trades with QSE q as a seller, for the hour.

	RRCP q
	MW
	Responsive Reserve Capacity Purchase per QSE—The total Responsive Reserve capacity shown in Ancillary Service Trades with QSE q as a buyer, for the hour.

	RRRP q,  m
	MW
	Responsive Reserve Replacement per QSE per market—The Responsive Reserve capacity that was a portion of the Ancillary Service Supply Responsibility of QSE q but is replaced in the market m, for the hour.

	PCRR q, m 
	MW
	Procured Capacity for Responsive Reserve per QSE in DAM—The total Responsive Reserve capacity quantity awarded to QSE q in the DAM for all the Resources represented by the QSE for the hour.

	q
	none
	A QSE.

	m
	none
	The DAM or a SASM for the given Operating Hour.


(c)
The adjustment to each QSE’s DAM charge for the Responsive Reserve for the Operating Hour, due to changes during the Adjustment Period or Real-Time operations, is calculated as follows:

RTRRAMT q
=
RRCOST q – DARRAMT q
The above variables are defined as follows:

	Variable
	Unit
	Description

	RTRRAMT q
	$
	Real-Time Responsive Reserve Amount per QSE—The adjustment to QSE q’s share of the costs for Responsive Reserve, for the hour.

	RRCOST q
	$
	Responsive Reserve Cost per QSE—QSE q’s share of the net total costs for Responsive Reserve, for the hour.

	DARRAMT q
	$
	Day-Ahead Responsive Reserve Amount per QSE—QSE q’s share of the DAM cost for Responsive Reserve, for the hour.

	q
	none
	A QSE.


(4)
For Non-Spin, if applicable:

(a)
The net total costs for Non-Spin for a given Operating Hour is calculated as follows:

NSCOSTTOT
=
(-1) * (
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The above variables are defined as follows:

	Variable
	Unit
	Description

	NSCOSTTOT
	$
	Non-Spin Cost Total—The net total costs for Non-Spin for the hour.

	RTPCNSAMTTOT m
	$
	Procured Capacity for Non-Spin Amount Total by market—The total payments to all QSEs for the Ancillary Service Offers cleared in the market m for Non-Spin, for the hour.

	RTPCNSAMT q, m
	$
	Procured Capacity for Non-Spin Amount per QSE by market—The payment to QSE q for its Ancillary Service Offers cleared in the market m for Non-Spin, for the hour.

	NSFQAMTTOT
	$
	Non-Spin Failure Quantity Amount Total—The total charges to all QSEs for their capacity associated with failures on their Ancillary Service Supply Responsibilities for Non-Spin, for the hour.

	NSFQAMT q
	$
	Non-Spin Failure Quantity Amount per QSE—The charge to QSE q for its total capacity associated with failures on its Ancillary Service Supply Responsibility for Non-Spin, for the hour.

	RTPCNSAMTQSETOT q
	$
	Procured Capacity for Non-Spin Amount Total per QSE—The total payments to a QSE in all SASM markets for the Ancillary Service Offers cleared for Non-Spin, for the hour.

	PCNSAMT q, m
	$
	Procured Capacity for Non-Spin Amount per QSE in DAM—The DAM Non-Spin payment for QSE q for the hour.

	q
	none
	A QSE.

	m
	none
	The DAM or a SASM for the given Operating Hour.


(b)
Each QSE’s share of the net total costs for Non-Spin for the Operating Hour is calculated as follows:

NSCOST q
=
NSPR * NSQ q
Where:

NSPR
=
NSCOSTTOT / NSQTOT

NSQTOT
=
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The above variables are defined as follows:

	Variable
	Unit
	Description

	NSCOST q
	$
	Non-Spin Cost per QSE—QSE q’s share of the net total costs for Non-Spin, for the hour.

	NSPR
	$/MW per hour
	Non-Spin Price—The price for Non-Spin calculated based on the net total costs for Non-Spin, for the hour.

	NSCOSTTOT
	$
	Non-Spin Cost Total—The net total costs for Non-Spin for the hour.  See item (a) above.

	NSQTOT
	MW
	Non-Spin Quantity Total—The sum of every QSE’s portion of its net Ancillary Service Obligation that is not self-supplied with its Resource capacity in either DAM or any SASM, for the hour.

	NSQ q
	MW
	Non-Spin Quantity per QSE—The portion of QSE q’s net Ancillary Service Obligation that is not self-supplied with its Resources capacity in either DAM or any SASM, for the hour.

	NSONET q
	MW
	Non-Spin Obligation Net per QSE—The net Ancillary Service Obligation net of Ancillary Service trades of QSE q, for the hour.

	NSSQ q, m
	MW
	Non-Spin Supplied Quantity per QSE per market—The capacity for Non-Spin to be supplied with Resources represented by QSE q to meet its Ancillary Service Obligation and/or its Ancillary Service Trades, for the market m, for the hour.

	RTPCNS q, m
	MW
	Procured Capacity for Non-Spin per QSE by market—The MW portion of QSE q’s Ancillary Service Offers cleared in the market m to provide Non-Spin, for the hour.

	NSFQ q
	MW
	Non-Spin Failure Quantity per QSE—QSE q’s total capacity associated with failures on its Ancillary Service Supply Responsibility for Non-Spin, for the hour.

	HLRS q
	none
	The hourly Load Ratio Share calculated for QSE q for the hour.  See Section 6.6.2.3, QSE Load Ratio Share for an Operating Hour.

	NSCS q
	MW
	Non-Spin Capacity Sale per QSE—The total Non-Spin capacity shown in Ancillary Service Trades with QSE q as a seller, for the hour.

	NSCP q
	MW
	Non-Spin Capacity Purchase per QSE—The total Non-Spin capacity shown in Ancillary Service Trades with QSE q as a buyer, for the hour.

	NSRP q,  m
	MW
	Non-Spin Replacement per QSE per market—The Non-Spin capacity that was a portion of the Ancillary Service Supply Responsibility of QSE q but is replaced in the market m, for the hour.

	PCNS q, m 
	MW
	Procured Capacity for Non-Spin Service per QSE in DAM—The total Non-Spin capacity quantity awarded to QSE q in the DAM for all the Resources represented by the QSE for the hour.

	q
	none
	A QSE.

	m
	none
	The DAM or a SASM for the given Operating Hour.


(c)
The adjustment to each QSE’s DAM charge for the Non-Spin for the Operating Hour, due to changes during the Adjustment Period or Real-Time operations, is calculated as follows:

RTNSAMT q
=
NSCOST q – DANSAMT q
The above variables are defined as follows:

	Variable
	Unit
	Description

	RTNSAMT q
	$
	Real-Time Non-Spin Amount per QSE—The adjustment to QSE q’s share of the costs for Non-Spin, for the hour.

	NSCOST q
	$
	Non-Spin Cost per QSE—QSE q’s share of the net total costs for Non-Spin, for the hour.

	DANSAMT q
	$
	Day-Ahead Non-Spin Amount per QSE—QSE q’s share of the DAM cost for Non-Spin, for the hour.

	q
	none
	A QSE.
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