

Congestion Revenue Right Charge Types	
	



Nodal Settlements Handbook
A reference document for Nodal Settlement users maintained by the Communications and Settlement Working Group (CSWG)


[bookmark: _Toc92795359][bookmark: _Toc121538115]



Table of Contents
1.0	Document Purpose	6
1.1	Disclaimer	6
2.0	Settlement Handbook Format	6
3.0	Day-Ahead Charge Types	7
3.1	Day-Ahead Energy Payment	7
3.2	Day-Ahead Energy Charge	8
3.3	Shadow Settlement Activity for Day-Ahead Energy Payments and Charges	10
3.4	Day-Ahead  PTP Real-Time Obligation Charge or Payment	10
3.4.1	Pre-Settlement and Shadow Settlement of Day-Ahead  PTP Real-Time Obligation	12
3.5	Day-Ahead Energy Revenue	12
3.6	RMR Day-Ahead Energy Revenue Total	14
3.7	Day-Ahead Make-Whole Payment	15
3.7.1	Pre-settlement Activity	18
3.7.2	Shadow Settlement Activity	18
3.8	Day-Ahead Make-Whole Charge	19
3.8.1	Pre-Settlement and Shadow Settlement Activity	21
3.9	Regulation Up Service Payment	22
3.10	Regulation Down Service Payment	23
3.11	Responsive Reserve Service Payment	25
3.12	Non-Spinning Reserve Service Payment	26
3.13	Pre-settlement and Shadow Settlement Activity for Ancillary Service Awards	27
3.14	Regulation Up Service Charge	28
3.15	Regulation Down Service Charge	30
3.16	Responsive Reserve Service Charge	32
3.17	Non-Spinning Reserve Service Charge	34
3.18	Pre-settlement and Shadow Settlement Activity for Ancillary Service Charges	36
3.19	Payments and Charges for PTP Obligations Settled in DAM	37
3.20	Payments for PTP Options Settled in DAM	41
3.21	Payments for FGRs Settled in DAM	47
3.22	Payments and Charges for PTP Obligations with Refund Settled in DAM (OOS)	51
3.23	Payments for PTP Options with Refund Settled in DAM (OOS)	57
3.24	Shortfall Charges to CRR Owners in DAM	63
3.25	Pre-settlement and Shadow Settlement Activity for DAM CRRs	66
4.0	Real-Time Charge Types	66
4.1	Real-Time Energy Imbalance Payment or Charge at a Resource Node	66
4.1.1	Pre-settlement and Shadow Settlement Activity	71
4.2	Real-Time Energy Imbalance Payment or Charge at a Load Zone	72
4.2.1	Pre-settlement and Shadow Settlement Activity	74
4.3	Real-Time Energy Imbalance Payment or Charge at a Hub	74
4.3.1	Pre-settlement and Shadow Settlement Activity	76
4.4	Real-Time Energy Payment for DC Tie Import	76
4.5	Real-Time Energy Payment for a Block Load Transfer Point	78
4.6	Real-Time Energy Charge for a DC Tie Export Represented by the QSE Under the Oklaunion Exemption	79
4.7	Real-Time Congestion Payment or Charge for Self-Schedules(OOS)	80
4.7.1	Pre-settlement and Shadow Settlement Activity	81
4.8	Generation Resource Base-Point Deviation Charge	82
4.8.1	IRR Generation Resource Base-Point Deviation Charge	82
4.8.2	Generation Resource Base-Point Deviation Charge	85
4.8.2.1	Base-Point Deviation Charge for Over Generation	86
4.8.2.2	Base-Point Deviation Charge for Under Generation	88
4.8.3	Pre-settlement Activity	90
4.8.4	Shadow Settlement Activity	92
4.9	Base Point Deviation Payment	92
4.10	Real-Time Revenue Neutrality Allocation	94
4.10.1	Pre-settlement and Shadow Settlement Activity	95
4.11	ERCOT System Administration Charge	95
4.11.1	Pre-settlement and Shadow Settlement Activity	97
4.12	Payments for Ancillary Service Capacity Sold in a Supplemental Ancillary Service Market	97
4.12.1	Regulation Up	97
4.12.2	Regulation Down	99
4.12.3	Responsive Reserve	100
4.12.4	Non-Spin	101
4.12.5	Charges for Ancillary Service Capacity Replaced Due to Failure to Provide	103
4.12.6	Regulation Up	103
4.12.7	Regulation Down	104
4.12.8	Responsive Reserve	105
4.12.9	Non-Spin	106
4.12.10	Pre-settlement and Shadow Settlement Activity	106
4.13	Adjustments to Cost Allocations for Ancillary Services Procurement	108
4.13.1	Regulation Up	108
4.13.2	Regulation Down	114
4.13.3	Responsive Reserve	117
4.13.4	Non-Spin	121
4.13.1	Pre-settlement and Shadow Settlement Activity	125
4.14	Reliability Must Run Settlements	125
4.14.1	RMR Standby Payment	125
4.14.2	RMR Payment for Energy	131
4.14.3	RMR Adjustment Charge	134
4.14.4	RMR Charge for Unexcused Misconduct	136
4.14.5	RMR Service Charge	137
4.15	Voltage Support Settlements	141
4.15.1	Voltage Support Service Payments	142
4.15.2	Lost Opportunity Payments	147
4.15.3	Voltage Support Charge	150
4.16	Black Start Capacity	151
4.16.1	Black Start Capacity Payment	151
4.16.2	Black Start Capacity Charge	154
4.17	Emergency Operations Settlements	156
4.17.1	Payment for Emergency Power Increase directed by ERCOT	156
4.17.2	Charge for Emergency Power Increase	159
4.17.1	Pre-settlement and Shadow Settlement Activity	160
4.18	Payments and Charges for PTP Obligations Settled in Real-Time	160
4.19	Payments and Charges for PTP Obligations Settled in Real-Time in the Event the DAM is not Executed	162
4.20	Payments for PTP Options Settled in Real-Time	164
4.21	Payments for PTP Options with Refunds Settled in Real-Time (OOS)	169
4.22	Shortfall Charges to CRR Owners in Real-Time	176
4.23	Pre-settlement and Shadow Settlement Activity for DAM CRRs	178
4.24	Nodal Implementation Surcharge	179
5.0	RUC Charge Types	180
5.1	RUC Make-Whole Payment	180
5.1.1	Pre-settlement Activity	181
5.1.2	Shadow Settlement Activity	181
5.2	RUC Guarantee	181
5.2.1	Pre-settlement Activity	184
5.2.2	Shadow Settlement Activity	184
5.3	RUC Minimum Energy Revenue	184
5.3.1	Revenue Less Cost Above LSL During RUC Committed Hours	185
5.3.2	Revenue Less Cost Above LSL During QSE Clawback Intervals	189
5.4	RUC Clawback Charge	193
5.4.1	Pre-settlement and Shadow Settlement Activity	195
5.5	RUC De-commitment Payment	195
5.5.1	Pre-settlement and Shadow Settlement Activity	198
5.6	RUC Make-Whole Charges	199
5.6.1	RUC Capacity Short Charge	199
5.6.2	Pre-settlement and Shadow Settlement Activity	206
5.6.3	RUC Make-Whole Uplift Charge	206
5.6.4	Pre-settlement and Shadow Settlement Activity	208
5.7	RUC Clawback Payment	209
5.7.1	Pre-settlement and Shadow Settlement Activity	210
5.8	RUC De-commitment Charge	210
5.8.1	Pre-settlement and Shadow Settlement Activity	212
6.0	Congestion Revenue Right Charge Types	212
6.1	Payments for PTP Obligation Offers  Awarded	212
6.2	Payment for PTP Option Offers Awarded	213
6.3	Payment for FGR Offers Awarded	214
6.4	Charges for PTP Obligation Bids Awarded	214
6.5	Charges for PTP Option Bids Awarded	215
6.6	Charges for FGR Bids Awarded	216
6.7	Charges for PCRR Obligations (OOS)	217
6.8	Charges for PCRR Options (OOS)	218
6.9	Monthly CRR Zonal Revenue	219
6.10	Monthly CRR Non-Zonal Revenue	219
6.11	Monthly Refunds to Short-Paid CRR Owners	220
6.12	Additional Refunds to DA CRR Account Holder	222
6.13	CRR Balancing Account Closure	224
7.0	Cost to Serve Load	226
7.1	Concept Description:	226
7.2	Cost to Serve Ancillary Services:	226
7.3	Cost to Serve Revenue Neutrality:	227
7.4	Cost to Serve RUC Uplift:	228
8.0	Data Extracts	230
8.1	Introduction	230
8.2	Extract DDLs	231
8.3	How to Utilize Extracts	231
8.4	Market Operating Day Extracts (MODE) and Consolidated Operating Day Extracts (CODE)	233






Charge Type Detail v1.8.doc	Page 5 of 229	04/05/201603/23/2015
[bookmark: _Toc306622377]Document Purpose
With the advent of the ERCOT Texas Nodal Market, significant changes have been implemented to settlement processes and procedures for market participants.  Nodal changes have brought about the increase in the number of bill determinants for settlement equations, the increase in the amount of data for reconciliation and the introduction of a Day Ahead market that adds additional settlement runs for each operating day.  This document was created and maintained by the Settlements and Extracts Working Group (SEWG) is designed to serve as a reference guide for ERCOT market participants for settlement and related activities.  The Communications and Settlement Working Group (CSWG) will maintain this guide based on market changes that arise from the ERCOT stakeholder process, Other calculations of interest to the market, such as ERO Fee and Cost to Serve may also be presented
[bookmark: _Toc306622378]Disclaimer

The Nodal Settlements Operating Guide is not a substitute for the ERCOT Protocols or the Public Utility Commission of Texas (PUCT) Substantive Rules.  Each Market Participant shall comply with the ERCOT Protocols and the PUCT Substantive Rules.  In the event of a conflict between the ERCOT Protocols or PUCT Substantive Rules, the ERCOT Protocols and PUCT Substantive Rules take precedence over this guide.




[bookmark: _Toc306622379]Settlement Guide Format
The Nodal Settlements Operating Guide will provide users with a indexed presentation of all settlement charge types and various bill determinant calculations used in settlement charge types.  The document will sub-divide the calculations into the following categories:
· Section 3- Day Ahead Settlement
· Section 4- Real Time Settlement
· Section 5- RUC Settlement
· Section 6- Congestion Settlement
· Section 7- ERS, ERO and other

Each charge type will be supported by a graphical equation that will be represented with the following structure:

[image: ]


Each equation will include this structure to better define the components that make up the calculation.  In some cases the Price Component and Quantity Component will require pre-calculations of other determinants to arrive at the final quantity or price.  In these cases, each pre-calculation that is required for a complex settlement charge type will follow the same structure as indicated above.

Each charge type will also contain a bill determinant grid to define bill determinants.  Each bill determinant grid will identify for each equation the ERCOT bill determinant name, unit of measure, description, interval frequency, data extract source and whether the determinant is capable of being shadowed.  Any pre-calculations that are conducted using other determinants will also be included in each charge type grid.

[bookmark: _Toc306622380]Day-Ahead Charge Types 
[bookmark: _Toc306622381]Day-Ahead Energy Payment
	
Description
The Day-Ahead Energy Payment is made for all cleared offers (excluding offers submitted for the RMR Units) to sell energy in the DAM, whether through three part supply offers or DAM Energy-Only Offer Curves. The payment to each QSE for each settlement point is calculated on an hourly interval. 

Calculations
Calculate Day-Ahead Energy Sale Amount by QSE and Settlement Point for each Operating Hour of the Operating Day.
[image: ]
Calculate Day-Ahead Energy Sale Amount QSE Total per QSE by QSE for each Operating Hour of the Operating Day.
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	Variable
	Unit
	Description
	Interval Frequency
	Extract Source
	Shadow-able

	DAESAMT q, p
	$
	Day-Ahead Energy Sale Amount per QSE per Settlement PointThe payment to QSE q for the cleared energy offers at Settlement Point p for the hour.
	1 / hour  
	DAMINT
	Yes

	DASPP p
	$/MWh
	Day-Ahead Settlement Point Price per Settlement PointThe DAM SPP at Settlement Point p for the hour.
	1 / hour  
	MKTINT
	No

	DAES q, p
	MW
	Day-Ahead Energy Sale per QSE per Settlement PointThe total amount of energy represented by QSE q’s cleared Three-Part Supply Offers in the DAM and cleared DAM Energy-Only Offer Curves at Settlement Point p, excluding the offers submitted for RMR Units at the same Settlement Point, for the hour.
	1 / hour  
	MKTINT
	Yes

	DAESAMTQSETOT q
	$
	Day-Ahead Energy Sale Amount QSE Total per QSEThe total of the payments to QSE q for its cleared energy offers at all Settlement Points for the hour.
	1 / hour
	DAMINT
	Yes


[bookmark: _Toc306622382]Day-Ahead Energy Charge

Description
The Day-Ahead Energy Charge is made for all cleared DAM Energy bids. The charge to each QSE for each settlement point is calculated on an hourly interval. 

Calculation
Calculate Day-Ahead Energy Purchase Amount by QSE and Settlement Point for each Operating Hour of the Operating Day.

[image: ]
Calculate Day-Ahead Energy Purchase Amount to QSE by QSE for each Operating Hour of the Operating Day.
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	Variable
	Unit
	Description
	Interval Frequency
	Extract Source
	Shadow-able

	DAEPAMT q, p
	$
	Day-Ahead Energy Charge per QSE per Settlement PointThe charge to QSE q for all its cleared DAM Energy Bids at Settlement Point p for the hour.
	1 / hour  
	DAMINT
	Yes

	DASPP p
	$/MWh
	Day-Ahead Settlement Point Price per Settlement PointThe DAM SPP at Settlement Point p for the hour. 
	1 / hour  
	MKTINT
	No

	DAEP q, p
	MW
	Day-Ahead Energy Purchase per QSE per Settlement PointThe total amount of energy represented by QSE q’s cleared DAM Energy Bids at Settlement Point p for the hour.
	1 / hour  
	MKTINT
	Yes

	DAEPAMTQSETOT q
	$
	Day-Ahead Energy Purchase Amount QSE Total per QSEThe total of the charges to QSE q for its cleared DAM Energy Bids at all Settlement Points for the hour.
	1 / hour  
	DAMINT
	Yes


[bookmark: _Toc306622383]Shadow Settlement Activity for Day-Ahead Energy Payments and Charges
Pre-settlement and activities for Day-Ahead Market (DAM) purchases and sales from ERCOT can be completed with precision.  Day Ahead awards in volume do not require meter data; purchase and sales volumes as cleared by ERCOT are provided to market participants upon successful completion of the DAM.  DAM clearing prices are also included in the DAM result.  At the close of the DAM, participants will receive their cleared offers and bids and will be able to do a simple price times quantity calculation to determine their Day-Ahead Energy Payments expected and their Day-Ahead Energy Charges expected.

The DAM settlement statement will be published 2-days after the operating day; however, the pre-settlement calculations listed above provide participants with an expected exposure to Day-Ahead Energy Payments and Charges.  The shadow settlement activity simply compares the expected results with the results as posted on the DAM settlement statement. 
[bookmark: _Toc306622384]Day-Ahead  PTP Real-Time Obligation Charge or Payment

Description
ERCOT shall pay or charge a QSE for a cleared PTP Obligation Bid the difference in the DAM Settlement Point Prices between the sink Settlement Point and the source Settlement Point

The Real-Time Obligation (RTOBL) that is acquired from the DAM will be charged (or paid) through DAM settlements on the difference in the DAM Settlement Point Prices between the sink Settlement Point and the source Settlement Point.  RTOBL will be settled through Real-Time settlements, i.e. paid (or charged), based on the difference in the Real-Time Settlement Point Prices between the sink Settlement Point and the source Settlement Point.


Calculation
Calculate the Day-Ahead Real-Time Obligation Amount charge or payment by QSE, source Settlement Point, and sink Settlement Point, for an Operating Day and Operating Hour.

[image: ]
 Where: 




Calculate the Day-Ahead Real-Time Obligation Amount to QSE by QSE for each Operating Hour of the Operating Day.
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	Variable
	Unit
	Description
	Interval Frequency
	Extract Source
	Shadow-able

	DARTOBLAMT q, (j, k)
	$
	Day-Ahead Real-Time Obligation Amount per QSE per pair of source and sinkThe charge or payment to  QSE q for a PTP Obligation Bid cleared in the DAM with the source j and the sink k, for the hour.
	1 / hour  
	DAMINT
	Yes

	DAOBLPR (j, k)
	$/MWh
	Day-Ahead Obligation Price per pair of source and sinkThe DAM clearing price of a PTP Obligation Bid with the source j and the sink k, for the hour.
	1 / hour  
	MKTINT
	No

	DASPP j
	$/MWh
	Day-Ahead Settlement Point Price at sourceThe DAM Settlement Point Price at the source Settlement Point j for the hour.
	1 / hour  
	MKTINT
	No

	DASPP k
	$/MWh
	Day-Ahead Settlement Point Price at sinkThe DAM Settlement Point Price at the sink Settlement Point k for the hour.
	1 / hour  
	MKTINT
	No

	RTOBL q, (j, k)
	MW
	Real-Time Obligation per QSE per pair of source and sinkThe total MW of the QSE’s PTP Obligation Bids cleared in the DAM for the source j and the sink k for the hour.
	1 / hour
	CRRINT
	Yes

	DARTOBLAMTQSETOTq
	$
	Day-Ahead Real-Time Obligation Amount QSE Total per QSE - The net total charge or payment to QSE q for all its PTP Obligation Bids cleared in the DAM for the hour.
	1/ hour
	DAMINT
	Yes


[bookmark: _Toc306622385]Pre-Settlement and Shadow Settlement of Day-Ahead  PTP Real-Time Obligation

Similar to the Day-Ahead awards for energy bids and offers cleared in the DAM, Point-to-Point (PTP) Obligations bid and cleared in the DAM will be awarded with the DAM results.  With the DAM prices also identified in the DAM results, participants simply access the PTP Obligations that cleared at an identified source-sink pair and multiply that volume by the price differences of the Day Ahead Settlement Point Price (DASPP) between the source and sink.  This provides the pre-settlement result that can be compared to the result posted on the DAM settlement statement for shadow settlement purposes.
[bookmark: _Toc306622386]Day-Ahead Energy Revenue

Description
Day-Ahead Energy Revenue (DAEREV) is not a charge type, but rather  a key global bill determinant.  This bill determinant is used by multiple charge types and intermediate calculations such as the  Day-Ahead Make-Whole Payment and the RMR Day Ahead Energy Revenue Total calculation.  DAEREV should be calculated for all RMR and non-RMR Resources with a Day-Ahead Energy Sale.

Calculation
Calculate the Day-Ahead Energy Revenue by QSE, Resource, and Settlement Point, for each Operating Hour of the Operating Day.
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	Variable
	Unit
	Description
	Interval Frequency
	Extract Source
	Shadow-able

	DAESR q, r, p, h
	MW
	Day-Ahead Energy Sale from Resource per QSE by Settlement Point per Resource by hourThe amount of energy cleared through Three-Part Supply Offers in the DAM for the Resource at the Resource Node Settlement Point represented by the QSE for the hour.
	1 / hour  
	MKTINT
	Yes

	DASPP p, h
	$/MWh
	Day-Ahead Settlement Point Price by Settlement Point by hourThe DAM Settlement Point Price at the Resource Node Settlement Point for the hour.

	1 / hour  
	MKTINT
	No

	DAEREV q, r, p, h
	$
	Day-Ahead Energy Revenue per QSE per Settlement Point per Resource by hourThe revenue received in the DAM for the Resource at the Resource Node Settlement Point represented by the QSE, based on the DAM Settlement Point Price, for the hour.

	1/ hour
	DAMINT
	Yes



[bookmark: _Toc306622387]
RMR Day-Ahead Energy Revenue Total

Description
The RMR Day-Ahead Energy Revenue Total (RMRDAEREVTOT) is not a charge type, but rather a global bill determinant.  This global bill determinant is used by multiple charge types and intermediate calculations, such as the  Day-Ahead Congestion Rent and RMR Service Charge.  RMRDAEREVTOT is the ERCOT-wide summation of the DAEREV data cut for all RMR units.

Calculation
Calculate the RMR Day-Ahead Energy Revenue Total for each Operating Hour in the Operating Day, using the DAEREV data calculated for RMR Units only, for that Operating Day.
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	Variable
	Unit
	Description
	Interval Frequency
	Extract Source
	Shadow-able

	RMRDAEREVTOT
	$
	RMR Day-Ahead Energy Revenue Total - The total of the RMR Day-Ahead Energy Revenue for all RMR Units for the hour. 
	1 / hour  
	DAMINT
	Yes

	DAEREV q, r, p
	$
	Day-Ahead Energy Revenue per QSE per Settlement Point per Resource by hourThe revenue received in the DAM for the Resource at the Resource Node Settlement Point represented by the QSE, based on the DAM Settlement Point Price, for the hour.
	1/ hour
	DAMINT
	Yes




[bookmark: _Toc306622388]
Day-Ahead Make-Whole Payment

Description
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. (PR 4.6.2.3 (2))  

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.  (PR 4.6.2.3(3)) 

The Day-Ahead Make-Whole Payment compensates an eligible Generation Resource for the portion of its guaranteed operating costs that are greater than the Day-Ahead energy and ancillary service revenue for the commitment period, when that resource starts up to meet its DAM commitment.  Only non-RMR Resources that are deemed eligible (for startup and/or energy costs) can receive payment through the Day-Ahead Make Whole Payment.  A Day-Ahead Make-Whole Payment amount will be calculated, but not paid, for any eligible RMR Resource.  (PR 4.6.2.3.1(1)) 

Calculation
For each QSE, Resource, and Settlement Point with a DAMCOMMITFLAG for an Operating Day calculate the Day-Ahead Make-Whole Payment for each Operating Hour within a commitment period in the Operating Day.

[image: ]
Where h represents the hours within the DAM commitment period, as determined by the DAMCOMMITFLAG. The DAMWAMT will be calculated separately for each commitment period.

Calculate the Day-Ahead Market Guaranteed Cost by QSE, Resource, and Settlement Point, for the commitment period and Operating Day.

[image: ]

Calculate the Day-Ahead Energy Revenue per QSE Resource, for each Operating Hour of the Operating Day.

[image: ]
Calculate the Day-Ahead Ancillary Service Revenue by QSE and Resource, for each Operating Hour of the Operating Day.

[image: ]
Calculate the Day-Ahead Make Whole Payment Amount QSE Total per QSE for each Resource and Operating Hour.
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	Variable
	Unit
	Description
	Interval Frequency
	Extract Source
	Shadow-able

	DAMWAMT q, p, r, h
	$
	Day-Ahead Make-Whole Payment per QSE per Settlement Point per Resource per hour  The payment to QSE q to make-whole the Startup Cost and Energy Cost of Resource r committed in the DAM at Resource Node p for the hour h.
	1/ hour
	DAMINT
	Yes

	DAMGCOST q, p, r
	$
	Day-Ahead Market Guaranteed Amount per QSE per Settlement Point per Resource The sum of the startup cost and the operating energy costs of the DAM-committed Resource r at Resource Node p represented by QSE q, for the DAM-commitment period. 
	1/ hour
	DAMINT
	Yes

	DAEREV q, p, r, h
	$
	Day-Ahead Energy Revenue per QSE per Settlement Point per Resource by hour  The revenue received in the DAM for Resource r at Resource Node p represented by QSE q, based on the DAM Settlement Point Price, for the hour h.
	1/ hour
	DAMINT
	Yes

	DAASREV q,  r, h
	$
	Day-Ahead Ancillary Service Revenue per QSE per Resource by hour  The revenue received in the DAM for Resource r represented by QSE q, based on the Market Clearing Price of Capacity for each Ancillary Service in the DAM, for the hour h.
	1/ hour
	DAMINT
	Yes

	DASPP p, h
	$/MWh
	Day-Ahead Settlement Point Price by Settlement Point by hour The DAM Settlement Point Price at Resource Node p for the hour h.
	1/ hour
	MKTINT
	No

	DAESR q, p, r, h
	MW
	Day-Ahead Energy Sale from Resource per QSE by Settlement Point per Resource by hour  The amount of energy cleared through Three-Part Supply Offers in the DAM for Resource r at Resource Node p represented by QSE q for the hour h.
	1/ hour
	MKTINT
	Yes

	PCRUR r, q, DAM
	MW
	Procured Capacity for Reg-Up from Resource per Resource per QSE in DAM—The Reg-Up capacity quantity awarded to QSE q in the DAM for Resource r for the hour.
	1/ hour
	DAMINT
	Yes

	MCPCRU DAM
	$/MW per hour
	Market Clearing Price of Capacity for Reg-Up in DAM—The DAM Market Clearing Price of Capacity for Reg-Up for the hour.
	1/ hour
	MKTINT
	Yes

	PCRDR r, q, DAM
	MW
	Procured Capacity for Reg-Down from Resource per Resource per QSE in DAM—The Reg-Down capacity quantity awarded to QSE q in the DAM for Resource r for the hour.
	1/ hour
	DAMINT
	Yes

	MCPCRD DAM
	$/MW per hour
	Market Clearing Price of Capacity for Reg-Down in DAM—The DAM Market Clearing Price of Capacity for Reg-Down for the hour.
	1/ hour
	MKTINT
	Yes

	PCRRR r, q, DAM
	MW
	Procured Capacity for Responsive Reserve from Resource per Resource per QSE in DAM—The Responsive Reserve capacity quantity awarded to QSE q in the DAM for Resource r for the hour.
	1/ hour
	DAMINT
	Yes

	MCPCRR DAM
	$/MW per hour
	Market Clearing Price of Capacity for Responsive Reserve in DAM—The DAM Market Clearing Price of Capacity for Responsive Reserve for the hour.
	
	1/ hour
	MKTINT
	Yes

	PCNSR r, q, DAM
	MW
	Procured Capacity for Non-Spin from Resource per Resource per QSE in DAM—The Non-Spin capacity quantity awarded to QSE q in the DAM for Resource r for the hour.
	1/ hour
	DAMINT
	Yes

	MCPCNS DAM
	$/MW per hour
	Market Clearing Price of Capacity for Non-Spin in DAM—The DAM Market Clearing Price of Capacity for Non-Spin for the hour.
	1/ hour
	MKTINT
	Yes

	SUO q, p, r
	$/start
	Startup Offer per QSE per Settlement Point per Resource (The Startup Offer included in the Three-Part Supply Offer associated with Resource r at Resource Node p represented by QSE q, for the first hour of the DAM-commitment period.)
	N/A
	MKTINT
	Yes

	MEO q, p, r, h
	$/MWh
	Minimum-Energy Offer per QSE per Settlement Point per Resource per hour—The Minimum-Energy Offer included in the Three-Part Supply Offer associated with Resource r at Resource Node p represented by QSE q, for the hour h.
	1/ hour
	MKTINT
	Yes

	LSL q, p, r, h
	MW
	Low Sustained Limit per QSE per Settlement Point per Resource per hourThe Low Sustained Limit of Resource r at Resource Node p represented by QSE q, for the hour h.
	1/ hour
	MKTINT
	Yes

	DAAIEC q, p, r h
	$/MWh
	Day-Ahead Average Incremental Energy Cost per QSE per Settlement Point per Resource per hourThe average incremental energy cost, calculated according to the energy offer curve capped by the generic energy price, for the output levels between the DAESR and the LSL of Resource r at Resource Node p represented by QSE q, for the hour h.
	1/ hour
	PREINT
	Yes

	DAMWAMTQSETOT q
	$
	Day-Ahead Make-Whole Payment QSE Total per QSEThe total of the Day-Ahead Make-Whole Payments to QSE q for the DAM-committed non-RMR Generation Resources represented by this QSE for the hour.
	1/hour 
	DAMINT 
	Yes



[bookmark: _Toc306622389]Pre-settlement Activity

In preparation for settlement, participants that have resources that will be subject to make-whole payments should always have in mind what the resource guaranteed cost.  For Day-Ahead Make-whole, calculating the DAMGCOST (DAM guaranteed cost) requires information submitted to ERCOT that represents the Start-up Offer, Minimum Energy Offer and the Incremental Energy.  Start up offer comes as a fixed start up price.  The minimum energy offer provides the cost to run the unit at minimum, that volume represented by the submitted Low Sustainable Limit (LSL) for the resource.  The incremental Energy cost will calculate costs for the unit above LSL, but must take into account any Day-Ahead Energy Sales from the resource.  As this information should be readily available based on a participants submission of their resource information to ERCOT, guarantee costs are easily calculated in advance of settlement.

The make-whole calculation will take the calculated guarantee cost and compare to the Day-Ahead Energy Revenue and the Day-Ahead Ancillary Service Revenue, essentially arriving at a net position of accounted for revenues against costs.  If the revenues are not sufficient to meet the guarantee cost, the participant should expect a make-whole payment.  Day-Ahead Energy and Day-Ahead Ancillary Service revenues are readily available from the DAM results and DAM Ancillary Service awards.  The revenues are calculated simply by taking cleared bids in volume by the DASPP for energy and the MCPC the ancillary service capacity.

[bookmark: _Toc306622390]Shadow Settlement Activity

The pre-settlement activity should provide the participant with an expected make-whole payment when applicable.  Differences from what appears on the settlement statement should be researched to identify what components of the calculation may differ from internal data to ERCOT settled.  All bill determinants for the calculation are available in the extracts listed above in the determinant grid.  It is recommended that participants verify that the internally calculated cost guarantee is the same that ERCOT calculates.  In the event that it is different, simply verifying that the start cost, minimum energy price, incremental energy price and LSL that ERCOT publishes in the extracts matches the internal amounts would be a first step to research.  Otherwise, any differences would be indentified in the Day-Ahead Energy Sales.  If the guarantee cost matches ERCOT but make-whole payments are not as expected, then there will be differences in the Day-Ahead Energy Revenue and/or Day-Ahead Ancillary Service Revenue.  Simply verifying clearing prices and quantities should identify any differences.
[bookmark: _Toc306622391]Day-Ahead Make-Whole Charge

Description
ERCOT shall charge a Day-Ahead Make-Whole Charge to each QSE that has one or more cleared DAM Energy Bids and/or PTP Obligation Bids.  The Day-Ahead Make-Whole Charge for an hour is that QSE’s prorata share of the total amount of Make-Whole Payments for that hour. The proration must be based on the ratio of the energy amount of the QSE’s cleared DAM Energy Bids and PTP Obligation Bids to the total energy amount of all QSEs’ cleared DAM Energy Bids and PTP Obligation Bids. (PR 4.6.2.3.2)

The Day-Ahead Make-Whole Payment, for RMR and non-RMR units, is uplifted to QSE’s with DAM cleared Energy Bids and/or DAM cleared Real-Time Obligation Bids via the Day-Ahead Make Whole Charge.  The RMR units are not actually paid through the Day-Ahead Make-Whole Payment; however, the Day-Ahead Make-Whole Charge includes a component for Day-Ahead Make-Whole Payment to RMR units.  The RMR Day-Ahead Make-Whole Revenue Total component is included in the Day-Ahead Make-Whole Charge as a mechanism to collect money to be paid to the RMR resources in Real-Time settlements.

Calculation
Calculate the Day-Ahead Make-Whole Charge by QSE and Operating Hour for the Operating Day.
[image: ]

Calculate the Day-Ahead Make-Whole Payment Total for the Operating Day by summing the Make-Whole payments from all QSEs

[image: ]


Calculate the RMR Day-Ahead Make-Whole Revenue Total for the Operating Day by summing the DAMWAMT data for RMR Units 

[image: ]

Calculate the Day-Ahead Energy Purchase Ratio Share by QSE and Operating Hour for the Operating Day.

[image: ]

Calculate the Day-Ahead Energy Total by Operating Hour for the Operating Day

[image: ]

Calculate Day-Ahead Energy by QSE and Operating Hour for the Operating Day

[image: ]

	Variable
	Unit
	Description
	Interval Frequency
	Extract Source
	Shadow-able

	LADAMWAMT q
	$
	Day-Ahead Make-Whole ChargeThe allocated charge to QSE q to make whole all the eligible DAM-committed Resources for the hour.
	1 / hour 
	DAMINT
	Yes

	DAMWAMTTOT
	$
	Day-Ahead Make-Whole Payment TotalThe total of the Day-Ahead Make-Whole Payments to all QSEs for all DAM-committed non-RMR Resources for the hour.
	1 / hour 
	DAMINT
	No

	DAMWAMTQSETOT q
	$
	Day-Ahead Make-Whole Payment QSE Total per QSEThe total of the Day-Ahead Make-Whole Payments to QSE q for the DAM-committed non-RMR Generation Resources represented by this QSE for the hour.
	1 / hour 
	DAMINT
	Yes

	RMRDAMWREVTOT
	$
	RMR Day-Ahead Make-Whole Revenue TotalThe total of the RMR Day-Ahead Make-Whole Revenue for all DAM-committed RMR Units for the hour.
	1 / hour 
	DAMINT
	No

	DAMWAMT q, p, r
	$
	Day-Ahead Make-Whole Payment per QSE per Settlement Point per ResourceThe payment to QSE q to make-whole the Startup Cost and Energy Cost of Resource r committed in the DAM at Resource Node p for the hour.  This variable is calculated the same as in Section 4.6.2.3.1, Day-Ahead Make-Whole Payment, paragraph (1).
	1 / hour 
	DAMINT
	Yes

	DAERS q
	None
	Day-Ahead Energy Purchase Ratio Share per QSE The ratio of QSE q’s total amount of energy represented by its cleared DAM Energy Bids and PTP Obligation Bids, to the total amount of energy represented by all QSEs’ cleared DAM Energy Bids and PTP Obligation Bids, for the hour.
	1 / hour 
	MKTINT
	Yes, need market totals from ERCOT

	DAETOT
	MW
	Day-Ahead Energy Total—The total amount of energy represented by all cleared DAM Energy Bids and all cleared PTP Obligation Bids for the hour.
	1 / hour 
	DAMINT
	No

	DAE q
	MW
	Day-Ahead Energy per QSE—QSE q’s total amount of energy, represented by its cleared DAM Energy Bids and PTP Obligation Bids, for the hour.
	1 / hour 
	DAMINT
	Yes

	DAEP q, p
	MW
	Day-Ahead Energy Purchase per QSE per Settlement Point—The total amount of energy represented by QSE q’s cleared DAM Energy Bids at the Settlement Point p for the hour.
	1 / hour 
	MKTINT
	Yes

	RTOBL q, (j, k)
	MW
	Real-Time Obligation per QSE per pair of source and sink—The total amount of energy represented by QSE q’s cleared PTP Obligation Bids with the source j and the sink k, for the hour.
	1 / hour 
	MKTINT
	Yes



[bookmark: _Toc306622392]Pre-Settlement and Shadow Settlement Activity

	The Day-Ahead Make-whole Charge is essentially an uplift charge; however, the uplift is made based on a Day-Ahead Energy Ratio Share.  This ratio share is calculated by simply taking Day-Ahead Energy in MW volume for the participant and dividing by the total of market Day-Ahead Energy.  Along with the total Day-Ahead Energy volume for the market, in order to shadow settle this charge a participant would need to know the total market make-whole payments and RMR make-whole payments.  ERCOT will provide these totals in the extracts once settlement is calculated.  Participants may want to trend the costs historically and look for some reasonable range of historical average and more closely investigate significant deviations from the norm.

[bookmark: _Toc306622393]Regulation Up Service Payment

Description
ERCOT shall pay each QSE whose Ancillary Service Offers to provide Reg-Up to ERCOT were cleared in the DAM. (PR 4.6.4.1.1)  Payment is calculated by QSE for each hour of the Operating Day within the Day Ahead Market.  

[ERCOT REQUIREMENT]
These particular bill determinants, PCRUAMT and PCRU, will need to be calculated and recorded with a market identifier.  This is necessary to maintain market Integrity.  As a result, it will be necessary to propagate the market identifier from the original input bill determinant to the output bill determinant.

Calculation
[image: ]
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	Variable
	Unit
	Description
	Interval Frequency
	Extract Source
	Shadow-able

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

	PCRU q, DAM 
	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 this QSE for the hour.
	1 / hour
	DAMINT
	Yes

	PCRUR r, q, DAM
	MW
	Procured Capacity for Reg-Up from Resource per Resource per QSE in DAM—The Reg-Up capacity quantity awarded to QSE q in the DAM for Resource r for the hour.
	1 / hour
	MKTINT
	Yes

	MCPCRU DAM
	$/MW per hour
	Market Clearing Price of Capacity for Reg-Up in DAM—The DAM Market Clearing Price of Capacity for Reg-Up for the hour.
	1 / hour
	MKTINT
	No



[bookmark: _Toc306622394]Regulation Down Service Payment

Description
ERCOT shall pay each QSE whose Ancillary Service Offers to provide Reg-Down to ERCOT were cleared in the DAM. (PR 4.6.4.1.2) Payment is calculated by QSE for each hour of the Operating Day within the Day Ahead Market.  

[ERCOT REQUIREMENT]
These particular bill determinants, PCRDAMT and PCRD, will need to be calculated and recorded with a market identifier.  This is necessary to maintain market Integrity.  As a result, it will be necessary to propagate the market identifier from the original input bill determinant to the output bill determinant.

Calculation
[image: ]
Where:
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	Variable
	Unit
	Description
	Interval Frequency
	Extract Source
	Shadow-able

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

	PCRD q, DAM 
	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 this QSE for the hour.
	1 / hour
	DAMINT
	Yes

	PCRDR r, q, DAM
	MW
	Procured Capacity for Reg-Down from Resource per Resource per QSE in DAM—The Reg-Down capacity quantity awarded to QSE q in the DAM for Resource r for the hour.
	1 / hour
	MKTINT
	Yes

	MCPCRD DAM
	$/MW per hour
	Market Clearing Price of Capacity for Reg-Down in DAM—The DAM Market Clearing Price of Capacity for Reg-Down for the hour.
	1 / hour
	MKTINT
	No





[bookmark: _Toc306622395]Responsive Reserve Service Payment

Description
ERCOT shall pay each QSE whose Ancillary Service Offers to provide Responsive Reserve to ERCOT were cleared in the DAM. (PR 4.6.4.1.3)  Payment is calculated by QSE for each hour of the Operating Day within the Day Ahead Market. 

[ERCOT REQUIREMENT]
These particular bill determinants, PCRRAMT and PCRR, will need to be calculated and recorded with a market identifier.  This is necessary to maintain market Integrity.  As a result, it will be necessary to propagate the market identifier from the original input bill determinant to the output bill determinant.

Calculation
[image: ]
Where:
[image: ]

	Variable
	Unit
	Description
	Interval Frequency
	Extract Source
	Shadow-able

	PCRRAMT q
	$
	Procured Capacity for Responsive Reserve Amount per QSE in DAM—The DAM Responsive Reserve payment for QSE q for the hour.
	1 / hour
	DAMINT
	Yes

	PCRR q, DAM 
	MW
	Procured Capacity for Responsive Reserve per QSE in DAM—The total Responsive Reserve Service capacity quantity awarded to QSE q in the DAM for all the Resources represented by this QSE for the hour.
	1 / hour
	DAMINT
	Yes

	PCRRR r, q, DAM
	MW
	Procured Capacity for Responsive Reserve from Resource per Resource per QSE in DAM—The Responsive Reserve capacity quantity awarded to QSE q in the DAM for Resource r for the hour.
	1 / hour
	MKTINT
	Yes

	MCPCRR DAM
	$/MW per hour
	Market Clearing Price of Capacity for Responsive Reserve in DAM—The DAM Market Clearing Price of Capacity for Responsive Reserve for the hour.
	1 / hour
	MKTINT
	No


[bookmark: _Toc306622396]Non-Spinning Reserve Service Payment

Description
ERCOT shall pay each QSE whose Ancillary Service Offers to provide Non-Spin to ERCOT were cleared in the DAM. (PR 4.6.4.1.4)  Payment is calculated by QSE for each hour of the Operating Day within the Day Ahead Market.  

These particular bill determinants, PCNSAMT and PCNS, will need to be calculated and recorded with a market identifier.  This is necessary to maintain market Integrity.  As a result, it will be necessary to propagate the market identifier from the original input bill determinant to the output bill determinant.

Calculation
[image: ]
Where:
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	Variable
	Unit
	Description
	Interval Frequency
	Extract Source
	Shadow-able

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

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

	PCNSR r, q, DAM
	MW
	Procured Capacity for Non-Spin from Resource per Resource per QSE in DAM—The Non-Spin capacity quantity awarded to QSE q in the DAM for Resource r for the hour.
	Hourly
	MKTINT
	Yes

	MCPCNS DAM
	$/MW per hour
	Market Clearing Price of Capacity for Non-Spin in DAM—The DAM Market Clearing Price of Capacity for Non-Spin for the hour.
	Hourly
	MKTINT
	Yes



[bookmark: _Toc306622397]Pre-settlement and Shadow Settlement Activity for Ancillary Service Awards

The pre-settlement and shadow settlement activity for all Ancillary Service Capacity awards is straightforward.  Upon the clearing of the DAM, participants are notified of their awarded capacity and associated MCPCs.  A simple volume multiplied by price will provide the participant with a estimated settlement that can be compared to the published settlement on the DAM settlement statement.
[bookmark: _Toc306622398]
Regulation Up Service Charge

Description
The Regulation Up Service Charge is assessed to a QSE whose net Regulation Up obligation is in excess of its Regulation Up self-arranged quantity.  The QSE’s net obligation is the result of netting the QSE’s self-arranged amounts against its Regulation Up obligation.  The obligation is based upon the QSE’s Load Ratio Share.  ERCOT determines each QSE’s Ancillary Service obligation for DAM settlement based on Load ratio Share values from the most recent Initial settlement data for the same hour and day of the week as the Operating Day in question.  The QSE is charged for its net obligation at a dollar per MW price that is calculated using the total Regulation Up payment ($) to the market and the total of the excess Regulation Up obligation (MW) for the market.

PR 4.4.7.1 (1) indicates that a QSE cannot self-arrange Regulation Up Service in excess of its Regulation Up obligation.  The QSE’s obligation may also be reduced after the Operating Day, in effect making the self arranged quantity greater than the obligation.  However, this will not occur until after the settlement process for the Operating Day obtains new load values and therefore this is not an issue for the DA settlements process.

Payment is calculated by QSE for each hour of the Operating Day within the Day Ahead Market.


Calculation
[image: ]
	Variable
	Unit
	Description
	Interval Frequency
	Extract Source
	Shadow-able

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

	DARUPR
	$/MW per hour
	Day-Ahead Reg-Up Price—The Day-Ahead Reg-Up price for the hour.
	1 / hour
	MKTINT
	No

	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.
	1 / hour
	DAMINT
	Yes

	PCRUAMTTOT 
	$
	Procured Capacity for Reg-Up Amount Total in DAM—The total of the DAM Reg-Up payments for all QSEs for the hour.
	1 / hour
	DAMINT 
	No

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

	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.
	1 / hour
	DAMINT
	No

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

NOTE: The Obligation data received from the original source system shall be based upon the Load Ratio Share calculated for each of the QSE’s LSEs.  ERCOT shall base the LSE Ancillary Service allocation on the hourly Load Ratio Share for the same hour and day of the week, for the most recent day for which Initial Settlement Statements are available. (PR 4.2.1.2 (1)) The obligation value is available to the QSE by 0600 in the Day-Ahead.
	1 / hour
	MKTINT
	Yes

	DASARUQ q
	MW
	Day-Ahead Self-Arranged Reg-Up Quantity per QSE—The self-arranged Reg-Up quantity submitted by QSE q before 1000 in the Day-Ahead.

	1 / hour
	MKTINT
	Yes 


[bookmark: _Toc306622399]Regulation Down Service Charge

Description
The Regulation Down Service Charge is assessed to a QSE whose net Regulation Down obligation is in excess of its Regulation Down self-arranged quantity.  The QSE’s net obligation is the result of netting the QSE’s self-arranged amounts against its Regulation Down obligation.  The obligation is based upon the QSE’s Load Ratio Share.  ERCOT determines each QSE’s Ancillary Service obligation for DAM settlement based on Load ratio Share values from the most recent Initial settlement data for the same hour and day of the week as the Operating Day in question.  The QSE is charged for its net obligation at a dollar per MW price that is calculated using the total Regulation Down payment ($) to the market and the total of the excess Regulation Down obligation (MW) for the market.

PR 4.4.7.1 (1) indicates that a QSE cannot self-arrange Regulation Down Service in excess of its Regulation Down obligation.  The QSE’s obligation may also be reduced after the Operating Day, in effect making the self arranged quantity greater than the obligation.  However, this will not occur until after the settlement process for the Operating Day obtains new load values and therefore this is not an issue for the DA settlements process.

Payment is calculated by QSE for each hour of the Operating Day within the Day Ahead Market.


Calculation
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	Variable
	Unit
	Description
	Interval Frequency
	Extract Source
	Shadow-able

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

	DARDPR
	$/MW per hour
	Day-Ahead Reg-Down Price—The Day-Ahead Reg-Down price for the hour.
	1 / hour
	MKTINT
	No

	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.
	1 / hour
	DAMINT
	No

	PCRDAMTTOT
	$
	Procured Capacity for Reg-Down Amount Total in DAM—The total of the DAM Reg-Down payments for all QSEs for the hour.
	1 / hour
	DAMINT 
	No

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

	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.
	1 / hour
	DAMINT
	No

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

NOTE: The Obligation data received from the original source system shall be based upon the Load Ratio Share calculated for each of the QSE’s LSEs.  ERCOT shall base the LSE Ancillary Service allocation on the hourly Load Ratio Share for the same hour and day of the week, for the most recent day for which Initial Settlement Statements are available. (PR 4.2.1.2 (1)) The obligation value is available to the QSE by 0600 in the Day-Ahead.
	1 / hour
	MKTINT
	Yes

	DASARDQ q
	MW
	Day-Ahead Self-Arranged Reg-Down Quantity per QSE—The Self-Arranged Reg-Down Quantity submitted by QSE q before 1000 in the Day-Ahead.
	1 / hour
	MKTINT
	Yes


[bookmark: _Toc306622400]Responsive Reserve Service Charge

Description
The Responsive Reserve Service Charge is assessed to a QSE whose net Responsive Reserve obligation is in excess of its Responsive Reserve self-arranged quantity.  The QSE’s net obligation is the result of netting the QSE’s self-arranged amounts against its Responsive Reserve obligation.  The obligation is based upon the QSE’s Load Ratio Share.  ERCOT determines each QSE’s Ancillary Service obligation for DAM settlement based on Load ratio Share values from the most recent Initial settlement data for the same hour and day of the week as the Operating Day in question.  The QSE is charged for its net obligation at a dollar per MW price that is calculated using the total Responsive Reserve payment ($) to the market and the total of the excess Responsive Reserve obligation (MW) for the market.

PR 4.4.7.1 (1) indicates that a QSE cannot self-arrange Responsive Reserve Service in excess of its Responsive Reserve obligation.  The QSE’s obligation may also be reduced after the Operating Day, in effect making the self arranged quantity greater than the obligation.  However, this will not occur until after the settlement process for the Operating Day obtains new load values and therefore this is not an issue for the DA settlements process.

Payment is calculated by QSE for each hour of the Operating Day within the Day Ahead Market.


Calculation
[image: ]


	Variable
	Unit
	Description
	Interval Frequency
	Extract Source
	Shadow-able

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

	DARRPR
	$/MW per hour
	Day-Ahead Responsive Reserve Price—The Day-Ahead Responsive Reserve price for the hour.
	1 / hour
	MKTINT
	No

	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.

NOTE: The Obligation data received from the original source system shall be based upon the Load Ratio Share calculated for each of the QSE’s LSEs.  ERCOT shall base the LSE Ancillary Service allocation on the hourly Load Ratio Share for the same hour and day of the week, for the most recent day for which Initial Settlement Statements are available. (PR 4.2.1.2 (1)) The obligation value is available to the QSE by 0600 in the Day-Ahead.
	1 / hour
	DAMINT
	Yes

	PCRRAMTTOT 
	$
	Procured Capacity for Responsive Reserve Amount Total in DAM—The total of the DAM Responsive Reserve payments for all QSEs for the hour.
	1 / hour
	DAMINT 
	No

	PCRRAMT q
	$
	Procured Capacity for Responsive Reserve Amount per QSE for DAM—The DAM Responsive Reserve payment for QSE q for the hour.
	1 / hour
	DAMINT
	Yes

	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.
	1 / hour
	DAMINT
	No

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

	DASARRQ q
	MW
	Day-Ahead Self-Arranged Responsive Reserve Quantity per QSE—The self-arranged Responsive Reserve quantity submitted by QSE q before 1000 in the Day-Ahead.
	1 / hour 
	MKTINT
	Yes 


[bookmark: _Toc306622401]Non-Spinning Reserve Service Charge

Description
The Non-Spin Service Charge is assessed to a QSE whose net Non-Spin obligation is in excess of its Non-Spin self-arranged quantity.  The QSE’s net obligation is the result of netting the QSE’s self-arranged amounts against its Non-Spin obligation.  The obligation is based upon the QSE’s Load Ratio Share.  ERCOT determines each QSE’s Ancillary Service obligation for DAM settlement based on Load ratio Share values from the most recent Initial settlement data for the same hour and day of the week as the Operating Day in question.  The QSE is charged for its net obligation at a dollar per MW price that is calculated using the total Non-Spin payment ($) to the market and the total of the excess Non-Spin obligation (MW) for the market.

PR 4.4.7.1 (1) indicates that a QSE cannot self-arrange Non-Spin Service in excess of its Non-Spin obligation.  The QSE’s obligation may also be reduced after the Operating Day, in effect making the self arranged quantity greater than the obligation.  However, this will not occur until after the settlement process for the Operating Day obtains new load values and therefore this is not an issue for the DA settlements process.

Payment is calculated by QSE for each hour of the Operating Day within the Day Ahead Market.


Calculation
[image: ]


	Variable
	Unit
	Description
	Interval Frequency
	Extract Source
	Shadow-able

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

	DANSPR
	$/MW per hour
	Day-Ahead Non-Spin Price—The Day-Ahead Non-Spin price for the hour.
	1 / hour
	MKTINT
	No

	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.
	1 / hour
	DAMINT
	Yes

	PCNSAMTTOT
	$
	Procured Capacity for Non-Spin Amount Total in DAM—The total of the DAM Non-Spin payments for all QSEs for the hour.
	1 / hour
	DAMINT 
	No

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

	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.
	1 / hour
	DAMINT
	No

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

	DASANSQ q

	MW
	Day-Ahead Self-Arranged Non-Spin Quantity per QSE—The self-arranged Non-Spin quantity submitted by QSE q before 1000 in the Day-Ahead.
	1 / hour 
	MKTINT
	Yes



[bookmark: _Toc306622402]Pre-settlement and Shadow Settlement Activity for Ancillary Service Charges

The pre-settlement and shadow settlement activity for Ancillary Service Charges should provide a reasonable estimate of charges that will settle with participants who represent load obligations for those services.  While the AS price is derived from the total dollars paid to providers of the service divided by the total MW of the service procured for the market, the MCPC for the service will always serve as a reasonable and accurate proxy for that price (in nearly all cases the calculated price and MCPC differ by immaterial amounts if at all).  Each participant that represents load will have a calculated obligation based on an historic Load Ratio Share and will also know to the degree to which any service was self arranged via trades or self provision.  In this case, the participant can come up with a price multiplied by quantity to arrive at an estimated settlement at the close of the DAM and AS Awards, and compare that to the settled result that is posted on the DAM settlement statement.
[bookmark: _Toc306622403]
Payments and Charges for PTP Obligations Settled in DAM

Description

A PTP Obligation is a type of CRR that entitles the holder to be charged or to receive compensation and is evaluated in each CRR Auction and DAM as the positive and negative power flows on all directional network elements created by the injection and withdrawal at the specified source and sink points of the quantity represented by the CRR bid or offer (MW). 

Settlement of PTP Obligations in the DAM is described as follows: (PR 7.9.1.1(3), PR 7.9.1.1.(4), PR 7.9.3.3)

(1) Except as specified otherwise in paragraph (2) below, ERCOT shall pay or charge the owner of each PTP Obligation based on the difference in the Day-Ahead Settlement Point Price between the sink Settlement Point and the source Settlement Point.  
(2) [bookmark: OLE_LINK7][bookmark: OLE_LINK8]For PTP Obligation that has a positive value and source or sink at a Resource Node, the PTP Obligation payment may be reduced due to directional network elements that are oversold in previous CRR auctions.


Calculation

[image: ]
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The net total payment or charge to each CRR Owner for the Operating Hour of all its PTP Obligations settled in the DAM is calculated as follows:
[image: ]

	Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	DAOBLAMT o, (j, k)
	$
	Day-Ahead Obligation Amount per CRR Owner per source and sink pair—The payment or charge to CRR Owner o for the PTP Obligations with the source j and the sink k settled in the DAM, for the hour.
	1 / Hour
	CRRINT
	Yes

	DAOBLTP o, (j, k)
	$
	Day-Ahead Obligation Target Payment per CRR Owner per source and sink pair—The target payment for CRR Owner o’s PTP Obligations with the source j and the sink k settled in the DAM, for the hour.
	1 / Hour
	CRRINT
	Yes

	DAOBLHV o, (j, k)
	$
	Day-Ahead Obligation Hedge Value per CRR Owner per source and sink pair—The hedge value of CRR Owner o’s PTP Obligations with the source j and the sink k settled in the DAM, for the hour.
	1 / Hour
	CRRINT
	Yes

	DAOBLDA o, (j, k)
	$
	Day-Ahead Obligation Derated Amount per CRR Owner per source and sink pair—The derated amount of CRR Owner o’s PTP Obligations with the source j and the sink k settled in the DAM, for the hour.
	1 / Hour
	CRRINT
	Yes

	DAOBLPR (j, k)
	$/MW per hour
	Day-Ahead Obligation Price per source and sink pair—The DAM price of a PTP Obligation with the source j and the sink k, for the hour.
	1 / Hour
	DAMINT
	Yes

	DASPP j
	$/MWh
	Day-Ahead Settlement Point Price at source—The DAM Settlement Point Price at the source Settlement Point j, for the hour.
	1 / Hour
	MKTINT
	No

	DASPP k
	$/MWh
	Day-Ahead Settlement Point Price at sink—The DAM Settlement Point Price at the sink Settlement Point k, for the hour.
	1 / Hour
	MKTINT
	No

	OBLDRPR (j, k)
	$/MW per hour
	Obligation Deration Price per source and sink pair—The deration price of a PTP Obligation with the source j and the sink k, for the hour.
	1 / Hour
	CRRINT
	Yes

	DASP c
	$/MW per hour
	Day-Ahead Shadow Price per constraint—The DAM Shadow Price of the constraint c for the hour.
	1 / Hour
	MKTINT
	No

	DRF c
	none
	Deration Factor per constraint—The deration factor of the constraint c for the hour, equal to the MW amount by which the constraint is oversold divided by the total MW amount of the positive impacts on the constraint of all CRRs existing prior to DAM execution.
	1 / Hour
	CRRINT
	No

	DAWASF j, c
	none
	Day-Ahead Weighted Average Shift Factor at source per constraint—The Day-Ahead Shift Factor for the source Settlement Point and the directional network element for constraint c, in the hour.
	1 / Hour
	MKTINT
	No

	DAWASF k, c
	None
	Day-Ahead Weighted Average Shift Factor at sink per constraint—The Day-Ahead Shift Factor for the sink Settlement Point and the directional network element for constraint c, in the hour.
	1 / Hour
	MKTINT
	No

	DAOBLHVPR (j, k)
	$/MWh
	Day-Ahead Obligation Hedge Value Price per source and sink pair—The Day-Ahead hedge price of a PTP Obligation with the source j and the sink k, for the hour.
	1 / Hour
	CRRINT
	Yes

	MINRESPR j
	$/MWh
	Minimum Resource Price for source—The lowest Minimum Resource Price for the types of Resources located at the source Settlement Point j.
	1 / Hour
	CRRINT
	No

	MAXRESPR k
	$/MWh
	Max Resource Price for sink—The highest Maximum Resource Price for the types of Resources located at the sink Settlement Point k.
	1 / Hour
	CRRINT
	No

	DAOBL o, (j, k)
	MW
	Day-Ahead Obligation per CRR Owner per source and sink pair—The number of CRR Owner o’s PTP Obligations with the source j and the sink k settled in the DAM for the hour.
	1 / Hour
	MKTINT
	Yes

	DAOBLAMTOTOT o
	$
	Day-Ahead Obligation Amount Owner Total per CRR Owner—The net total payment or charge to CRR Owner o for all its PTP Obligations settled in the DAM, for the hour.
	1 / Hour
	CRRINT
	Yes

	DAOBLCROTOT o
	$
	Day-Ahead Obligation Credit Owner Total per CRR Owner—The total payment to CRR Owner o for its PTP Obligations settled in the DAM, for the hour.
	1 / Hour
	CRRINT
	Yes

	DAOBLCHOTOT o
	$
	Day-Ahead Obligation Charge Owner Total per CRR Owner—The total charge to CRR Owner o for its PTP Obligations settled in the DAM, for the hour.
	1 / Hour
	CRRINT
	Yes



[bookmark: _Toc306622404]Payments for PTP Options Settled in DAM
	
Description
A PTP Option is a type of CRR that entitles the holder to receive compensation and is evaluated in each CRR Auction and DAM as the positive power flows on all directional network elements created by the injection and withdrawal at the specified source and sink points in the quantity represented by the CRR bid or offer (MW), excluding all negative flows on all directional network elements. 

Settlement of PTP Options in DAM is described as follows: (PR 7.9.1.2)

1. Except as specified otherwise in paragraph (2) below, ERCOT shall pay the owner of a PTP Option the difference in the Day-Ahead Settlement Point Price between the sink Settlement Point and the source Settlement Point, if positive.  
For PTP Options that source or sink at a Resource Node, the PTP Option payment may be reduced due to transmission elements that are oversold in previous CRR auctions.


Calculation
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	Variable
	Unit
	Description
	Interval Frequency
	Extract Source
	Shadow-able

	DAOPTAMT o, (j, k)
	$
	Day-Ahead Option Amount per CRR Owner per source and sink pair The payment to CRR Owner o for the PTP Options with the source j and the sink k settled in the DAM, for the hour.

NOTE: The value of DAOPTAMT should always be greater than or equal to zero.
	1 / Hour
	Calculated
	Yes

	DAOPTTP o, (j, k)
	$
	Day-Ahead Option Target Payment per CRR Owner per source and sink pair—The target payment for CRR Owner o’s PTP Options with the source j and the sink k settled in the DAM, for the hour.

NOTE: The value of DAOPTTP should always be greater than or equal to zero.
	1 / Hour
	Calculated
	Yes

	DAOPTHV o, (j, k)
	$
	Day-Ahead Option Hedge Value per CRR Owner per source and sink pair—The hedge value of CRR Owner o’s PTP Options with the source j and the sink k settled in the DAM, for the hour.

NOTE: The value of DAOPTHV should always be greater than or equal to zero.
	1 / Hour
	Calculated
	Yes

	DAOPTDA o, (j, k)
	$
	Day-Ahead Option Derated Amount per CRR Owner per source and sink pair—The derated amount of CRR Owner o’s PTP Options with the source j and the sink k settled in the DAM, for the hour.

NOTE: The value of DAOPTDA should always be greater than or equal to zero.
	1 / Hour
	Calculated
	Yes

	DAOPTPR (j, k)
	$/MW per hour
	Day-Ahead Option Price per source and sink pair The DAM price of a PTP Option with the source j and the sink k, for the hour.

NOTE: The value of DAOPTPR should always be greater than or equal to zero.
	1 / Hour
	Calculated
	Yes

	DASPP j
	$/MWh
	Day-Ahead Settlement Point Price at source The DAM SPP at the source Settlement Point j, for the hour.
	1 / Hour
	
	No

	DASPP k
	$/MWh
	Day-Ahead Settlement Point Price at sink The DAM SPP at the sink Settlement Point k, for the hour.
	1 / Hour
	
	No

	OPTDRPR (j, k)
	$/MW per hour
	Option Deration Price per source and sink pair—The deration price of a PTP Option with the source j and the sink k, for the hour.

NOTE: The value of OPTDRPR should always be greater than or equal to zero.
	1 / Hour
	Calculated
	Yes

	DASP c
	$/MW per hour
	Day-Ahead Shadow Price per constraint—The DAM Shadow Price of the constraint c for the hour.
	1 / Hour
	
	No

	DRF c
	none
	Deration Factor per constraint— The deration factor of the constraint c for the hour, equal to the MW amount by which the constraint is oversold divided by the total MW amount of the positive impacts on the constraint of all CRRs existing prior to DAM execution.
	1 / Hour
	ERCOT
	No

	DAWASF j, c
	none
	Day-Ahead Weighted Average Shift Factor at source per constraint—The Day-Ahead Shift Factor for the source Settlement Point and the directional network element for constraint c, in the hour.
	1 / Hour
	ERCOT
	No

	DAWASF k, c
	none
	Day-Ahead Weighted Average Shift Factor at sink per constraint—The Day-Ahead Shift Factor for the sink Settlement Point and the directional network element for constraint c, in the hour.
	1 / Hour
	ERCOT
	No

	DAOPTHVPR (j, k)
	$/MWh
	Day-Ahead Option Hedge Value Price per source and sink pair—The Day-Ahead hedge price of a PTP Option with the source j and the sink k, for the hour.

NOTE: The value of DAOPTHVPR should always be greater than or equal to zero.
	1 / Hour
	Calculated
	Yes

	MINRESPR j
	$/MWh
	Minimum Resource Price for source—The lowest Minimum Resource Price for the types of Resources located at the source Settlement Point j.
	1 / Hour
	Fixed values by ERCOT ref. 7.9.1.3
	No

	MAXRESPR k
	$/MWh
	Max Resource Price for sink—The highest Maximum Resource Price for the types of Resources located at the sink Settlement Point k.
	1 / Hour
	Fixed values by ERCOT ref. 7.9.1.3
	No

	DAOPT o, (j, k)
	MW
	Day-Ahead Option per CRR Owner per source and sink pairThe number of CRR Owner o’s PTP Options with the source j and the sink k settled in the DAM for the hour.

NOTE: 
· DAOPT equals the difference between (a) and (b): 
(a) OPT -- The amount of PTP Options acquired through PCRR Allocations, CRR Auctions, and CRR Bilateral Trades, prior to DAM execution
(b) RTOPT -- The amount of PTP Options that are declared before DAM execution by NOIE to be settled in Real-Time and not cleared in the DAM.

· DAOPT shall always be equal to or greater than zero (0).
	1 / Hour
	
	Yes

	DAOPTAMTOTOT o
	$
	Day-Ahead Option Amount Owner Total per CRR Owner—The total payment to CRR Owner o for all its PTP Options settled in the DAM, for the hour.
	1 / Hour
	Calculated
	Yes

	DAOPTPRINFO (j, k)
	$/MW per hour
	Day-Ahead Option Price per pair of source and sink—The DAM price of the PTP Options with the source Settlement Point j and the sink Settlement Point k, for the hour.
	1 / Hour
	Calculated
	No



[bookmark: _Toc306622405]Payments for FGRs Settled in DAM
	
Description

A Flowgate Right is a type of CRR that entitles the holder to receive compensation and is evaluated in each CRR Auction and DAM as the positive power flows represented by the quantity of the CRR bid or offer (MW) on a flowgate (i.e., predefined directional network element or a predefined bundle of directional network elements). 

Settlement of FGR in DAM is described as follows: (PR 7.9.1.4)

If an FGR is competitive, i.e., all directional network elements associated with the FGR are Competitive Constraints, ERCOT shall pay the owner of the FGR an amount equal to the sum of the Shadow Price of the hour for each directional network element associated with the FGR for each contingency (including the null contingency or base case) normalized to the impact of the principal network element of the FGR (the normal rating of which is used to determine the total MW amount for the flowgate).

If an FGR is non-competitive, i.e., one or more directional network elements associated with the FGR are Non-Competitive Constraints, the FGR payment may be reduced due to transmission elements that are oversold in previous CRR auctions.  

The payment for MCFRI, when it is not designated as a Competitive Constraint, is specified by Protocols 7.9.1.4 (3); the payment for any other FGR, when it is non-competitive, will be specified upon introduction of the FGR.


Calculation
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	Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	DAFGRAMT o, f
	$
	Day-Ahead FGR Amount per CRR Owner per flowgateThe payment to CRR Owner o of the flowgate f settled in DAM, for the hour.
	1 / hour
	Calculated
	Yes

	DAFGRTP o, f
	$
	Day-Ahead FGR Target Payment per CRR Owner per flowgate—The target payment for CRR Owner o’s flowgate f settled in the DAM, for the hour.
	1 / hour
	Calculated
	Yes

	DAFGRPR f
	$/MW per hour
	Day-Ahead FGR Price per flowgateThe DAM price of the flowgate f for the hour.
	1 / hour
	
	Yes

	DASP e, c
	$/MW per hour
	Day-Ahead Shadow Price per element per constraintThe DAM Shadow Price on the directional network element e, for constraint c, for the hour.
	1 / hour
	
	No

	INF f, e
	none
	Impact Normalization Factor per element per flowgateThe parameter that reflects the normalized impact on the directional network element e relative to the impact on the principal network element of flowgate f.
	1 / hour
	
	No

	DAFGR o, f
	MW
	Day-Ahead FGR per CRR Owner per flowgateThe CRR Owner o’s total number of FGRs determined by the principle element of flowgate f settled in the DAM for the hour.
	1 / hour
	 
	Yes

	DAFGRHV o, f
	$
	Day-Ahead FGR Hedge Value per CRR Owner per flowgate—The hedge value of CRR Owner o’s flowgate f settled in the DAM, for the hour.
	1 / hour
	Calculated
	Yes

	DAFGRDA o, f
	$
	Day-Ahead FGR Derated Amount per CRR Owner per flowgate—The derated amount of CRR Owner o’s flowgate f settled in the DAM, for the hour.
	1 / hour
	Calculated
	Yes

	FGRDRPR f
	$/MW per hour
	FGR Deration Price per flowgate—The deration price of the flowgate f for the hour.
	1 / hour
	Calculated
	Yes

	DRF e, c
	none
	Deration Factor per element per constraint— The deration factor of the constraint c for the hour, equal to the MW amount by which the constraint is oversold divided by the total MW amount of the positive impacts on the constraint of all CRRs existing prior to DAM execution.
	1 / hour
	
	No

	DAWASFLB e, c
	none
	Day-Ahead Weighted Average Shift Factor of Load Buses per element per constraint—The Day-Ahead weighted average Shift Factor for all load buses on the directional network element e, for constraint c, in the hour.
	1 / hour
	
	No

	DASFMCWGRS e, c
	none
	Day-Ahead Shift Factor of McCamey WGRs per element per constraint—The Day-Ahead McCamey Area WGR maximum rated output weighted Shift Factor on the directional network element e, for constraint c, in the hour.
	1 / hour
	
	No

	DAFGRHVPR f
	$/MWh
	Day-Ahead FGR Hedge Value Price per flowgate—The Day-Ahead hedge price of the flowgate f, for the hour.
	1 / hour
	
	No

	MINRESPR j, MCFRI
	$/MWh
	Minimum Resource Price—The lowest Minimum Resource Price for the types of Resources located at the source of MCFRI.
	1 / hour
	
	Yes

	DAWALBEP
	$/MWh
	Day-Ahead Weighted Average Load Bus Energy Price—The weighted average DAM energy price of all load buses for the hour.
	1 / hour
	
	No

	DAFGRAMTOTOT o
	$
	Day-Ahead FGR Amount Owner Total per CRR Owner—The total payment to CRR Owner o of all its FGRs settled in the DAM, for the hour.
	1 / hour
	Calculated
	Yes



[bookmark: _Toc306622406]Payments and Charges for PTP Obligations with Refund Settled in DAM (OOS)
	
Description
A PTP Obligation with refund is only available to a NOIE and is pre-assigned at the CRR Auction and non-tradable.  
Settlement of PTP Obligations with Refund in DAM is described as follows: (PR7.9.1.5)

(1) Except as specified otherwise in paragraph (2) below, ERCOT shall pay the owner of a PTP Obligation with Refund the difference in the Day-Ahead Settlement Point Prices between the sink Settlement Point and the source Settlement Point, subject to a charge for refund, when the price difference is positive.  

(2) The payment of PTP Obligations with Refund may be further reduced due to transmission elements that are oversold in previous CRR auctions.

Calculation
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	Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	DAOBLRAMT o, (j, k)
	$
	Day-Ahead Obligation with Refund Amount per CRR Owner per pair of source and sinkThe payment to CRR Owner o for the PTP Obligation with Refund with the source j and the sink k, settled in the DAM, for the hour.
	1 / hour
	Calculated
	Yes

	DAOBLRTP o, (j, k)
	$
	Day-Ahead Obligation with Refund Target Payment per CRR Owner per source and sink pair—The target payment for CRR Owner o’s PTP Obligations with Refund, with the source j and the sink k, settled in the DAM, for the hour.
	1 / hour
	Calculated
	Yes

	DAOBLRHV o, (j, k)
	$
	Day-Ahead Obligation with Refund Hedge Value per CRR Owner per source and sink pair—The hedge value of CRR Owner o’s PTP Obligations with Refund, with the source j and the sink k, settled in the DAM, for the hour.
	1 /  hour
	Calculated
	Yes

	DAOBLRDA o, (j, k)
	$
	Day-Ahead Obligation with Refund Derated Amount per CRR Owner per source and sink pair—The derated amount of CRR Owner o’s PTP Obligations with Refund, with the source j and the sink k, settled in the DAM, for the hour.
	1 / hour
	Calculated
	Yes

	DAOBLRPR (j, k)
	$/MW per hour
	Day-Ahead Obligation with Refund PriceThe DAM price of a PTP Obligation with Refund for the hour.
	1 / hour
	
	Yes

	DASPP j
	$/MWh
	Day-Ahead Settlement Point Price at sourceThe DAM Settlement Point Price at the source Settlement Point j for the hour.
	1 / hour
	
	No

	DASPP k
	$/MWh
	Day-Ahead Settlement Point Price at sinkThe DAM Settlement Point Price at the sink Settlement Point k for the hour.
	1 / hour
	
	No

	OBLDRPR (j, k)
	$/MW per hour
	Obligation Deration Price per source and sink pair—The deration price of a PTP Obligation with the source j and the sink k, for the hour.
	1 / hour
	Calculated
	Yes

	DASP c
	$/MW per hour
	Day-Ahead Shadow Price per constraint—The DAM Shadow Price of the constraint c for the hour.
	1 / hour
	
	No

	DRF c
	none
	Deration Factor per constraint— The deration factor of the constraint c for the hour, equal to the MW amount by which the constraint is oversold divided by the total MW amount of the positive impacts on the constraint of all CRRs existing prior to DAM execution.
	1 / hour
	
	No

	DAWASF j, c
	none
	Day-Ahead Weighted Average Shift Factor at source per constraint—The Day-Ahead Shift Factor for the source Settlement Point and the directional network element for constraint c, in the hour.
	1 / hour
	
	No

	DAWASF k, c
	none
	Day-Ahead Weighted Average Shift Factor at sink per constraint—The Day-Ahead Shift Factor for the sink Settlement Point and the directional network element for constraint c, in the hour.
	1 / hour
	
	No

	DAOBLHVPR (j, k)
	$/MWh
	Day-Ahead Obligation Hedge Value Price per source and sink pair—The Day-Ahead hedge price of a PTP Obligation with the source j and the sink k, for the hour.
	1 / hour
	Calculated
	Yes

	MINRESPR j
	$/MWh
	Minimum Resource Price for source—The lowest Minimum Resource Price for the types of Resources located at the source Settlement Point j.
	1 / hour
	
	No

	MAXRESPR k
	$/MWh
	Max Resource Price for sink—The highest Maximum Resource Price for the types of Resources located at the sink Settlement Point k.
	1 / hour
	
	No

	DAOBLR o, (j, k)
	MW
	Day-Ahead Obligation with Refund per CRR Owner per pair of source and sink The number of CRR Owner o’s PTP Obligations with Refund with the source j and the sink k settled in DAM for the hour.
	1 / hour
	
	Yes

	OBLRACT o, (j, k)
	MW
	Obligation with Refund Actual usage per CRR Owner per pair of source and sink—CRR Owner o’s actual usage for the PTP Obligations with Refund with the source j and the sink k, for the hour.
	1 / hour
	
	Yes

	RESACT r, (j, k), y
	MW
	Resource Actual per resource associated with pair of source and sink per interval—The output of Resource r associated with the PTP Obligations with Refund with the source j and the sink k, for the SCED interval y.
	1 / hour
	 
	Yes

	OBLROF o, r, (j, k)
	none
	Obligation with Refund Ownership Factor per CRR Owner per resource associated with pair of source and sink—The factor showing the percentage usage of Resource r for CRR Owner o’s PTP Obligations with Refund with the source j and the sink k.  Its value is 1, if only one CRR Owner has acquired PCRRs under the refund provision using this Resource r.
	1 / hour
	
	No

	OS r, y
	MW
	Output Schedule per resource per SCED interval—The Output Schedule for Resource r for the SCED interval y.
	1 / hour
	 
	Yes

	EBP r, y
	MW
	Emergency Base Point per resource per SCED interval—The Emergency Base Point of Resource r for the SCED interval y.
	1 / hour
	 
	Yes

	BP r, y
	MW
	Base Point per resource per SCED interval—The Base Point of Resource r for the SCED interval y.
	1 / hour
	 
	Yes

	OBLRF o, (j, k)
	none
	Obligation with Refund Factor associated with pair of source and sink per CRR Owner—The ratio of CRR Owner o’s capacity allocated to the PTP Obligations with Refund with the source j and sink k to the same CRR Owner’s total capacity nominated for all the PCRRs under the refund provision with the same source j.
	1 / hour
	
	No

	TLMP y
	second
	Duration of SCED interval per interval—The duration of the portion of the SCED interval y within the hour.
	1 / hour
	
	No

	DAOBLRAMTOTOT o
	$
	Day-Ahead 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 the DAM, for the hour.
	1 / hour
	Calculated
	Yes

	DAOBLRCROTOT o
	$
	Day-Ahead Obligation with Refund Credit Owner Total per CRR Owner—The total payment to CRR Owner o for its PTP Obligations with Refund settled in the DAM, for the hour.
	1 / hour
	Calculated
	Yes

	DAOBLRCHOTOT o
	$
	Day-Ahead Obligation with Refund Charge Owner Total per CRR Owner—The total charge to CRR Owner o for its PTP Obligations with Refund settled in the DAM, for the hour.
	1 / hour
	Calculated
	Yes



[bookmark: _Toc306622407]Payments for PTP Options with Refund Settled in DAM (OOS)
	
Description

Settlement of PTP Options with Refund in DAM is described as follows: (PR7.9.1.6)

(1)  Except as specified otherwise in paragraph (2) below, ERCOT shall pay the owner of a PTP Option with Refund the difference in the DAM Settlement Point Prices between the sink Settlement Point and the source Settlement Point, if positive, subject to a charge for refund, as described in the item (1) (c) (i) of Section 7.4.2, PCRR Allocation Terms and Conditions.  

(2)  The payment of PTP Options with Refund may be further reduced due to transmission elements that are oversold in previous CRR auctions.  

(3)  The payment to each CRR Owner for a given Operating Hour of its PTP Options with Refund with each pair of source and sink Settlement Points settled in the DAM is calculated as follows:


Calculation
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	Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	DAOPTRAMT o, (j, k)
	$
	Day-Ahead Option with Refund Amount per CRR Owner per pair of source and sinkThe payment to CRR Owner o for its PTP Options with Refund with the source j and the sink k, settled in the DAM, for the hour.
	1 / hour
	Calculated
	Yes

	DAOPTRTP o, (j, k)
	$
	Day-Ahead Option with Refund Target Payment per CRR Owner per source and sink pair—The target payment for CRR Owner o’s PTP Options with Refund, with the source j and the sink k, settled in the DAM, for the hour.
	1 / hour
	Calculated
	Yes

	DAOPTRHV o, (j, k)
	$
	Day-Ahead Option with Refund Hedge Value per CRR Owner per source and sink pair—The hedge value of CRR Owner o’s PTP Options with Refund, with the source j and the sink k, settled in the DAM, for the hour.
	1 / hour
	Calculated
	Yes

	DAOPTRDA o, (j, k)
	$
	Day-Ahead Option with Refund Derated Amount per CRR Owner per source and sink pair—The derated amount of CRR Owner o’s PTP Options with Refund, with the source j and the sink k, settled in the DAM, for the hour.
	1 / hour
	Calculated
	Yes

	DAOPTRPR (j, k)
	$/MW per hour
	Day-Ahead Option Price with Refund per pair of source and sinkThe DAM price of the PTP Option with Refund with the source j and the sink k, for the hour.

NOTE:
· The value of DAOPTPR shall always be equal to or greater than zero (0). 
	1 / hour
	Calculated
	Yes

	DASPP j
	$/MWh
	Day-Ahead Settlement Point Price at sourceThe DAM Settlement Point Price at the source Settlement Point j, for the hour.
	1 /hour
	
	No

	DASPP k
	$/MWh
	Day-Ahead Settlement Pont Price at sinkThe DAM Settlement Point Price at the sink Settlement Point k, for the hour.
	1 /hour
	
	No

	DAOPTR o, (j, k)
	MW
	Day-Ahead Option with Refund per CRR Owner per pair of source and sinkThe number of CRR Owner o’s PTP Options with Refund with the source j and the sink k, settled in DAM, for the hour.

NOTE:
· DAOPTR equals the difference between (a) and (b): 
(a) OPTR -- The amount of PTP Options with Refund acquired through PCRR Allocations by NOIEs, prior to DAM execution.
(b) RTOPTR -- The amount of PTP Options with Refund that is declared before DAM execution by NOIEs to be settled in Real-Time and not cleared in the DAM.

· DAOPTR shall always be equal to or greater than zero (0).

· The availability of DAOPTR is dependent on the global calculation of Day-Ahead Option (DAOPT) and Day-Ahead Option with Refund (DAOPTR).
	1 / hour
	
	Yes

	RTOPTR o, (j, k)
	MW
	Real-Time Option with Refund per CRR Owner per pair of source and sink—The number of CRR Owner o’s PTP Options with Refund with the source j and the sink k settled in Real-Time, for the hour.

NOTE:
· RTOPTR is the amount of PTP Options with Refund that are declared before DAM execution by NOIE CRR Owners to be settled in Real-Time and not cleared in the DAM.
	1 / hour
	
	Yes

	OPTRACT o, (j, k)
	MW
	Option with Refund Actual usage per CRR Owner per pair of source and sink—CRR Owner o’s actual usage for the PTP Options with Refund with the source j and the sink k, for the hour.
	1 / hour
	
	Yes

	RESACT r, (j, k), y
	MW
	Resource Actual per resource associated with pair of source and sink per interval—The output of Resource r associated with the PTP Options with Refund with the source j and the sink k, for the SCED interval y.
	1 / hour
	
	Yes

	OPTROF o, r, (j, k)
	none
	Option with Refund Ownership Factor per CRR Owner per resource associated with pair of source and sink—The factor showing the percentage usage of Resource r for CRR Owner o’s PTP Options with Refund with the source j and the sink k.  Its value is 1, if only one CRR Owner has acquired PCRRs under the refund provision using this Resource r.
	1 / hour
	
	No

	OS r, y
	MW
	Output Schedule per resource per SCED interval—The Output Schedule for Resource r for the SCED interval y.
	1 / hour
	
	Yes

	EBP r, y
	MW
	Emergency Base Point per resource per SCED interval—The Emergency Base Point of Resource r for the SCED interval y.
	1 / hour
	
	Yes

	BP r, y
	MW
	Base Point per resource per SCED interval—The Base Point of Resource r for the SCED interval y.
	1 / hour
	
	Yes

	OPTRF o, (j, k)
	none
	Option with Refund Factor associated with pair of source and sink per CRR Owner—The ratio of CRR Owner o’s capacity allocated to the PTP Options with Refund with the source j and sink k to the same CRR Owner’s total capacity nominated PCRRs under the refund provision with the same source j.
	1 / hour
	
	No

	TLMP y
	second
	Duration of SCED interval per interval—The duration of the portion of the SCED interval y within the hour.
	1 / hour
	
	No

	OPTDRPR (j, k)
	$/MW per hour
	Option Deration Price per source and sink pair—The deration price of a PTP Option with the source j and the sink k, for the hour.

NOTE:
· The value of OPTDRPR shall always be equal to or greater than zero (0).
	1 / hour
	Calculated
	Yes

	DASP c
	$/MW per hour
	Day-Ahead Shadow Price per constraint—The DAM Shadow Price of the constraint c for the hour.
	1 / hour
	
	No

	DRF c
	none
	Deration Factor per constraint— The deration factor of the constraint c for the hour, equal to the MW amount by which the constraint is oversold divided by the total MW amount of the positive impacts on the constraint of all CRRs existing prior to DAM execution.
	1 / hour
	
	No

	DAWASF j, c
	none
	Day-Ahead Weighted Average Shift Factor at source per constraint—The Day-Ahead Shift Factor for the source Settlement Point and the directional network element for constraint c, in the hour.
	1 / hour
	
	No

	DAWASF k, c
	none
	Day-Ahead Weighted Average Shift Factor at sink per constraint—The Day-Ahead Shift Factor for the sink Settlement Point and the directional network element for constraint c, in the hour.
	1 / hour
	
	No

	DAOPTHVPR (j, k)
	$/MWh
	Day-Ahead Option Hedge Value Price per pair of source and sink—The Day-Ahead hedge price of a PTP Option with the source j and the sink k, for the hour.

NOTE:
· The value of DAOPTHVPR shall always be equal to or greater than zero (0).
	1 / hour
	Calculated
	Yes

	MINRESPR j
	$/MWh
	Minimum Resource Price for source—The lowest Minimum Resource Price for the types of Resources located at the source Settlement Point j.
	1 / hour
	
	No

	DAOPTRAMTOTOT o
	$
	Day-Ahead 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 the DAM, for the hour.
	1 / hour
	Calculated
	Yes



[bookmark: _Toc306622408]Shortfall Charges to CRR Owners in DAM
	
Description
For each Operating Hour, if the Day-Ahead Congestion Rent is less than the total payment to all CRR Owners for the CRRs settled in the DAM, a charge will be made to each CRR Owner for any of its CRRs settled in the DAM or Real-Time that have positive settlement prices, except for CRRs bought in the DAM.


Calculation
[image: ]


	Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	DACRRSAMT o
	$
	Day-Ahead CRR Shortfall Amount per owner—The shortfall charge to CRR Owner o for its CRRs settled in the DAM, due to deration, for the hour.
	1 / Hour
	Calculated
	Yes

	DACONGRENT
	$
	Day-Ahead Congestion Rent—The Congestion Rent collected in the DAM for the hour.  See 7.9.3.1.
	1 / Hour
	ERCOT 
	No

	DACRRCRTOT
	$
	Day-Ahead CRR Credit Total—The total payment to all CRR Owners of all the CRRs settled in the DAM, for the hour.  See 7.9.3.3.
	1 / Hour
	ERCOT
	No

	DACRRCHTOT
	$
	Day-Ahead CRR Charge Total—The total charge to all CRR Owners of all the CRRs settled in the DAM, for the hour.  See 7.9.3.3.
	1 / Hour
	ERCOT 
	No

	CRRCRRSDA o
	none
	CRR Credit Ratio Share Day-Ahead per owner—The ratio of the total payments to CRR Owner o of its CRRs settled in the DAM to the total payments to all CRR Owners of all CRRS, for the hour.
	1 / Hour
	Calculated
	Yes

	DAOBLCROTOT o
	$
	Day-Ahead Obligation Credit Owner Total per owner—The total payment to CRR Owner o of PTP Obligations settled in the DAM, for the hour.  See Section 7.9.1.1, Payments and Charges for PTP Obligations Settled in DAM.
	1 / Hour
	Calculated
	Yes

	DAOBLRCROTOT o
	$
	Day-Ahead Obligation with Refund Credit Owner Total per owner—The total payment to CRR Owner o of PTP Obligations with Refund settled in the DAM, for the hour.  See Section 7.9.1.5, Payments and Charges for PTP Obligations with Refund Settled in DAM.
	1 / Hour
	Calculated
	Yes

	DAOPTAMTOTOT o
	$
	Day-Ahead Option Amount Owner Total per owner—The total payment to CRR Owner o of PTP Options settled in the DAM, for the hour.  See Section 7.9.1.2, Payments PTP Options Settled in DAM.
	1 / Hour
	Calculated
	Yes

	DAOPTRAMTOTOT o
	$
	Day-Ahead Option with Refund Amount Owner Total per owner—The total payment to CRR Owner o of PTP Options with Refund settled in the DAM, for the hour.  See Section 7.9.1.6, Payments for PTP Options with Refund Settled in DAM
	1 / Hour
	Calculated
	Yes

	DAFGRAMTOTOT o
	$
	Day-Ahead FGR Amount Owner Total per owner—The total payment to CRR Owner o of FGRs settled in the DAM, for the hour.  See Section 7.9.1.4, Payments for FGRs Settled in DAM.
	1 / Hour
	Calculated
	Yes

	RTOPTAMTTOT
	$
	Real-Time Option Amount Total—The total of payments to all CRR Owners of all PTP Options settled in Real-Time for the hour.
	1 / Hour
	ERCOT
	No

	RTOPTRAMTTOT
	$
	Real-Time Option with Refund Amount Total—The total of payments to all CRR Owners of all PTP Options with Refund settled in Real-Time for the hour.
	1 / Hour
	ERCOT
	No

	RTOPTAMTOTOT o
	$
	Real-Time Option Amount Owner Total per owner—The total payment to CRR Owner o of all its PTP Options settled in Real-Time for the hour.  See Section 7.9.2.2, Payments for PTP Options Settled in Real-Time.
	1 / Hour
	Calculated
	Yes

	RTOPTRAMTOTOT o
	$
	Real-Time Option with Refund Amount Owner Total per owner—The total payment to CRR Owner o of all its PTP Options with Refund settled in Real-Time for the hour.  See Section 7.9.2.3, Payments for NOIE PTP Options with Refund Settled in Real-Time.
	1 / Hour
	Calculated
	Yes


[bookmark: _Toc306622409]Pre-settlement and Shadow Settlement Activity for DAM CRRs

	The pre-settlement and shadow settlement activities around CRR settlement in the DAM are more easily calculated for the value of the Options and Obligations  but become a bit more challenging when applying the derate potential.   CRR estimation begins with the calculation of value based on the MW of the CRR and the price differences in Day-Ahead or Real Time wherever the CRR is to be settled.  This allows a participant to at minimum calculate the expected settlement at 100% volumetric value of the hedge.  Participants should be tracking their internal ownership of CRRs and whether they are to be settled in the DAM or bid into Real Time within their internal systems.  ERCOT will publish DASPPs and RTSPPs when the DAM settles or when the Real Time interval is cleared.  The simple calculation of quantity multiplied by price difference should provide a reasonable pre-settlement estimate and provide a good comparison when actual settlement occurs.

	For derate scenarios, participants must utilize the pre-processing determinants such as Target Payment and Hedge Value, and be able to access the Weighted Average Shift Factors of the sources and sinks that are used for hedging.  If shift factors for sources and sinks are not readily available for the operating day, using historical values serves as a reasonable proxy as these are posted in extracts daily.  The degree of precision is the choice for any participant; simply calculating expected value at 100% and researching the instances where settlement does not meet 100% of the hedge value and investigating the differences may be a suitable shadow strategy.

[bookmark: _Toc306622410]Real-Time Charge Types 
[bookmark: _Toc306622411]Real-Time Energy Imbalance Payment or Charge at a Resource Node

Description
The ‘Real-Time Energy Imbalance Payment or Charge’ Charge Type should be calculated for Resource Node, Load Zone, and Hub Settlement Points.  The QSE is charged or paid at the Real-Time Settlement Point Price based upon the difference between the injection and withdrawal energy quantities at the Settlement Point.  Assuming a positive Settlement Point Price, excess energy injections at the Settlement Point will result in a payment to the QSE, while excess energy withdrawals will result in a charge to the QSE.  The Charge Type calculation varies slightly for each type of Settlement Point, but the Charge Type will be reflected as one item on the RTM Settlement Statement.
Calculation
Calculate the Real-Time Energy Imbalance Payment or Charge by QSE and a Resource Node Settlement Point for each 15-Minute Settlement Interval in the Operating Day.
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The Generation Resource SCADA Splitting Percentage for each resource within a net metering arrangement for the 15-minute Settlement Interval is calculated as follows:
[image: ]

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. 
[image: ]
	Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	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.
	4 / hour
	Calculated 
	Yes

	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.
	4 / hour
	
	No

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

NOTE: The RTMG value should be used when calculating RTEIAMT for a Resource Node Settlement Point. The RTMG value will not include any Block Load Transfer quantity.
	4 / hour
	 
	Yes

	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.

NOTE: Per PR 4.4.3.1, Self-Schedules will be reported as a MW value for each 15-minute interval. The SSSK value should contain the value as it exists at the end of the Adjustment Period for the interval. This represents the total for all of the QSE’s Self-Schedules with this Settlement Point as the Sink.
	4 / hour
	 – may not use b/c set up for NOIE
	Yes

	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.

NOTE: The value used in this RT Settlement should be the same value that was used for Day-Ahead settlement.
	1 / hour
	
	Yes

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

NOTE: Per PR 4.4.2.1, Energy Trades will be reported as a MW value for each 15-minute interval. The RTQQEP value should contain the value as it exists by 1430 in the day following the Operating Day. (PR 4.4.2 (3))
	1 / hour
	
	Yes

	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.

NOTE: Comments: Per PR 4.4.3.1, Self-Schedules will be reported as a MW value for each 15-minute interval. The SSSR value should contain the value as it exists at the end of the Adjustment Period for the interval. This represents the total for all of the QSE’s Self-Schedules with this Settlement Point as the Source. 
	4 / hour
	 – may not use b/c set up for NOIE
	Yes

	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.

NOTE: The value used in this RT Settlement should be the same value that was used for Day-Ahead Settlement.
	1 / hour
	
	Yes

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

NOTE: PR 4.4.2.1, Energy Trades will be reported as a MW value for each 15-minute interval.  The RTQQES value should contain the value as it exists by 1430 in the day following the Operating Day. (PR 4.4.2 (3))
	1 / hour

	 
	Yes

	NMSAMTTOT gsc
	$
	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.
	
	ERCOT
	

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

	RTRMPR  b
	$/MWh
	Real-Time Price for the Energy Metered for each   resource meter at busThe Real-Time Price for the settlement meter at Electrical Bus b, for the 15-minute Settlement Interval.
	
	
	

	EBNRT b
	MWh
	Energy at bus Near Real TimeThe 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, b
	MWh
	Metered Energy at busThe 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 b, y
	$/MWh
	Real-Time Locational Marginal Price at bus per intervalThe Real-Time LMP for the meter at Electrical Bus b, for the SCED interval y.
	
	ERCOT
	

	TLMP y
	second
	Duration of SCED interval per intervalThe duration of the SCED interval y.
	
	ERCOT
	

	RNWF  b, y
	none
	Net meter Weighting Factor per interval The weight factor used in net meter price calculation for meters in arrangement a, 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 r, y
	MW
	Base Point per Resource per interval The Base Point of Resource r, for the SCED interval y.
	
	
	

	RTEIAMTQSETOT q
	$
	Real-Time Energy Imbalance Amount QSE Total per QSEThe 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.
	4 / hour
	Calculated
	Yes




[bookmark: _Toc306622412]Pre-settlement and Shadow Settlement Activity

	Pre-settlement activity for RTEI can be precise for settlement at the resource nodes depending on the accuracy of internal metering systems that capture the telemetry data that can be compared to ERCOT Polled Settlement meters (EPS).  Generally, these telemetry values when integrated to a settlement interval can be within a small percent deviation from EPS meters.  Comparing the internal meter telemetry data to all transactions (DAM, QSE to QSE, self schedules etc.) that are conducted at the resource node, as well as the resource RTSPP will allow you to calculate a reasonable estimate for comparison to settlement.

	Keep in mind that currently, ERCOT does not store the RTEI Quantity in MWh that arrives from the calculation of comparing meter data to all resource node transactions.  This quantity calculation may be a critical piece that is required for accounting and reporting purposes when identifying the volume associated with dollars of imbalance. 
[bookmark: _Toc306622413]Real-Time Energy Imbalance Payment or Charge at a Load Zone

[bookmark: _Toc14097960]Description
This is the payment or charge to the QSE for energy imbalance service, an ancillary service that is provided when a difference occurs between the scheduled and the actual delivery of energy in Real-Time, and is calculated based on the real-time settlement price point at a particular Load Zone. Real-time Energy Imbalance payment or charges to the QSE are calculated on a 15min settlement interval. 

Calculation
Calculate the Real-Time Energy Imbalance Payment or Charge by QSE and a Load Zone Settlement Point for each 15-Minute Settlement Interval in the Operating Day.


[image: ]

The total net payments and charges to each QSE for Energy Imbalance Service at all Load Zone Settlement Points for the 15-minute Settlement Interval. 
 [image: ]


	Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	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.
	4 / hour
	Calculated
	Yes

	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.
	4 / hour
	
	No

	RTAML q, p
	MWh
	Real-Time Adjusted Metered Load per QSE per Settlement Point—The sum of the Adjusted Metered Load at the Electrical Buses that are included in Settlement Point p represented by QSE q for the 15-minute Settlement Interval.

NOTE: The RTAML value should be used when calculating RTEIAMT for a Load Zone Settlement Point.  Any BLT load quantity within a Load Zone will already be included in the RTAML for that Load Zone.
	4 / hour
	
	Yes

	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.
	4 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

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

	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.
	4 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

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

	RTMGNM q, p
	MWh
	Real-Time Metered Generation from Non-Modeled generators per QSE per Settlement Point—The total Real-Time energy produced by Non-Modeled Generators represented by QSE q in Load Zone Settlement Point p, for the 15-minute Settlement Interval.
	4 / hour
	
	Yes 





[bookmark: _Toc306622414]Pre-settlement and Shadow Settlement Activity

	Pre-settlement activity for RTEI at a Load node is much more challenging primarily due to the nature of load estimation and aggregation.  Adjusted Metered Load (AML) is aggregated from historical and current meter reads, some of which are at the interval level and some of which are required to be shaped based on ERCOT profiles.  Each entity may have their own means for estimating load prior to settlement.  Some processes may rely on historical load values at intervals that could be adjusted for weather or other business trends.  Others who shadow ERCOT profiling and aggregation meth may attempt to aggregate estimated usage based on the ERCOT Backcast Weather Adjusted profiles.  Depending on the method selected, choosing the appropriate and expected bandwidth of estimation error for analysis will still allow a participant to calculate estimated RTEI at the Load Zone for comparison to what is settled.

	Once the load estimation methodology is selected, the calculation becomes very similar to RTEI at the resource node.  Simply, the estimated load will be compared to the transactions at the Load Zone (DAM, QSE to QSE trades etc.) to arrive at a RTEI amount.  Again, as in with RTEI at the resource node, it is important to track and calculate the MWh volumes of imbalance as they are not reported in the extracts. 


[bookmark: _Toc306622415]Real-Time Energy Imbalance Payment or Charge at a Hub
Description
This is the payment or charge to the QSE for energy imbalance service, an ancillary service that is provided when a difference occurs between the scheduled and the actual delivery of energy in Real-Time, and is calculated based on the real-time settlement price point at a particular hub. Real-time Energy Imbalance payment or charges to the QSE are calculated on a 15min settlement interval. 

Calculation
[image: ]

The total net payments and charges to each QSE for Energy Imbalance Service at all Hub Settlement Points for the 15-minute Settlement Interval. 
[image: ]

	Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow With

	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.
	4 / hour
	Calculated
	Yes

	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.
	4 / hour
	
	No

	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.
	4 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

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

	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.
	4 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

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


[bookmark: _Toc306622416]Pre-settlement and Shadow Settlement Activity

	Pre-settlement activity for RTEI at a HUB, unlike at the Load Zone, can be estimated and calculated with precision.  As there is no meter values required for comparison to HUB transactions, the participant simply compares all HUB transactions (DAM, trades, self schedules) on the purchases side and on the sales side.  This should provide an estimate that should be expected at initial settlement with 100% accuracy.  As with the other calculations, it is important to realize and retain the calculated MWh volume value of the imbalance.

[bookmark: _Toc306622417]Real-Time Energy Payment for DC Tie Import

Description
The payment to each QSE for energy imported into the ERCOT System through each DC Tie is calculated based on the Real-Time Settlement Point Price at the DC Tie Settlement Point.  (PR 6.6.3.4 (1)) The DC Tie import value is the aggregation of DC Tie Schedules submitted by the QSE at that DC Tie Settlement Point.

Calculation
Calculate the RTDCIMPAMT for a QSE, DC Tie Settlement Point, Operating Day, and 15-minute interval.

[image: ]
The total of the payments to each QSE for all energy imported into the ERCOT System through DC Ties for the 15-minute Settlement Interval.
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For DC tie import during an emergency condition
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	Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow With

	RTDCIMPAMT q, p
	$
	Real-Time DC Import Amount per QSE per Settlement Point—The payment to QSE q for DC Tie import through DC Tie p, for the 15-minute Settlement Interval.
	4 / hour
	Calculated
	Yes

	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.
	4 / hour
	
	N/A

	RTDCIMP q, p
	MW
	Real-Time DC Import per QSE per Settlement Point—The aggregated DC Tie Schedule submitted by QSE q as an importer into the ERCOT System through DC Tie p, for the 15-minute Settlement Interval.

NOTE: RTDCIMP represents the aggregation, by 15-minute interval, of all DC Tie imports, as scheduled, at that DC Tie Settlement Point unless the schedule changes during the Operating Period.  ERCOT shall use the changed schedule if there is one. The original source system will contain all versions of the schedule including the final schedule.
	1 / hour

	
	Yes

	RTEDCIMPAMT q, p
	$
	Real-Time Emergency DC Import Amount per QSE per Settlement Point – The payment to QSE q for emergency DC Tie import through DC Tie p, for the 15-minute Settlement Interval.
	4 / hour
	Calculated
	Yes

	RTDCIMPAMTQSETOT q
	$
	Real-Time DC Import Amount QSE Total per QSEThe total of the payments to QSE q for energy imported into the ERCOT System through DC Ties for the 15-minute Settlement Interval.
	4 / hour
	Calculated
	Yes

	RTEDCIMPAMT q, p
	$
	Real-Time Emergency DC Import Amount per QSE per Settlement Point—The payment to QSE q for emergency DC Tie import through DC Tie p, for the 15-minute Settlement Interval.
	4 / hour
	Calculated
	Yes

	RTEDCIMP q, p
	MW
	Real-Time Emergency DC Import per QSE per Settlement Point—The aggregated DC Tie Schedule for emergency energy imported by QSE q into the ERCOT System during Emergency Conditions through DC Tie p, for the 15-minute Settlement Interval.
	1 / hour

	
	Yes

	VCOSTEMGENERGYq
	$/MWh
	Verified Cost for Emergency Energy—The ERCOT verified cost for the energy imported by QSE q into the ERCOT System during declared Emergency Condition through a DC Tie p as instructed by an ERCOT dispatch instruction.
	
	
	

	CA
	#
	Cost Adder—A multiplier of 1.10.
	
	
	


[bookmark: _Toc306622418]Real-Time Energy Payment for a Block Load Transfer Point

Description
The payment for the energy delivered to an ERCOT Load through a BLT Point is made to the QSE for that BLT Point for each 15-minute Settlement Interval, based on the Real-Time Settlement Point Price for the Load Zone Settlement Point where the ERCOT Load normally locates.  (PR 6.6.3.5 (1))

When load that is normally served by ERCOT is instead picked up as load by a non-ERCOT Control Area via a Block Load Transfer, ERCOT will pay the QSE that represents the non-ERCOT Control Area and provides the generation.  The Block Load Transfer quantity (BLTR) will be associated to a Block Load Transfer Point (BLTP).   A BLTP is not a type of ERCOT defined Settlement Points (i.e. it is not a type of Resource Node, Load Zone, Hub, or DC Tie Settlement Point); it is a unique point that will be defined upon the occurrence of the Block Load Transfer event.  However, the BLTP will map to the defined ERCOT Load Zone Settlement Point where the load normally locates.  The payment is calculated using the Load Zone Settlement Point Price for the Load Zone Settlement Point associated to the BLTP.

Calculations
Calculate the BLTRAMT for a QSE, Load Zone Settlement Point, and BLT Settlement Point for an Operating Day, and 15-minute Settlement Interval.
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The total of the payments to each QSE for all energy delivered to ERCOT Loads through BLT Points for the 15-minute Settlement Interval.
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	Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow With

	BLTRAMT q, p, bltp
	$
	Block Load Transfer Resource Amount per QSE per Settlement Point per BLT Point—The payment to QSE q for the BLT Resource that delivers energy to Load Zone p through BLT Point bltp, for the 15-minute Settlement Interval.
	4 / hour
	Calculated
	Yes

	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.
	4 / hour
	
	Yes

	BLTR q, p, bltp
	MWh
	Block Load Transfer Resource per QSE per Settlement Point per BLT Point—The energy delivered to an ERCOT Load in Load Zone p through BLT Point bltp represented by QSE q, for the 15-minute Settlement Interval.  

NOTE: This is the validated BLT Resource quantity that exists at the end of all Adjustment Peri (i.e. at the end of the Operating Day) for the QSE and Operating Day. 
	4 / hour
	
	Yes

	CA
	#
	Cost Adder – A multiplier of 1.10.
	
	
	

	VCOSTEMGENERGY q, bltp
	$/MWh
	Verified Cost for Emergency Energy – The ERCOT verified cost for the energy delivered to an ERCOT Load through BLT Point bltp during a declared Emergency Condition in ERCOT as determined by an ERCOT VDI.
	
	
	

	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 System through BLT Points for the 15-minute Settlement Interval.
	4 / Hour
	Calculated
	Yes


[bookmark: _Toc306622419]Real-Time Energy Charge for a DC Tie Export Represented by the QSE Under the Oklaunion Exemption

Description
The charge to a QSE that is exporting energy from the ERCOT System under the “Oklaunion Exemption” through a DC Tie associated with the exemption is calculated based on the Real-Time Settlement Point Price at the DC Tie Settlement Point. (PR 6.6.3.6 (1)) The DC Tie export value used for settlements (RTDCEXP) is the aggregation of the individual DC Tie Schedules submitted by the QSE at that DC Tie Settlement Point.


Calculation
Calculate RTDCEXPAMT for a QSE, DC Tie Settlement Point, Operating Day, and 15-minute interval.

[image: ]

The total of the charges to each QSE for all energy exported from the ERCOT System through DC Ties for the 15-minute Settlement Interval.
[image: ]
	Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow With

	RTDCEXPAMT q, p
	$
	Real-Time DC Export Amount per QSE per Settlement Point—The charge to QSE q for the DC Tie exports through DC Tie p, for the 15-minute Settlement Interval.
	4 / hour
	Calculated
	Yes

	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.
	4 / hour
	
	No

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

NOTE: This is the validated DC Tie Schedule for exports that exists at the end of all Adjustment Peri (i.e. at the end of the Operating Day) for the QSE and Operating Day.

RTDCEXP represents the aggregation, by 15-minute interval, of all DC Tie imports, as scheduled, at that DC Tie Settlement Point, unless the schedule changes during the Operating Period.  ERCOT shall use the changed schedule if there is one. The original source system will contain the all versions of the schedule including the final schedule.
	4 / hour
	
	Yes

	RTDCEXPAMTQSETOT q
	$
	Real-Time DC Export Amount QSE Total per QSEThe total of the charges to QSE q for energy exported from the ERCOT System through DC Ties for the 15-minute Settlement Interval.
	4 / hour
	Calculated
	Yes



[bookmark: _Toc306622420]Real-Time Congestion Payment or Charge for Self-Schedules(OOS)

Description
The congestion payment or charge to each QSE submitting a Self-Schedule calculated based on the difference in Real-Time SPPs at the specified sink and the source of the Self-Schedule multiplied by the amount of the Self-Schedule.  (PR 6.6.4(1))


Calculation
Calculate RTCCAMT by QSE, Source and Sink Settlement Point pair, Operating Day, and 15-minute interval, for all QSEs with a Self-Schedule for the Source and Sink Settlement Point pair.
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The total net congestion payments and charges to each QSE for all its Self-Schedules for the 15-minute Settlement Interval.
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	Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow With

	RTCCAMT q, p
	$
	Real-Time Congestion Cost Amount per QSE per Self-Schedule—The congestion charge to QSE q for its Self-Schedule s, for the 15-minute Settlement Interval.
	4 / hour
	Calculated
	Yes

	RTSPP sink, s
	$/MWh
	Real-Time Settlement Point Price at the Sink of Self-Schedule—The Real-Time Settlement Point Price at the sink of the Self-Schedule s, for the 15-minute Settlement Interval.
	4 / hour
	
	No

	RTSPP source, s
	$/MWh
	Real-Time Settlement Point Price at the Source of Self-Schedule—The Real-Time Settlement Point Price at the source of the Self-Schedule s, for the 15-minute Settlement Interval.
	4 / hour
	
	No

	SSQ q,s
	MW
	Self-Schedule Quantity per Self-Schedule—The QSE q’s Self Schedule MW quantity for Self-Schedule s, for the 15-minute Settlement Interval.

NOTE: This is the validated Self-Schedule at the end of all Adjustment Peri (i.e. at the end of the Operating Day) for the QSE and Operating Day.
	4 / hour
	
	Yes

	RTCCAMTQSETOT q
	$
	Real-Time Congestion Cost Amount QSE Total per QSEThe total net congestion payments and charges to QSE q for its Self-Schedules for the 15-minute Settlement Interval.
	4 / hour
	Calculated
	Yes



[bookmark: _Toc306622421]Pre-settlement and Shadow Settlement Activity

	 Participants should have an internal source for what was submitted to ERCOT in the form of self schedules.  As in the CRR calculation, all that is required is the source and sink RTSPP to come up with the congestion cost for the self schedule.  This calculation should be done with precision as no meter data is required.

[bookmark: _Toc306622422]Generation Resource Base-Point Deviation Charge

Description
A QSE for a Generation Resource shall pay a Base-Point deviation charge if the Resource did not follow Dispatch Instructions and Ancillary Services deployments within defined tolerances, except when the Dispatch Instructions and Ancillary Services deployments violate the Resource Parameters.  The Base-Point deviation charge does not apply to Generation Resources between breaker close and the time at which the telemetered HSL becomes greater than LSL


Calculation
The ERCOT Settlement system shall determine the resource type from the resource name within the AABP bill determinant.  If the resource type is an Intermittent Renewable Resource (IRR) Generation Resource, then the ERCOT Settlement system shall perform the Calculation Process for IRR Generation Resources; otherwise the ERCOT Settlement system shall perform the Calculation Process for Generation Resources, Excluding IRRs.

[image: ]

[bookmark: _Toc306622423]IRR Generation Resource Base-Point Deviation Charge

Description
ERCOT shall charge a QSE for an IRR a Base-Point deviation charge if the IRR metered generation is more than 10% above its Base Point and if the Base Point is 2 MW or more below the IRR’s HSL. The deviation charge may be refunded if the IRR shows, to ERCOT’s satisfaction, that the IRR was taking the necessary control actions to produce at levels equal to or less than the Base Point but was unable to comply solely due to increasing renewable energy input.  The IRR must always take the necessary control actions, in its capability, to comply with Base Point Dispatch Instructions if the Base Point is 2 MW or more below the IRR’s HSL as soon as practicable. 

The charge to each QSE for non-excused over-generation of each IRR at each Resource Node Settlement Point, if the Real-Time metered generation is greater than the upper tolerance during a 15-minute Settlement Interval, is calculated as follows: (6.6.5.2)


Calculation
[image: ]
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	Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	BPDAMT q, p, r
	$
	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.
	4 / hour

	Calculated
	Yes

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

NOTE: This value will need to have additional effective dating functionality to allow for future system / value changes.
	4 / hour
	
	No

	TWTG q, p, r
	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.

NOTE: The TWTG calculation process needs to adhere to §6.4.2.2, §6.6.5.1(2), and §6.6.5.1(3).  For example (but not limited to), the TWTG should equal zero for a 15-minute settlement interval where the Resource’s BP deviation is in a direction that contributes to frequency correction that resolves an ERCOT System frequency deviation and the ERCOT System frequency deviation is greater than ±0.05 Hz at any point during the 15-minute settlement interval.
	4 / hour
	
	Yes

	AABP q, p, r
	MW
	Adjusted Aggregated Base Point Generation 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.

NOTE: The AABP calculation process needs to adhere to §6.4.2.2, §6.6.5.1(2), and §6.6.5.1(3).  For example (but not limited to), the AABP should equal zero for a 15-minute settlement interval where the Resource’s BP deviation is in a direction that contributes to frequency correction that resolves an ERCOT System frequency deviation and the ERCOT System frequency deviation is greater than ±0.05 Hz at any point during the 15-minute settlement interval.
	4 / hour
	
	Yes

	HSL q, p, r
	MW
	High Sustainable Limit Generation per QSE per Settlement Point per Resource—The High Sustainable Limit of Generation Resource r represented by QSE q at Resource Node p for the hour that includes the 15-minute Settlement Interval.
	4 / hour
	
	Yes

	KIRR
	%
	The percentage tolerance for over-generation of an IRR, 10%.

NOTE: This value will need to have additional effective dating functionality to allow for future system / value changes.
	Constant
	
	Yes

	QIRR
	MW
	The threshold to test the adjusted aggregated Base Point against the HSL for an IRR, 2 MW.

NOTE: This value will need to have additional effective dating functionality to allow for future system / value changes.
	Constant
	
	Yes

	BPDAMTQSETOT q
	$
	Base-Point Deviation Amount QSE Total per QSE—The total of Base-Point Deviation Charges to QSE q for all Generation Resources represented by this QSE, for the 15-minute Settlement Interval.
	4 / hour
	Calculated
	Yes



[bookmark: _Toc306622424]Generation Resource Base-Point Deviation Charge
Description
For all Generation Resources, except Intermittent Renewable Resources, the ERCOT Settlement system shall determine whether or not the Generation Resource over-generated or under-generated, on an interval by interval basis, as compared to the resource’s Base Point.


Calculation
[image: ]


1.1.1.1 [bookmark: _Toc306622425]Base-Point Deviation Charge for Over Generation

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

(a)	5% of the average of the Base Points in the Settlement Interval adjusted for any Ancillary Services deployments; or
(b)	5 MW for metered generation above the average of the Base Points in the Settlement Interval adjusted for any Ancillary Services deployments. 

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: (PR 6.6.5.1.1) 


Calculation
[image: ]
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	BPDAMT q, p, r
	$
	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.
	4 / hour
	Calculated
	Yes

	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.
	4 / hour
	
	No

	TWTG q, p, r
	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.

NOTE: The TWTG calculation process needs to adhere to §6.4.2.2, §6.6.5.1(2), and §6.6.5.1(3).  For example (but not limited to), the TWTG should equal zero for a 15-minute settlement interval where the Resource’s BP deviation is in a direction that contributes to frequency correction that resolves an ERCOT System frequency deviation and the ERCOT System frequency deviation is greater than ±0.05 Hz at any point during the 15-minute settlement interval.
	4 / hour
	
	Yes

	AABP q, p, r
	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.

NOTE: The AABP calculation process needs to adhere to §6.4.2.2, §6.6.5.1(2), and §6.6.5.1(3).  For example (but not limited to), the AABP should equal zero for a 15-minute settlement interval where the Resource’s BP deviation is in a direction that contributes to frequency correction that resolves an ERCOT System frequency deviation and the ERCOT System frequency deviation is greater than ±0.05 Hz at any point during the 15-minute settlement interval.
	4 / hour
	
	Yes

	ATG 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.
	4 / hour
	
	Yes

	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.
	4 / hour
	
	No

	K1
	None
	The percentage tolerance for over-generation, 5%.  
	Constant
	
	Yes

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

	BPDAMTQSETOT q
	$
	Base-Point Deviation Amount QSE Total per QSE—The total of Base-Point Deviation Charges to QSE q for all Generation Resources represented by this QSE, for the 15-minute Settlement Interval.
	4 / hour
	Calculated
	Yes



1.1.1.2 [bookmark: _Toc306622426]Base-Point Deviation Charge for Under Generation

Description
ERCOT shall charge a QSE for a Generation Resource for under generation if the metered generation is below the lesser of:

(a)	95% of the average of the Base Points in the Settlement Interval adjusted for any Ancillary Service deployments; or
(b)	The average of the Base Points in the Settlement Interval adjusted for any Ancillary Service deployments minus 5 MW.

The charge to each QSE for under-generation of each Generation Resource at each Resource Node Settlement Point for a given 15-minute Settlement Interval is calculated as follows: (PR 6.6.5.1.2)


Calculation
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[image: ]

	
Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	BPDAMT q, p, r
	$
	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.
	4 / hour
	Calculated
	Yes

	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.
	4 / hour
	
	Yes

	TWTG q, p, r
	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.
	4 / hour
	
	Yes

	AABP q, p, r
	MW
	Adjusted Aggregated Base Point—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.
	4 / hour
	
	Yes

	KP
	None
	The coefficient applied to the Settlement Point Price for under-generation charge, 1.0.
	Constant
	
	No

	K2
	None
	The percentage tolerance for under-generation, 5%. 
	Constant
	
	No

	Q2
	MW
	The MW tolerance for under-generation, 5 MW.
	Constant
	
	No

	BPDAMTQSETOT q
	$
	Base-Point Deviation Amount QSE Total per QSE—The total of Base-Point Deviation Charges to QSE q for all Generation Resources represented by this QSE, for the 15-minute Settlement Interval.
	4 / hour
	Calculated
	Yes



[bookmark: _Toc306622427]Pre-settlement Activity
QSEs representing generation resources should utilize any telemetry data that they have at their disposal for evaluating exposure to Base Point Deviation Charges.  To the extent that Real Time telemetry models the Time-Weighted Telemetered Generation (TWTG), the QSE can be within a high degree of accuracy of the metered volume component for the Base Point Deviation Charge.  QSEs will have to capture the ERCOT issued Base Points for any given SCED run and aggregate the Base Points into the Adjusted Aggregate Base Point (AABP) for comparison to the Telemetered Generation.

Table 1 below demonstrates how the QSE can take SCED interval data and calculate the appropriate AABP for each settlement interval.  The example shows a single 15-minute interval where you are given the Base Point for the current SCED, the Base Point for the previous SCED and the duration of the SCED interval in seconds (TLMP). The AABP can be calculated accordingly: 

AABP = SUM ((E*Cseconds)/900seconds)/4
Where,
E = Dy+Dy-1 which  represents the Base Point for SCED y and previous SCED y-1.  These are divided by two to get the average BP as computed in column E in the table.  
Cseconds- represents the total number of seconds in that SCED run

The calculated values in E represent the average Base Point for the SCED and previous SCED runs and they are time-weighted by multiplying by the number of seconds in the SCED run and dividing by the total number of seconds in a 15-minute settlement interval, or 900 seconds.  Column F becomes the SCED run results and they are summed up for the 15-minute settlement interval AABP.


	A
	B
	C
	D
	E
	F

	 
	SCED
	TLMP sec
	BP for G (MW)
	(BP y+y-1)/2
	AABP (MWh)

	 
	 
	300
	90
	 
	 

	Settlement Interval
	Y1
	300
	100
	95
	7.916666667

	
	Y2
	300
	120
	110
	9.166666667

	
	Y3
	100
	140
	130
	3.611111111

	
	Y4
	200
	150
	145
	8.055555556

	 
	 
	 
	 
	 
	 

	 
	Seconds per Settlement Interval
	 
	 
	900
	28.75



 
 Table 1
For TWTG, most telemetry systems allow you to integrate the telemetry data in seconds to the 15-minute settlement interval.  This provides the comparison needed between MWh of generation and AABP to come up with a potential exposure to Base Point Deviation Charge prior to receiving the settlement detail from ERCOT.  Table 2 below outlines an example for fields in a worksheet that can be used to calculate internal Base Point Deviation Charge.

	A
	B
	C
	D
	E
	F
	G
	H
	I
	J

	Unit name
	Int
	U/D RI
	BP
	TWTG
	Deviation
	 +/- 5% Band
	5 MW Band
	RTSPP
	BPDAMT


Table 2

Column A represents the resource identifier and column B represents the operating interval to include date and time.  Column C indicates the integrated regulation that is provided by the resource, a positive or negative valued depending on whether the unit was regulating up or down.  Column D is the Base Point and column E the TWTG.  Columns F, G and H are all calculated fields to determine the max of the 5% or 5 MW bandwidth.  Each column could be calculated as follows:

F = E - (C+D) 	this calculation provides us the total deviation from the resource (if values in MW must divide by 4 to get MWh)
If F<0, G = D*1.05 (over-generation scenario)
If F>0, G = D*.95 (under-generation scenario)
If F<0, H = D + 5MW (over-generation scenario)
If F>0, H = D – 5MW (under-generation scenario)
Base Point Deviation Amount will equal:
If F<0, J = MAX (0,E – MAX(G,H))
If F>0, J = (MAX(0,(MIN(G,H)) – E) * I

There are certain exemptions that exist for Base Point Deviation.  If there is Responsive Reserve deployed in the market, all entities are exempt from Base Point Deviation.  Likewise, if the deviation is in the direction that contributes to assisting system frequency, the QSE will be exempt from Base Point Deviation.  At the start of the market, for SCED intervals less than 4 min in duration, ERCOT has been exempting QSEs from Base Point Deviation.  QSEs receive ‘flags’ that indicate whether these conditions exist at the time of settlement.  However, prior to settlement, that information may be difficult to receive and assess in calculating the possibilities for exemptions from Base Point Deviation.  The current method as outlined above represents what would be considered tracking the potential worst case scenario without examining for the exemptions.  In order to properly shadow exemptions, QSEs would require information on Frequency and deployment of Responsive to attempt to address the exemptions.

[bookmark: _Toc306622428]Shadow Settlement Activity
Once ERCOT has published the Settlement Statement for the operating day and has provided the necessary extracts, QSEs can take their internal number calculated in the Pre-Settlement activity and compare to ERCOT’s settled Base Point Deviation.  QSEs should examine differences in the TWTG internal versus what ERCOT provides as TWTG and likewise for the AABP.  By calculating an estimate in advance, this provides the QSE with internal data for disputes in the event that there is a significant difference between the values ERCOT compared to internal.  

[bookmark: _Toc306622429]Base Point Deviation Payment

Description
ERCOT shall pay the Base-Point deviation charges collected from the QSEs representing Generation Resources to the QSEs representing Load based on Load Ratio Share. The payment to each QSE for a given 15-minute Settlement Interval is calculated as follows: (6.6.5.4)


Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	LABPDAMT q
	$
	Load-Allocated Base-Point Deviation Amount per QSE—QSE q’s share of the total charge for all the Generation Resource’s Base Point deviation, based on Load Ratio Share, for the 15-minute Settlement Interval.
	4 / hour
	Calculated
	Yes

	BPDAMTTOT
	$
	Base-Point Deviation Amount Total—The total of Base-Point Deviation Charges to all QSEs for all Generation Resources, for the 15-minute Settlement Interval.
	4 / hour
	ERCOT 
	No

	BPDAMTQSETOT q
	$
	Base-Point Deviation Amount QSE Total per QSE—The total of Base-Point Deviation Charges to QSE q for all Generation Resources represented by this QSE, for the 15-minute Settlement Interval.
	4 / hour
	ERCOT
	Yes

	BPDAMT q, p, r
	$
	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.
	4 / hour
	
	Yes

	LSR 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.
	4 / hour
	Calculated
	Yes



[bookmark: _Toc306622430]Real-Time Revenue Neutrality Allocation

Description
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 Charges 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, Payment for a Block Load Transfer Point; 
(f)	Real-Time energy charge under Section 6.6.3.6, Charge for an Export Represented by a 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; 
(i)	Real-Time payments or charges to the CRR Owners under Section 7.9.2, Real-Time CRR Payments and Charges


Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	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.
	4 / hour
	Calculated
	Yes

	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.
	4 / hour
	ERCOT 
	No

	BLTRAMTTOT
	$
	Block Load Transfer Resource Amount TotalThe total of the payments for energy delivered into the ERCOT System through BLT Points for the 15-minute Settlement Interval.
	4 / hour
	ERCOT
	No

	
RTDCIMPAMTTOT
	$
	Real-Time DC Import Amount Total—The summation of payments for DC  Tie import, for the 15-minute Settlement Interval.
	4 / hour
	ERCOT
	No

	RTDCEXPAMTTOT
	$
	Real-Time DC Export Amount Total—The summation of charges to all QSE that are under the “Oklaunion Exemption” for DC Tie export, for the 15-minute Settlement Interval.
	4 / hour
	ERCOT
	No

	RTCCAMTTOT 
	$
	Real-Time Energy Congestion Cost Amount Total-The total net congestion payments and charges for all of the Self-Schedules for the 15-minute Settlement Interval.
	4 / hour
	ERCOT
	No

	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.
	4 / hour
	ERCOT
	No

	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.
	1 / hour
	ERCOT
	No

	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.
	1 / hour
	ERCOT
	No

	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.
	1 / hour
	ERCOT
	No

	LSR 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.
	4 / hour
	Calculated
	Yes




[bookmark: _Toc306622431]Pre-settlement and Shadow Settlement Activity

Pre-settlement activity for shadowing Revenue Neutrality is not possible from a public data perspective as all of the data needed to verify the calculation is not available until settlement in the extracts.  Pre-settlement activity for this charge type can be historically tracked.  Section 7 of this guide provides a methodology for tracking the Cost to Serve Load and tracking Revenue Neutrality is included in that section.  Participants can utilize the recent historical dollar per megawatt calculation coming from the Cost to Serve output and apply that to the load they represent to arrive at a estimated settlement exposure for pre-settlement.  Updating the Cost to Serve calculation should capture most recent trends; however, as this charge can be highly variable there should be appropriate bandwidths of deviation from an estimate to compare to actually results at settlement.

[bookmark: _Toc306622432]ERCOT System Administration Charge

Description
Each QSE shall pay an ERCOT System administration charge to administer the RTM market.  The ERCOT System administration charge is for each 15-minute Settlement Interval for each QSE. (PR 9.16.1)



Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	ESACAMT
	$
	ERCOT System Administration Charge—The ERCOT System administration charge for each QSE per 15-minute Settlement Interval.
	4 / hour
	Calculated
	Yes

	RTAML 
	MWh
	Real-Time Adjusted Metered Load—The QSE Adjusted Metered Load at the Settlement Point for the 15-minute Settlement Interval.
	4 / hour
	
	Yes

	LAFF
	$/MWh
	Load Administration Fee Factor—The ERCOT System administration fee rate in dollars per MWh.

NOTE: This value should be stored within the Settlement System with effective dates.  The LAFF value is applicable to all QSEs for the Operating Day range specified by the effective dates.
	Constant – Valid for a range of operating days
	
	No



[bookmark: _Toc306622433]Pre-settlement and Shadow Settlement Activity
Estimating the exposure to the System Administrative Charge will depend on the load estimation used for pre-settlement.  Whatever load estimation methodology is used, this becomes a simple calculation of estimated load multiplied by the fee, which can be compared to actual results at settlement.
[bookmark: _Toc306622434]Payments for Ancillary Service Capacity Sold in a Supplemental Ancillary Service Market
[bookmark: _Toc306622435]Regulation Up

Description
If a SASM is executed for one or more Operating Hours for any reason, ERCOT shall pay QSEs for their Ancillary Service Offers cleared in the SASM, based on the MCPC for that SASM and that service.  By service and by SASM, the payment to each QSE for a given Operating Hour is calculated as follows:
 (PR 6.7.1(1)) 

These particular bill determinants, PCRUAMT and PCRU, will need to be calculated and recorded on a per Supplemental Ancillary Service Market basis.  This is necessary to maintain Market Integrity and allow for multiple market situations.  Payment is calculated by QSE for each hour of the Operating Day within the Real-Time Market.  



Calculation
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Do we need a market flag determinant?
YES. Will be provided in notices and alerts extract

	
Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	RTPCRUAMT q, m
	$
	Procured Capacity for Reg-Up Amount by QSE by market—The payment to QSE q for the Ancillary Service Offers cleared in the market m to provide Reg-Up, for the hour.
	1 / hour
	Calculated
	Yes

	MCPCRU m
	$/MW per hour
	 Market Clearing Price for Capacity for Reg-Up by market —The MCPC for Reg-Up from the market m, for the hour.
	1 / hour
	
	No

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

	PCRUR r, q, m
	MW
	Procured Capacity for Reg-Up from Resource per Resource per QSE by market—The Reg-Up capacity quantity awarded to QSE q in the market m for Resource r for the hour.
	1 / hour
	
	Yes





[bookmark: _Toc306622436]
Regulation Down

Description
If a SASM is executed for one or more Operating Hours for any reason, ERCOT shall pay QSEs for their Ancillary Service Offers cleared in the SASM, based on the MCPC for that SASM and that service.  By service and by SASM, the payment to each QSE for a given Operating Hour is calculated as follows:
 (PR 6.7.1(1)) 

These particular bill determinants, PCRUAMT and PCRU, will need to be calculated and recorded on a per Supplemental Ancillary Service Market basis.  This is necessary to maintain Market Integrity and allow for multiple market situations.  Payment is calculated by QSE for each hour of the Operating Day within the Real-Time Market.  

Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow With

	RTPCRDAMT q, m
	$
	Procured Capacity for Reg-Down Amount by QSE by market—The payment to QSE q for the Ancillary Service Offers cleared in the market m to provide Reg-Down, for the hour.
	1 / hour
	Calculated
	Yes

	MCPCRD m
	$/MW per hour
	 Market Clearing Price for Capacity for Reg-Down by market—The MCPC for Reg-Down from the market m, for the hour.
	1 / hour
	
	No

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

	PCRDR r, q, m
	MW
	Procured Capacity for Reg-Down from Resource per Resource per QSE by market—The Reg-Down capacity quantity awarded to QSE q in the market m for Resource r for the hour
	1 / hour
	
	Yes




[bookmark: _Toc306622437]Responsive Reserve

Description
If a SASM is executed for one or more Operating Hours for any reason, ERCOT shall pay QSEs for their Ancillary Service Offers cleared in the SASM, based on the MCPC for that SASM and that service.  By service and by SASM, the payment to each QSE for a given Operating Hour is calculated as follows:
 (PR 6.7.1(1)) 

These particular bill determinants, PCRUAMT and PCRU, will need to be calculated and recorded on a per Supplemental Ancillary Service Market basis.  This is necessary to maintain Market Integrity and allow for multiple market situations.  Payment is calculated by QSE for each hour of the Operating Day within the Real-Time Market.  

Calculation
[image: ]



	
	
Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	RTPCRRAMT q, m
	$
	Procured Capacity for Responsive Reserve Amount by QSE by market—The payment to QSE q for the Ancillary Service Offer cleared in the market m to provide Responsive Reserve, for the hour.
	1 / hour
	Calculated
	Yes

	MCPCRR m
	$/MW per hour
	Market Clearing Price for Capacity for Responsive Reserve by market—The MCPC for Responsive Reserve from the market m, for the hour.
	1 / hour
	
	No

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

	PCRRR r, q, m
	MW
	Procured Capacity for Responsive Reserve from Resource per Resource per QSE by market—The Responsive Reserve capacity quantity awarded to QSE q in the market m for Resource r for the hour.
	1 / hour
	
	Yes



[bookmark: _Toc306622438]Non-Spin

Description
If a SASM is executed for one or more Operating Hours for any reason, ERCOT shall pay QSEs for their Ancillary Service Offers cleared in the SASM, based on the MCPC for that SASM and that service.  By service and by SASM, the payment to each QSE for a given Operating Hour is calculated as follows:
 (PR 6.7.1(1)) 

These particular bill determinants, PCRUAMT and PCRU, will need to be calculated and recorded on a per Supplemental Ancillary Service Market basis.  This is necessary to maintain Market Integrity and allow for multiple market situations.  Payment is calculated by QSE for each hour of the Operating Day within the Real-Time Market.  


Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	RTPCNSAMT q, m
	$
	Procured Capacity for Non-Spin Amount by QSE by market—The payment to QSE q for Ancillary Service Offer cleared in the market m to provide Non-Spin, for the hour.
	1 / hour
	Calculated
	Yes

	MCPCNS m
	$/MW per hour
	 Market Clearing Price for Capacity for Non-Spin  by market—The MCPC for Non-Spin from the market m, for the hour.
	1 / hour
	
	No

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

	PCNSR r, q, m
	MW
	Procured Capacity for Non-Spin from Resource per Resource per QSE by market—The Non-Spin capacity quantity awarded to QSE q in the market m for Resource r for the hour.
	1 / hour
	
	Yes




[bookmark: _Toc306622439]
Charges for Ancillary Service Capacity Replaced Due to Failure to Provide
[bookmark: _Toc306622440]Regulation Up

Description
A charge to each QSE that fails on its Ancillary Service Supply Responsibility, whether or not a SASM is executed due to its failure to supply, is calculated based on the greatest of the MCPC in the DAM or any SASM for the same Operating Hour.  By service, the charge to each QSE for a given Operating Hour is calculated as follows: (PR 6.7.2) 


Payment is calculated by QSE for each hour of the Operating Day within the Real-Time Supplemental Ancillary Service Market.  


Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	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.
	1 / hour
	Calculated
	Yes

	MCPCRU m
	$/MW per hour
	Market Clearing Price for Capacity for Reg-Up by market—The MCPC for Reg-Up in the market m, for the hour.
	1 / hour
	
	No

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



[bookmark: _Toc306622441]
Regulation Down

Description
A charge to each QSE that fails on its Ancillary Service Supply Responsibility, whether or not a SASM is executed due to its failure to supply, is calculated based on the greatest of the MCPC in the DAM or any SASM for the same Operating Hour.  By service, the charge to each QSE for a given Operating Hour is calculated as follows: (PR 6.7.2) 


Payment is calculated by QSE for each hour of the Operating Day within the Real-Time Supplemental Ancillary Service Market.  


Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	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.
	1 / hour
	Calculated
	Yes

	MCPCRD m
	$/MW per hour
	Market Clearing Price for Capacity for Reg-Down by market—The MCPC for Reg-Down in the market m, for the hour.
	1 / hour
	
	No

	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.
	1 / hour
	
	Yes



[bookmark: _Toc306622442]
Responsive Reserve

Description
A charge to each QSE that fails on its Ancillary Service Supply Responsibility, whether or not a SASM is executed due to its failure to supply, is calculated based on the greatest of the MCPC in the DAM or any SASM for the same Operating Hour.  By service, the charge to each QSE for a given Operating Hour is calculated as follows: (PR 6.7.2) 


Payment is calculated by QSE for each hour of the Operating Day within the Real-Time Supplemental Ancillary Service Market.  


Calculation
[image: ]
	
Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	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.
	1 / hour
	Calculated
	Yes

	MCPCRR m
	$/MW per hour
	Market Clearing Price for Capacity for Responsive Reserve per market—The MCPC for Responsive Reserve in the market m, for the hour.
	1 / hour
	
	No

	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.
	1 / hour
	
	Yes



[bookmark: _Toc306622443]
Non-Spin

Description
A charge to each QSE that fails on its Ancillary Service Supply Responsibility, whether or not a SASM is executed due to its failure to supply, is calculated based on the greatest of the MCPC in the DAM or any SASM for the same Operating Hour.  By service, the charge to each QSE for a given Operating Hour is calculated as follows: (PR 6.7.2) 


Payment is calculated by QSE for each hour of the Operating Day within the Real-Time Supplemental Ancillary Service Market.  


Calculation
[image: ]

	
Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	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.
	1 / hour
	Calculated
	Yes

	MCPCNS m
	$/MW per hour
	Market Clearing Price for Capacity for Non-Spin by market—The MCPC for Non-Spin in the market m, for the hour.
	1 / hour
	
	No

	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.
	1 / hour
	
	Yes



[bookmark: _Toc306622444]Pre-settlement and Shadow Settlement Activity
For the four capacity services, pre-settlement estimation of these capacity payments is no different than the Day-Ahead Market Ancillary Service Market clearing.  Capacity awards in this case are by market.  ERCOT will notify of awards cleared in any supplemental market along with the MCPC for that service for that market.  Simply applying the award volume at the market MCPC will provide an accurate assessment of expected settlement.  ERCOT will also notify of quantities that are considered failed to provide and will be charged at the appropriate market MCPC.


[bookmark: _Toc306622445]
Adjustments to Cost Allocations for Ancillary Services Procurement
[bookmark: _Toc306622446]Regulation Up

Description
Each QSE, on whose behalf ERCOT purchases Ancillary Service capacity in the DAM and SASMs (if any), is charged for its net share of the costs ERCOT incurred for each service.  For each such 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 the following sections.

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

The Procured Capacity for Regulation Up Amount Total per Market is summed across all markets, including the Day-Ahead Market and the Supplemental Ancillary Service Markets, and then summed with the Failure to Provide Regulation Up Capacity Amount Total to determine the total cost, ERCOT-Wide for each hour of the Operating Day.


Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

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

	RTPCRUAMTTOT m
	$
	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.
	1 / hour
	ERCOT 
	No

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	ERCOT 
	No

	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.
	1 / hour
	
	Yes

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

	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.
	1 / hour
	
	No

	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.
	1 / hour
	ERCOT 
	No

	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.
	1 / hour
	
	Yes

	RUO q
	MW
	Reg-Up Obligation Net per QSE—The net Ancillary Service Obligation of QSE q, for the hour.
	1 / hour
	
	Yes

	SARUQ q
	MW
	Total Self-Arranged Reg-Up Quantity per QSE for all markets—The sum of all self-arranged Reg-Up quantities submitted by QSE q for DAM and all SASMs.
	1 / hour
	
	Yes

	PCRU 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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	Calculated
	Yes

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

	DASARUQ q
	MW
	Day-Ahead Self-Arranged Reg-Up Quantity per QSE—The self-arranged Reg-Up quantity submitted by QSE q before 1000 in the Day-Ahead.
	
	
	

	RTSARUQ q
	MW
	Self-Arranged Reg-Up Quantity per QSE for all SASMs—The sum of all self-arranged Reg-Up quantities submitted by QSE q for all SASMs.
	
	
	





[bookmark: _Toc306622447]Regulation Down

Description
Each QSE, on whose behalf ERCOT purchases Ancillary Service capacity in the DAM and SASMs (if any), is charged for its net share of the costs ERCOT incurred for each service.  For each such 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 the following three sections.

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

The Procured Capacity for Regulation Down Amount Total per Market is summed across all markets, including the Day-Ahead Market and the Supplemental Ancillary Service Markets, and then summed with the Failure to Provide Regulation Down Capacity Amount Total to determine the total cost, ERCOT-Wide for each hour of the Operating Day.

Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

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

	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.
	1 / hour
	ERCOT 
	No

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	ERCOT 
	No

	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.
	1 / hour
	
	Yes

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

	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.
	1 / hour
	
	No

	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.
	1 / hour
	ERCOT 
	No

	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.
	1 / hour
	
	Yes

	RDO q
	MW
	Reg-Down Obligation Net per QSE—The net Ancillary Service Obligation of QSE q, for the hour.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	PCRD 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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	SARDQ q
	MW
	Total Self-Arranged Reg-Down Quantity per QSE for all markets—The sum of all self-arranged Reg-Down quantities submitted by QSE q for DAM and all SASMs.
	
	
	

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	Calculated
	Yes

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



[bookmark: _Toc306622448]Responsive Reserve

Description
Each QSE, on whose behalf ERCOT purchases Ancillary Service capacity in the DAM and SASMs (if any), is charged for its net share of the costs ERCOT incurred for each service.  For each such 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 the following three sections.

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

The Procured Capacity for Responsive Reserve Amount Total per Market is summed across all markets, including the Day-Ahead Market and the Supplemental Ancillary Service Markets, and then summed with the Failure to Provide Responsive Reserve Capacity Amount Total to determine the total cost, ERCOT-Wide for each hour of the Operating Day.

Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	RRCOSTTOT
	$
	Responsive Reserve Cost Total—The net total costs for Responsive Reserve for the hour.
	1 / hour
	Calculated
	Yes

	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.
	1 / hour
	ERCOT 
	No

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	ERCOT 
	No

	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.
	1 / hour
	
	Yes

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

	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.
	1 / hour
	
	No

	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.
	1 / hour
	ERCOT 
	No

	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.
	1 / hour
	
	Yes

	RRO q
	MW
	Responsive Reserve Obligation Net per QSE—The net Ancillary Service Obligation of QSE q, for the hour.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	SARRQ q
	MW
	Total Self-Arranged Responsive Reserve Quantity per QSE for all markets—The sum of all self-arranged Responsive Reserve quantities submitted by QSE q for DAM and all SASMs.
	1/hour
	
	Yes

	PCRR 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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	Calculated
	Yes

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




[bookmark: _Toc306622449]Non-Spin

Description
Each QSE, on whose behalf ERCOT purchases Ancillary Service capacity in the DAM and SASMs (if any), is charged for its net share of the costs ERCOT incurred for each service.  For each such 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 the following three sections.

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

The Procured Capacity for Non-Spin Amount Total per Market is summed across all markets, including the Day-Ahead Market and the Supplemental Ancillary Service Markets, and then summed with the Failure to Provide Non-Spin Capacity Amount Total to determine the total cost, ERCOT-Wide for each hour of the Operating Day.

Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

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

	PCNSAMTTOT 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.
	1 / hour
	
	Yes

	PCNSAMT 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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

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

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

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

	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.
	1 / hour
	
	Yes

	PCNS 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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

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




1. [bookmark: _Toc306622450]Pre-settlement and Shadow Settlement Activity
The estimation of pre-settlement exposure to the total cost adjustment for the four Ancillary Services requires knowledge of the total cost by service cleared in the DAM and all SASMs.  The ERCOT MIS will provide information on the total SASM services cleared next day (MIS Real Time tab) and the DAM AS awards will be available within 2-4 days of the operating day through the extracts.  To perform the estimation on the day after the operating day, DAM AS costs cannot be calculated completely until the public determinant of total self arranged.  To accurately pre-settle the adjustments participants can choose to provide an estimate of the total DAM cost without self arrangement as the total obligation by Ancillary Service and all MCPCs are available at the close of the DAM (extracts provide this on the operating day proper).  That estimate can be adjusted once the determinant for actual costs are provided in the DAM extracts (operating day T+4 estimated).  Likewise, changes in the hourly load ratio share will change the participant’s obligation for each service.  Estimation routines for hourly load ratio share can be based on most recent history which should provide a good proxy estimate. 
[bookmark: _Toc306622451]Reliability Must Run Settlements
[bookmark: _Toc306622452]RMR Standby Payment
Description
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 Attachment F to Section 22 and other performance requirements in the 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. (PR 6.6.6.1(1)) 

Payment is calculated by QSE for each Operating Hour of the Operating Day within the Real-Time Market.  



Calculation

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: (PR 6.6.6.1(3)) 

The Incentive Factor payment shall be reduced if (i) the RMR Unit fails to perform to the contracted capacity during a Capacity Test as described in the RMR Agreement and (ii) if in ERCOT’s reasonable determination, such reduction in capacity materially affects reliability.  The reduction will be linear, with a two percent (2%) reduction in the Incentive Factor payment for every one percent (1%) of reduced capacity. (PR 3.14.1.13)


[image: ]

The settlement system will need to determine the RMREH bill determinant by calculating the number of elapsed hours, for each operating hour of the operating day, from the Initial Reliability Must Run Service Contract Date for a particular Reliability Must Run Service Unit.  Additionally the MMS system should provide the necessary data to create a RMRAFLAG for each hour of the operating day, thereby allowing the Settlement System to sum the previous 4,380 intervals necessary for the RMRHREAF bill determinant.
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	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 h. 
	1 / hour
	Calculated 
	Yes

	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 h.  See item (3) below.   
	1 / hour
	
	No

	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 h.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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 h.
	1 / hour
	
	Yes

	RMRTCAPA q, r
	MW
	Reliability Must Run Test Capacity Adjustment—The Adjusted Amount for the Capacity Test in the event Operations determines that a Capacity Reduction does not materially affect reliability.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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 h.
	1 / hour
	
	Yes

	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 hour h.

NOTE: This Bill Determinant needs to delineate for each hourly interval the number of hours that have elapsed since the Reliability Must Run Initial Contract Date.
	TBD
	
	Yes

	RMRACAP q, r, hr
	MW
	Reliability Must Run Available Capacity per QSE per Resource by hour—The available capacity of RMR Unit r represented by QSE q, for the hour h.
	1 / hour
	
	Yes

	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.
	1 / hour
	
	Yes

	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.
	TBD
	
	Yes

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

	RTMG q, r , i, h
	MWh
	Real-Time Metered Generation per QSE per Resource per interval by hour—The metered generation of RMR Unit r represented by QSE q in Real-Time at the Settlement Point (Resource Node), for the 15-minute Settlement Interval i of the hour h.
	1 / hour
	
	Yes

	HSL q, r, h
	MW
	High Sustainable Limit per QSE per Resource by hour—The High Sustainable Limit of RMR Unit r represented by QSE q, for the hour h.
	1 / hour
	
	Yes

	RMRCAP q, r, h
	MW
	Reliability Must Run Actual Capacity per QSE per Resource by hour—The actual capacity of RMR Unit r represented by QSE q, for the hour h.
	1 / hour
	
	Yes

	BP q, r, y, h
	MW
	Base Point per QSE per Resource per interval by hour—The Base Point of RMR Unit r represented by QSE q, for the SCED interval y of the hour h.
	1 / hour
	
	Yes

	TLMP y, h
	second
	Duration of SCED interval per interval—The duration of the portion of the SCED interval y in the hour h.
	1 / hour
	
	Yes



[bookmark: _Toc306622453]RMR Payment for Energy
Description
Payment for energy on the Initial Settlement and settlements executed before True-up and before actual cost data is submitted must be calculated using the estimated input/output curve and startup fuel as specified in the RMR Agreement, the actual energy produced and the Fuel Index Price.  The payment for energy for all other settlements must be based on actual fuel costs for the RMR Unit.  The payment for energy for each hour is calculated as follows: (PR 6.6.6.2(1)) 

Payment is calculated by QSE for each Operating Hour of the Operating Day within the Real-Time Market.  


Calculation
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If the RMR actual fuel cost is filed in accordance with the timeline in these Protocols, the monthly RMR variable cost component is calculated for the subsequent resettlements as follows: (PR 6.6.6.2(2)) 

If the RMR Monthly Actual Fuel COST is not existent by Start and Stop Time that corresponds to the Operating Day and Hour currently being calculated,
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Where the RMREAMT and RTMG values used in this calculation should be the values that were used before “RMRMFCOST” existed.  is the sum of the 15-minute Settlement Intervals across the entire month, and  is the sum of the hourly Settlement Intervals across the entire month. If any of the RTMG values change after the RMRVCC has been calculated using actual data, but before the last resettlement run, then the RMREAMT(Estimated Initial) values, that are summed across all the hours of the month, will be recalculated for each hour of the month based upon the new RTMG values available and with RMRVCC set to zero.  Subsequently, the RMRVCC will be calculated using the new summed RMREAMT and RTMG values.
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	RMREAMT q, r
	$
	Reliability Must Run Energy Amount per QSE per Resource by hour—The energy payment to QSE q for RMR Unit r, for the hour h.

NOTE: (Only when RMRVCC is not automatically set to zero – then Settlements will need to retrieve, as an input, the RMREAMT from the last approved  Settlement Run in which RMRMFCOST did not exist and RMRVCC was “0”)
	TBD
	Calculated
	Yes

	FIP
	$/MMBtu
	Fuel Index Price—The Fuel Index Price for the Operating Day.
	1 / day
	
	Yes

	RMRSUFQ q, r
	MMBtu
	Reliability Must Run Startup Fuel Quantity per QSE per ResourceThe Estimated Startup Fuel specified in the RMR Agreement for RMR Unit r represented by QSE q.

NOTE: This data will need to be retrieved from a Settlement System Structure that contains all of the Reliability Must Run Contract Data.  The Settlement System construct will need to be able to handle three types of Startup (Hot, Intermediate, and Cold) Values for a particular RMR Resource.
	1 / hour
	
	Yes

	RMRH q, r
	hour
	Reliability Must Run Hours—The number of hours during which RMR Unit r represented by QSE q is instructed On-Line for the Operating Day.
	1 / hour
	
	Yes

	RMRALLOCFLAG q, r
	none
	Reliability Must Run Startup Flag per QSE per Resource by hour—The number that indicates whether or not the startup fuel cost of RMR Unit r represented by QSE q is allocated to the hour h.  Its value is 1 if the startup fuel cost is allocated; otherwise, its value is 0.
	1 / hour
	
	Yes

	RMRHR q, r, i
	MMBtu /MWh
	Reliability Must Run Heat Rate per QSE per Resource by Settlement Interval by hour—The multiplier determined based on the input/output curve and the Real-Time generation of RMR Unit r represented by QSE q, for the 15-minute Settlement Interval i in the hour h.
	4 / hour
	
	Yes

	RMRVCC q, r
	$/MWh
	Reliability Must Run Variable Cost Component per QSE per Resource—The monthly cost component that is used to adjust the energy cost calculation to reflect the actual fuel costs of RMR Unit r represented by QSE q.  The value is initially set to zero.  For resettlements, see item (2) below.
	1 / hour
	
	Yes

	RTMG q, r, i
	MWh
	Real-Time Metered Generation per QSE per Resource by Settlement Interval by hour— The Real-Time energy from RMR Unit r represented by QSE q, for the 15-minute Settlement Interval i in the hour h.
	4 / hour
	MV90, 
	Yes

	RMRCEFA q, r
	$/MMBtu
	RMR Contract Estimated Fuel Adder
	1 / hour
	
	Yes

	RMRMFCOST q, r
	$
	Reliability Must Run Monthly actual Fuel Cost per QSE per Resource—The monthly actual fuel cost of RMR Unit r represented by QSE q, for the month.
	1 / month
	
	Yes

	RMREAMTQSETOT q
	$
	Reliability Must Run Energy Amount QSE Total per QSEThe total of the energy payments to QSE q for all RMR Units represented by this QSE for the hour.
	1 / hour
	Calculated
	Yes



[bookmark: _Toc306622454]RMR Adjustment Charge

Description
Each QSE that represents an RMR Unit shall pay a charge designed to recover the net total revenues from RUC settlements, and from Real-Time settlements received by that QSE for all RMR Units that it represents, except that the charge does not include net revenues received by the QSE for the RMR standby payments calculated under Section 6.6.6.1, RMR Standby Payment, and the RMR energy payments calculated under Section 6.6.6.2, RMR Payment for Energy. (PR 6.6.6.3(1)) 

Payment is calculated by QSE for each Operating Hour of the Operating Day within the Real-Time Market.  
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	RMRAAMT q
	$
	RMR Adjustment Charge per QSE—The charge to QSE q for all RMR Units represented by this QSE, for the revenues received for the same RMR Units from RUC settlements and Real-Time settlements, for the hour.
	1 / hour
	Calculated
	Yes

	RTMG q, r, p
	MWh
	Real-Time Metered Generation per QSE per Resource by Settlement Interval by hour— The Real-Time energy from RMR Unit r represented by QSE q, for the 15-minute Settlement Interval i in the hour h.
	4 / hour
	
	Yes

	EMREAMT q, p, r, i
	$
	Emergency Energy Amount per QSE per Settlement Point per unit per interval—The payment to QSE q  for the additional energy produced by RMR Unit r at Resource Node p in Real-Time during the Emergency Condition, for the 15-minute Settlement Interval i.
	4 / hour
	
	Yes

	RUCMWAMT q, p, r
	$
	RUC Make-Whole Amount per QSE per Settlement Point per unit—The amount calculated for RMR Unit r committed in RUC at Resource Node p to make whole the startup and minimum energy cost of this unit, for the hour.  See Section 5.7.1, RUC Make-Whole Payment.
	1 / hour
	
	Yes

	RUCCBAMT q, r
	$
	RUC Clawback Charge per QSE per unit—The RUC Clawback Charge to QSE q for RMR Unit r, for the hour.  See Section 5.7.2, RUC Clawback Charge.
	1 / hour
	
	Yes

	RUCDCAMT q, p, r
	$
	RUC Decommitment Amount per QSE per Settlement Point per unit—The amount calculated for RMR Unit r at Resource Node p represented by QSE q due to ERCOT de-commitment, for the hour.
	1 / hour
	
	Yes

	VSSEAMT q, p, r, i
	$
	Voltage Support Service Energy Amount per QSE per Settlement Point per unit per interval —The compensation to QSE q for ERCOT-directed power reduction from RMR Unit r at Resource Node p to provide VSS, for the 15-minute Settlement Interval i.
	4 / hour
	
	Yes

	VSSVARAMT q, r, i
	$
	Voltage Support Service var Amount per QSE per Unit—The payment to QSE q for the VSS provided by RMR Unit r, for the 15-minute Settlement Interval i.
	4 / hour
	
	Yes

	RTMG q, r, p
	MWh
	Real-Time Metered Generation per QSE per Settlement Point per Resource—The Real-Time energy produced by the Generation Resource r represented by QSE q at Resource Node p, for the 15-minute Settlement Interval.
	4 / hour 
	 
	Yes 





[bookmark: _Toc306622455]RMR Charge for Unexcused Misconduct

Description
If a Misconduct Event, as defined in the RMR Agreement, is not excused as provided in the RMR Agreement, then ERCOT shall charge the QSE that represents the RMR Unit an unexcused misconduct amount of $10,000 for each unexcused Misconduct Event as follows:  (PR 6.6.6.4(1)) 

Payment is calculated by QSE for each Operating Hour of the Operating Day within the Real-Time Market.  

Calculation
[image: ]


	
Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	RMRNPAMTQSETOT q
	$
	Reliability Must Run Unexcused Misconduct Amount QSE Total per QSEThe total of the charges to QSE q for unexcused Misconduct Events of the RMR Units represented by this QSE for the Operating Day.
	1 / day

	Calculated
	Yes

	RMRNPAMT q, r
	$
	Reliability Must Run Unexcused Misconduct Charge per QSE per Resource—The charge to QSE q for the unexcused Misconduct Event of RMR Unit r for the Operating Day. 
	1 / day

	Calculated
	Yes



[bookmark: _Toc306622456]RMR Service Charge

Description
The total RMR cost for all RMR Units less the amount received from Day-Ahead Market, RUC processes, Real-Time operations and Ancillary Service markets for all RMR Units is allocated to the QSEs representing loads based on Load Ratio Share.  The RMR Service charge to each QSE for a given hour is calculated as follows: (PR 6.6.6.5) 

Payment is calculated by QSE for each Operating Hour of the Operating Day within the Real-Time Market.  

Calculation
[image: ]
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	LARMRAMT q
	$
	Load-Allocated Reliability Must Run Amount per QSE—The amount charged to QSE q based on its Load Ratio Share of the difference between the amount paid to all QSEs for RMR Service under this Section 6.6.6, Reliability Must Run Settlement, and the amount that would have been paid to the QSEs for the same RMR Units if they were not providing RMR Service under the other parts of this Section, Section 5, Transmission Security Analysis and Reliability Unit Commitment, and Section 4, Day-Ahead Operations, for the hour. 
	1 / hour
	Calculated
	Yes

	RMRSBAMTTOT
	$
	RMR Standby Amount Total—The total of the standby payments to all QSEs for all RMR Units, for the hour.
	1 / hour
	ERCOT 
	No

	RMREAMTTOT
	$
	RMR Energy Amount Total—The total of the energy cost payments to all QSEs for all RMR Units, for the hour.
	1 / hour
	ERCOT 
	No

	RMRAAMTTOT
	$
	RMR Adjusted Amount Total—The total of the adjusted amounts from all QSEs representing RMR Units for the revenues received for these units from RUC, Real-Time Operations and Ancillary Service Markets, for the hour.
	1 / hour
	ERCOT 
	No

	RMRNPAMTTOT
	$
	RMR Non-Performance Amount Total—The total of the charges to all QSEs for unexcused misconduct events of all RMR Units, for the Operating Day.
	1 / hour
	ERCOT 
	No

	RMRDAEREVTOT
	$
	RMR Day-Ahead Energy Revenue Total—The total of the revenues for the offers cleared in the DAM for all RMR Units, for the hour.
	1 / hour
	ERCOT 
	No

	RMRDAESRTVTOT
	$
	RMR Day-Ahead Energy Sale Real-Time Value Total—The total of Real-Time value of the offers cleared in the DAM for all RMR Units, for the hour.
	1 / hour
	ERCOT 
	No

	RMRDAMWREVTOT
	$
	RMR Day-Ahead Make-Whole Revenue TotalThe total of the RMR Day-Ahead Make-Whole Revenue for all DAM-committed RMR Units for the hour.  
	1 / hour
	ERCOT 
	No

	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.
	1 / hour
	ERCOT 
	No

	RMRSBAMTQSETOT q
	$
	Reliability Must Run Standby Amount QSE Total per QSEThe total of the Standby Payments to QSE q for the RMR Units represented by the same QSE for the hour.
	1 / hour
	
	Yes

	RMREAMTQSETOT q
	$
	Reliability Must Run Energy Amount QSE Total per QSEThe total of the energy payments to QSE q for the RMR Units represented by the same QSE for the hour.
	1 / hour
	
	Yes

	RMRAAMT q
	$
	RMR Adjusted Amount per QSE—The adjustment from QSE q standby payments and energy payments for all RMR Units represented by this QSE, for the revenues received for the same RMR Units from RUC, Real-Time Operations and Ancillary Service Markets, for the hour.
	1 / hour
	
	Yes

	RMRNPAMTQSETOT q
	$
	Reliability Must Run Unexcused Misconduct Amount QSE Total per QSEThe total of the charges to QSE q for unexcused Misconduct Events of the RMR Units represented by the same QSE for the Operating Day.
	1 / hour
	
	Yes

	DAEREV q, p, r
	$
	Day-Ahead Energy Revenue per QSE by Settlement Point per unitThe revenue that ERCOT collects for the offer cleared in the DAM submitted for RMR Unit r at Resource Node p represented by QSE q, based on the DAM Settlement Point Price, for the hour.
	1 / hour
	
	Yes

	DAESRTV q, p, r, i
	$
	Day-Ahead Energy Sale Real-Time Value per QSE per Settlement Point per unit per interval—The Real-Time value of the energy sold in the DAM from RMR Unit r at Resource Node p represented by QSE q, for the 15-minute Settlement Interval i.
	1 / hour
	
	Yes

	DASPP p
	$/MWh
	Day-Ahead Settlement Point Price by Settlement PointThe DAM Settlement Point Price at Resource Node p for the hour.
	1 / hour
	
	Yes

	RTSPP p, i
	$/MWh
	Real-Time Settlement Point Price per Settlement Point per interval—The Real-Time Settlement Point Price at Resource Node p, for the 15-minute Settlement Interval i.
	1 / hour
	
	Yes

	DAESR q, p, r, i
	MW
	Day-Ahead Energy Sale from Resource per QSE by Settlement Point per unitThe amount of energy cleared through Three-Part Supply Offers in the DAM and/or DAM Energy-Only Offer Curves for RMR Unit r at Resource Node p represented by QSE q for the hour.
	1 / hour
	
	Yes

	DAESR q, p, r, i
	MW
	Day-Ahead Energy Sale from Resource per QSE by Settlement Point per unit per intervalThe amount of energy cleared through Three-Part Supply Offers in the DAM and/or DAM Energy-Only Offer Curves for Resource r at Resource Node p represented by QSE q for the hour that includes the 15-minute Settlement Interval i.
	1 / hour
	
	Yes



[bookmark: _Toc306622457]
Voltage Support Settlements
The following charts illustrate the dependencies between the various Voltage Support Settlement calculations. 
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Figure 1.0: MW, MVa, MVar Power Triangle for Reactive Voltage
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The absolute value of both the RTVAR and the VSSVARIOL will need to be larger than the absolute value of the Unit Reactive Limit in order for a Resource to be paid Voltage Support Service.  RTVAR, VSSVARIOL, and URLLAG will be positive values when the resource is instructed to provide Lagging Voltage Support.  RTVAR, VSSVARIOL, and URLLEAD will be negative values when the resource is instructed to provide Leading Voltage Support.  
Figure 2.0: RTVAR, VSSVARIOL, URLLAG, URLLEAD explanations

[bookmark: _Toc306622458]Voltage Support Service Payments

Description
All other Generation Resources shall be eligible for compensation for Reactive Power production in accordance with Section 6.5.7.7, Voltage Support Service, only if ERCOT issues a Dispatch Instruction that results in the following unit operation:
(a)	When ERCOT instructs the Generation Resource to exceed its URL and the Generation Resource provides additional Reactive Power, then ERCOT shall pay for the additional Reactive Power provided at a price that recognizes the avoided cost of reactive support Resources on the transmission network.
(b)	Any real power reduction directed by ERCOT through Verbal Dispatch Instructions to provide for additional reactive capability for voltage support must be compensated as a lost opportunity payment (6.6.7.1)

The payment for a given 15-minute Settlement Interval to each QSE representing a Generation Resource that operates in accordance with an ERCOT Dispatch Instruction is calculated as follows:

Calculation
[image: ]

The total additional compensation to each QSE for voltage support service for the 15-minute Settlement Interval.
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	VSSVARAMT q, r
	$
	Voltage Support Service var Amount per QSE per Generation Resource - The payment to QSE q for the VSS provided by Generation Resource r, for the 15-minute Settlement Interval.
	4 / hour
	Calculated
	Yes

	VSSVARPR
	$/Mvarh
	Voltage Support Service var Price - The price for instructed Mvar beyond a Generation Resource’s URL currently is $2.65/Mvarh (based on $50.00/installed kvar).
	4 / hour
	
	No

	VSSVARLAG q, r
	Mvarh
	Voltage Support Service var Lagging per QSE per Generation Resource - The instructed portion of the Reactive Power above the Generation Resource’s lagging URL for Generation Resource r represented by QSE q, for the 15-minute Settlement Interval.

NOTE: This value should always be non-negative.
	4 / hour
	
	Yes

	VSSVARLEAD q, r
	Mvarh
	Voltage Support Service var Leading per QSE per Generation Resource - The instructed portion of the Reactive Power below the Generation Resource’s leading URL for Generation Resource r represented by QSE q, for the 15-minute Settlement Interval.

NOTE: This value should always be non-negative.
	4 / hour
	
	Yes

	VSSVARIOL q, r
	Mvar
	Voltage Support Service var Instructed Output Level per QSE per Generation Resource—The instructed Reactive Power output level of Generation Resource r represented by QSE q, lagging Reactive Power if positive and leading Reactive Power if negative, for the 15-minute Settlement Interval.

[PER ERCOT]
NOTE: This Bill Determinant may be positive or negative.  It is unclear how the instructions given out by Operations will be converted into “VSSVARIOL’s”.  Additional information is required in order for this bill determinant to be developed.  This document assumes these instructions will be generated and passed to Settlements.
	4 / hour
	
	Yes

	RTVAR q, r
	MVARh
	Real-Time var per QSE per Resource—The netted Reactive Energy measured for Generation Resource r represented by QSE q, for the 15-minute Settlement Interval.

[PER ERCOT]
NOTE: The RTVAR should accurately reflect each unit’s MVarh quantity.  It is unclear how these amounts should be measured and provided to Settlements.  Additional information is required in order for this bill determinant to be developed.  Further examination is necessary to vet out all of the possible issues and to determine the best methodology for calculating the RTVAR for each unit.
	4 / hour
	
	Yes

	URLLAG q, r
	Mvar
	Unit Reactive Limit Lagging per QSE per Resource—The Unit Reactive Limit for lagging Reactive Power of the Generation Resource r represented by QSE q as determined in accordance with these Protocols.  Its value is positive.
	4 / hour
	
	Yes

	URLLEAD q, r
	Mvar
	Unit Reactive Limit Leading per QSE per Resource—The Unit Reactive Limit for leading Reactive Power of the Generation Resource r represented by QSE q as determined in accordance with these Protocols.  Its value is negative.
	4 / hour
	
	Yes

	VSSVARAMTQSETOT q
	$
	Voltage Support var Amount QSE total per QSE - The total of the payments to QSE q as compensation for VSS by this QSE for the 15-minute settlement interval.
	4 / hour
	Calculated
	Yes



[bookmark: _Toc306622459]Lost Opportunity Payments[image: ]



















Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	VSSVARAMT q, r
	$
	Voltage Support Service var Amount per QSE per Generation Resource - The payment to QSE q for the VSS provided by Generation Resource r, for the 15-minute Settlement Interval.
	4 / Hour
	Calculated
	Yes

	VSSVARPR
	$/Mvarh
	Voltage Support Service var Price - The price for instructed Mvar beyond a Generation Resource’s URL currently is $2.65/Mvarh (based on $50.00/installed kvar).
	4 / Hour
	
	No

	VSSVARLAG q, r
	Mvarh
	Voltage Support Service var Lagging per QSE per Generation Resource - The instructed portion of the Reactive Power above the Generation Resource’s lagging URL for Generation Resource r represented by QSE q, for the 15-minute Settlement Interval.
	4 / Hour
	
	Yes

	VSSVARLEAD q, r
	Mvarh
	Voltage Support Service var Leading per QSE per Generation Resource - The instructed portion of the Reactive Power below the Generation Resource’s leading URL for Generation Resource r represented by QSE q, for the 15-minute Settlement Interval.
	4 / Hour
	
	Yes

	VSSVARIOL q, r
	Mvar
	Voltage Support Service var Instructed Output Level per QSE per Generation Resource—The instructed Reactive Power output level of Generation Resource r represented by QSE q, lagging Reactive Power if positive and leading Reactive Power if negative, for the 15-minute Settlement Interval.
	4 / Hour
	
	Yes

	RTVAR q, r
	MVARh
	Real-Time var per QSE per Resource—The netted Reactive Energy measured for Generation Resource r represented by QSE q, for the 15-minute Settlement Interval.
	4 / Hour
	
	Yes

	URLLAG q, r
	Mvar
	Unit Reactive Limit Lagging per QSE per Resource—The Unit Reactive Limit for lagging Reactive Power of the Generation Resource r represented by QSE q as determined in accordance with these Protocols.  Its value is positive.
	4 / Hour
	
	Yes

	URLLEAD q, r
	Mvar
	Unit Reactive Limit Leading per QSE per Resource—The Unit Reactive Limit for leading Reactive Power of the Generation Resource r represented by QSE q as determined in accordance with these Protocols.  Its value is negative.
	4 / Hour
	
	Yes

	VSSEAMT q, r
	$
	Voltage Support Service Energy Amount per QSE per Generation Resource—The lost opportunity payment to QSE q for ERCOT-directed VSS from Generation Resource g for the 15-minute Settlement Interval.
	4 / Hour
	
	Yes

	RTMG q, r
	MWh
	Real-Time Metered Generation per QSE per Resource—The Real-Time metered generation of Generation Resource r represented by QSE q, for the 15-minute Settlement Interval.
	4 / Hour
	
	Yes

	RTSPP
	$
	Real-Time Settlement Point Price—The Real-Time Settlement Point Price at the Resource Node for the 15-minute Settlement Interval. - 
	4 / Hour
	
	No

	RTVSSAIEC q, r
	$/MWh
	Real-Time Average Incremental Energy Cost per QSE per Resource—The average incremental cost to operate (not subject to cost cap) the Generation Resource r represented by QSE q from its LSL to its metered MW output, for the 15-minute Settlement Interval.
	4 / Hour
	
	Yes

	RTICHSL q, r
	$
	Real-Time Incremental Cost Corresponding with HSL per QSE per Resource—The incremental cost to operate (not subject to cost cap) Generation Resource r represented by QSE q from its LSL to its HSL, for the 15-minute Settlement Interval.
	4 / Hour
	
	Yes

	RTHSLAIEC
	$/MWh
	Real-Time Average Incremental Energy Cost for the entire Energy Offer Curve through the HSL per QSE per Resource—The average incremental cost to operate (not subject to cost cap) the Generation Resource R represented by QSE Q from its LSL to its HSL, for the 15-minute Settlement Interval.
	4 / Hour
	
	Yes

	HSL q,  r
	MW
	High Sustainable Limit Generation per QSE per Settlement Point per Resource—The High Sustainable Limit of Generation Resource r represented by QSE q at Resource Node p for the hour that includes the 15-minute Settlement Interval.
	1 / Hour
	
	Yes

	LSL q,  r
	MW
	Low Sustainable Limit Generation per QSE per Settlement Point per Resource—The Low Sustainable Limit of Generation Resource r represented by QSE q at Resource Node p for the hour that includes the 15-minute Settlement Interval.
	1 / Hour
	
	Yes

	VSSAMTQSETOT q
	$
	Voltage Support Service Amount QSE Total per QSEThe total of the payments to QSE q for providing VSS for the 15-minute Settlement Interval.
	4 / Hour
	Calculated
	Yes


[bookmark: _Toc306622460]Voltage Support Charge

Description
ERCOT shall charge each QSE representing LSEs the total payment for Voltage Support Service as specified in Section 6.6.7.1, Voltage Support Service Payments, based on a Load Ratio Share. The charge to each QSE for a given 15-minute Settlement Interval is calculated as follows: (6.6.7.2)

The payment for a given 15-minute Settlement Interval to each QSE representing a Generation Resource that operates in accordance with an ERCOT Dispatch Instruction is calculated as follows:  

Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	LAVSSAMT q
	$
	Load-Allocated Voltage Support Service Amount per QSE—The charge to QSE q for VSS, for the 15-minute Settlement Interval.
	4 / hour
	Calculated
	Yes

	VSSAMTTOT
	$
	Voltage Support Service Amount Total—The total of payments to all QSEs providing VSS, for the 15-minute Settlement Interval.
	4 / hour
	ERCOT 
	No

	VSSAMTQSETOT q
	$
	Voltage Support Service Amount QSE Total per QSEThe total of the payments to QSE q for providing VSS for the 15-minute Settlement Interval.
	4 / hour
	
	Yes

	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.
	4 / hour
	
	Yes

	VSSEAMTTOT
	$
	Voltage Support Service Lost Opportunity Amount Total—The total of payments to all QSEs providing VSS in lieu of energy, for the 15-minute Settlement Interval.
	4 / hour
	
	Yes

	VSSEAMTQSETOT q
	$
	Voltage Support Service Lost Opportunity Amount QSE Total per QSEThe total of the payments to QSE q for providing VSS in lieu of energy, for the 15-minute Settlement Interval.
	4 /  hour
	
	Yes


[bookmark: _Toc306622461]Black Start Capacity
[bookmark: _Toc306622462]Black Start Capacity Payment

Description
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 6-month rolling availability equal to 85% in accordance with the Black Start Agreement in Section 22, ERCOT Protocols Agreements. (PR 6.6.8.1(1)) 

Payment is calculated by QSE for each Operating Hour of the Operating Day within the Real-Time Market.  


Calculation
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The settlement system will need to determine the BSSEH bill determinant by calculating the number of elapsed hours, for each operating hour of the Operating Day, from the Initial Black Start Service Contract Date for a particular Black Start Service Resource.  Additionally the system should provide the necessary data to create a BSSAFLAG for each hour of the Operating Day, thereby allowing the Settlement System to sum the previous 4,380 intervals necessary for the BSSHREAF bill determinant.
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	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 h.
	1 / hour
	Calculated
	Yes

	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.
	1 / hour
	
	No

	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 h.
	1 / hour
	
	Yes

	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 4380 hours, for the hour h.
	1 / hour
	
	Yes

	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 h.
	TBD
	
	Yes

	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 h.
	1 / hour
	
	Yes

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



[bookmark: _Toc306622463]Black Start Capacity Charge

Description
ERCOT shall allocate the total Black Start Service Capacity payment to the QSEs representing Loads based on a Load Ratio Share.  The resulting charge to each QSE for a given hour is calculated as follows: (PR 6.6.8.2) 

Payment is calculated by QSE for each Operating Hour of the Operating Day within the Real-Time Market.  

Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	LABSSAMT q
	$
	Load-Allocated Black Start Service Amount per QSE—The charge allocated to QSE q for the Black Start Service, for the hour.
	1 / hour
	Calculated
	Yes

	BSSAMTQSETOT q
	$
	Black Start Service Amount QSE Total per QSE—The Black Start Service payment to QSE q for BSS Resource r, for the hour.
	1 / hour
	
	Yes

	BSSAMTTOT
	$
	Black Start Service Amount QSE Total ERCOT-Wide — The total of the payments to QSE Q for BSS provided by all the BSS Resource represented by this QSE for the hour h.
	1 / hour
	ERCOT 
	No

	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.
	1 / hour
	
	Yes



[bookmark: _Toc306622464]
Emergency Operations Settlements
[bookmark: _Toc306622465]Payment for Emergency Power Increase directed by ERCOT

Description
Due to Emergency Conditions, additional compensation for each Generation Resource for which ERCOT provides an Emergency Base Point may be awarded to the QSE representing the Generation Resource. If the Emergency Base Point is higher than the SCED Base Point immediately before the Emergency Condition and the Settlement Point Price at the Resource Node is lower than the Generation Resource’s Energy Offer Curve price at the Emergency Base Point, ERCOT shall pay the QSE additional compensation for the additional energy above the SCED Base Point. (PR 6.6.9)
An NPRR change is proposed to modify the “Payment for Emergency Power Increase Directed by ERCOT” Charge Type.  The modification to the Charge Type does not change the end result of the calculation.  The modification creates a new bill determinant, Aggregated Emergency Base Point (AEBP), to represent a sub-calculation within the Emergency Energy (EMRE) calculation.  The calculation of AEBP, a 15-minute interval value, will be performed using SCED level data.  With this new variable available as a data input into EMRE (i.e., the value that is used as the quantity for the Emergency Energy Payment), EMRE can be calculated using 15-minute data only.  Elimination of SCED level sub-calculations within a 15-minute calculation allows for better implementation of this Charge Type and is consistent with how SCED data is incorporated into other Charge Types within Real-Time settlements, such as the Base Point Deviation Charge Type.  


Calculation 
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	EMREAMT q, p, r
	$
	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.
	4 / hour
	Calculated
	Yes

	EMREPR q, p, r
	$/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.
	4 / hour
	
	Yes

	EMRE q, p, r
	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.
	4 / hour
	
	Yes

	EBPWAPR q, p, r
	$/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.
	4 / hour
	
	No

	BP q, p, r
	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.
	4 / hour
	
	Yes

	EBP q, p, r, 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.
	4 / hour
	
	Yes

	EBPPR q, p, r, 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.
	4 / hour
	
	No

	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.
	4 / hour
	
	No

	RTMG q, p, r
	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.

NOTE: The RTMG value will not include any Block Load Transfer quantity.
	4 / hour
	
	Yes

	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.
	4 / hour
	
	Yes

	EMREAMTQSETOT q
	$
	Emergency Energy Amount QSE Total per QSEThe 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.
	4 / hour
	Calculated
	Yes

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


[bookmark: _Toc306622466]Charge for Emergency Power Increase

Description
Each QSE shall pay a charge for emergency power increases based on its Load Ratio Share of the total additional compensation for all Generation Resources that ERCOT provides Emergency Base Points higher than the SCED Base Point prior to the Emergency Condition. (PR 6.6.9.2)
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	LAEMREAMT q
	$
	Load-Allocated Emergency Energy  Amount per QSE—The QSE q’s Load-Allocated amount of the total payments for all the Generation Resources with Real-Time Emergency Base Points, for the 15-minute Settlement Interval.
	4 / hour
	Calculated
	Yes

	EMREAMTTOT
	$
	Emergency Energy Amount TotalThe total of the payments to all QSEs as additional compensation for emergency power increases of the Generation Resources for the 15-minute Settlement Interval.
	4 / hour
	
	Yes

	EMREAMTQSETOT q
	$
	Emergency Energy Amount QSE Total per QSEThe total of the payments to QSE q as additional compensation for emergency power increases of the Generation Resources represented by this QSE for the 15-minute Settlement Interval.
	4 / hour
	Calculated
	Yes

	LSR 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.
	4 / hour
	
	Yes




1. [bookmark: _Toc306622467]Pre-settlement and Shadow Settlement Activity
Pre-settlement activity for Emergency Operations requires capturing the volume in the form of a base point that is for emergency power.  The emergency power base point price is calculated as a time-weighted average of the price at that emergency base point by the number of seconds in the settlement interval for that SCED run.  Participants that capture base point instructions from ERCOT and have those time-stamped can calculate the price based on those internal system parameters.  The posted RTSPP is compared to that price to determine if an Emergency Energy Payment is made.

Shadowing the uplift costs for this charge can be done through the Cost to Serve approach, but due to the infrequent nature of these payments, the load based charge may often be overstated.  ERCOT will provide bill determinants to identify total Emergency Energy costs but this is done at settlement and available in the settlement extracts.

[bookmark: _Toc306622468]Payments and Charges for PTP Obligations Settled in Real-Time
Description
ERCOT shall pay or charge the QSE of each PTP Obligation acquired in the DAM the difference in Real-Time Settlement Point Prices between the sink Settlement Point and the source Settlement Point. The payment or charge to each QSE for a given Operating Hour of its cleared PTP obligations with each pair of source and sink Settlement Points is calculated as follows:

Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	RTOBLAMT q, (j, k)
	$
	Real-Time Obligation Amount per QSE per pair of source and sink—The payment or charge to QSE q for its PTP Obligations with the source j and the sink k settled in Real-Time, for the hour.
	1 / Hour
	Calculated
	Yes

	RTOBLPR (j, k)
	$/MW per hour
	Real-Time Obligation Price—The Real-Time price of the PTP Obligation, for the hour.
	1 / Hour
	Calculated
	Yes

	RTSPP j, i
	$/MWh
	Real-Time Settlement Point Price at source per interval—The Real-Time Settlement Point Price at the source j for the 15-minute Settlement Interval i.
	4 / Hour
	
	No

	RTSPP k, i
	$/MWh
	Real-Time Settlement Point Price at sink per interval—The Real-Time Settlement Point Price at the sink k for the 15-minute Settlement Interval i.
	4 / Hour
	
	No

	RTOBL q, (j, k)
	MW
	Real-Time Obligation per QSE per pair of source and sink—The number of QSE q’s PTP Obligations for the source j and the sink k settled in Real-Time for the hour.
	1 / Hour
	
	Yes

	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.
	1 / Hour
	Calculated
	Yes



[bookmark: _Toc306622469]Payments and Charges for PTP Obligations Settled in Real-Time in the Event the DAM is not Executed

Description
In the event that ERCOT is unable to execute the DAM, ERCOT shall pay or charge the owner of each PTP Obligation based on the difference in Real-Time Settlement Point Prices between the sink Settlement Point and the source Settlement Point.  The payment or charge to each CRR Owner for a given Operating Hour of its PTP Obligations with each pair of source and sink Settlement Points is calculated as follows:



Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	NDRTOBLAMT o, (j, k)
	$
	No DAM Real-Time Obligation Amount per CRR Owner per pair of source and sink—The payment or charge to CRR Owner o for its PTP Obligations with the source j and the sink k settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.
	1 / Hour
	Calculated
	Yes

	RTOBLPR (j, k)
	$/MW per hour
	Real-Time Obligation Price—The Real-Time price of the PTP Obligation, for the hour.
	1 / Hour
	Calculated
	Yes

	DAOBL o, (j, k)
	MW
	Day-Ahead Obligation per CRR Owner per source and sink pair—The number of CRR Owner o’s PTP Obligations with the source j and the sink k settled in the DAM for the hour. See Section 7.9.1.1 Payments and Charges for PTP Obligations Settled in DAM.
	1 / Hour
	
	Yes

	RTSPP j, i
	$/MWh
	Real-Time Settlement Point Price at source per interval—The Real-Time Settlement Point Price at the source j for the 15-minute Settlement Interval i.
	4 / Hour
	
	No

	RTSPP k, i
	$/MWh
	Real-Time Settlement Point Price at sink per interval—The Real-Time Settlement Point Price at the sink k for the 15-minute Settlement Interval i.
	4 / Hour
	
	No

	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.
	1 / Hour
	Calculated
	Yes


[bookmark: _Toc306622470]Payments for PTP Options Settled in Real-Time

Description
	Except as specified in paragraphs (2) and (3) below, ERCOT shall pay the NOIE that owns a PTP Option that was declared before DAM execution by the NOIE to be settled in Real-Time and not cleared in the DAM, the positive difference in Real-Time Settlement Point Prices between the sink and the source.  
For PTP Options that source or sink at a Resource Node, the PTP Option payment may be reduced due to transmission elements that are oversold in previous CRR auctions.  
	When the DAM is not executed, ERCOT shall pay the owner of each PTP Option based on the positive difference in Real-Time Settlement Point Prices between the sink Settlement Point and the source Settlement Point. ERCOT shall not reduce the PTP Option payment as specified in paragraph (2) above due to transmission elements that are oversold in previous CRR auctions. The payment to  each CRR Owner for a given Operating Hour of its PTP Options with each pair of source and sink Settlement Points is calculated as follows:
Calculation
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When the DAM is executed, the payment to each NOIE CRR Owner for a given Operating Hour of the PTP Options with each pair of source and sink Settlement Points settled in Real-Time is calculated as follows:
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	RTOPTAMT o, (j, k)
	$
	Real-Time Option Amount per CRR Owner per source and sink pair —The payment to NOIE CRR Owner o of PTP Options with the source j and the sink k settled in Real-Time, for the hour.
	1 / hour
	Calculated
	Yes

	NDRTOPTAMT o, (j, k)
	$
	No DAM Real-Time Option Amount per CRR Owner per source and sink pair —The payment to CRR Owner o of PTP Options with the source j and the sink k settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.
	1 / hour
	Calculated
	Yes

	RTOPTTP o, (j, k)
	$
	Real-Time Option Target Payment per CRR Owner per source and sink pair—The target payment for CRR Owner o’s PTP Options with the source j and the sink k settled in Real-Time, for the hour.
	1 / hour
	Calculated
	Yes

	NDRTOPTTP o, (j, k)
	$
	No DAM Real-Time Option Target Payment per CRR Owner per source and sink pair—The target payment for CRR Owner o’s PTP Options with the source j and the sink k settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.
	1 / hour
	Calculated
	Yes

	RTOPTHV o, (j, k)
	$
	Real-Time Option Hedge Value per CRR Owner per source and sink pair—The hedge value of CRR Owner o’s PTP Options with the source j and the sink k settled in Real-Time, for the hour.
	1 / hour
	Calculated
	Yes

	RTOPTDA o, (j, k)
	$
	Real-Time Option Derated Amount per CRR Owner per source and sink pair—The derated amount of CRR Owner o’s PTP Options with the source j and the sink k settled in Real-Time, for the hour.
	1 / hour
	Calculated
	Yes

	RTOPTPR (j, k)
	$/MW per hour
	Real-Time Option Price per source and sink pair —The Real-Time price of a PTP Option with the source j and the sink k for the hour.
	1 / hour
	Calculated
	Yes

	RTSPP j, i
	$/MWh
	Real-Time Settlement Point Price at source per interval—The Real-Time Settlement Point Price at the source Settlement Point j, for the 15-minute Settlement Interval i.
	4 / hour
	
	No

	RTSPP k, i
	$/MWh
	Real-Time Settlement Point Price at sink per interval—The Real-Time Settlement Point Price at the sink Settlement Point k, for the 15-minute Settlement Interval i.
	4 / hour
	
	No

	OPTDRPR (j, k)
	$/MW per hour
	Option Deration Price per source and sink pair—The deration price of a PTP Option with the source j and the sink k, for the hour.
	1 / hour
	Calculated
	Yes

	DASP c
	$/MW per hour
	Day-Ahead Shadow Price per constraint—The DAM Shadow Price of the constraint c for the hour.
	1 / hour
	
	No

	DRF c
	none
	Deration Factor per constraint— The deration factor of the constraint c for the hour, equal to the MW amount by which the constraint is oversold divided by the total MW amount of the positive impacts on the constraint of all CRRs existing prior to DAM execution.
	1 / hour
	
	No

	DAWASF j, c
	none
	Day-Ahead Weighted Average Shift Factor at source per constraint—The Day-Ahead Shift Factor for the source Settlement Point and the constrained directional network element for constraint c, in the hour.
	1 / hour
	
	No

	DAWASF k, c
	none
	Day-Ahead Weighted Average Shift Factor at sink per constraint—The Day-Ahead Shift Factor for the sink Settlement Point and the constrained directional network element for constraint c, in the hour.
	1 / hour
	
	No

	RTOPTHVPR (j, k)
	$/MWh
	Real-Time Option Hedge Value Price per source and sink pair—The Day-Ahead hedge price of a PTP Option with the source j and the sink k, for the hour.
	1 / hour
	Calculated
	Yes

	MINRESPR j
	$/MWh
	Minimum Resource Price for source—The lowest Minimum Resource Price for the types of Resources located at the source Settlement Point j.
	1 / hour
	
	Yes

	MAXRESPR k
	$/MWh
	Max Resource Price for sink—The highest Maximum Resource Price for the types of Resources located at the sink Settlement Point k.
	1 / hour
	
	Yes

	RTOPT o, (j, k)
	MW
	Real-Time Option per CRR Owner per pair of source and sink—The number of NOIE CRR Owner o’s PTP Options with the source j and the sink k settled in Real-Time for the hour.

NOTE:
· RTOPT is the amount of PTP Options that are declared before DAM execution by NOIE CRR Owners to be settled in Real-Time and not cleared in the DAM.

· RTOPT shall always be equal to or greater than zero (0).

	1 / hour
	
	Yes

	DAOPT o, (j, k)
	MW
	Day-Ahead Option per CRR Owner per source and sink pairThe number of CRR Owner o’s PTP Options with the source j and the sink k settled in the DAM for the hour. See Section 7.9.1.2 Payments for PTP Options Settled in DAM.
	1 / hour
	
	Yes

	RTOPTAMTOTOT o
	$
	Real-Time Option Amount Owner Total per CRR Owner—The total payment to NOIE CRR Owner o for all its PTP Options settled in Real-Time, for the hour.
	1 / hour 
	Calculated
	Yes

	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.
	1 / hour 
	Calculated
	Yes

	RTOPTPRINFO (j, k)
	$/MW per hour
	Real-Time Option Price per pair of source and sink—The Real-Time price of the PTP Options with the source Settlement Point j and the sink Settlement Point k, for the hour.
	1 / hour 
	
	No

	RTWASF j, c, y
	none
	Real-Time Weighted Average Shift Factor at source per constraint per SCED interval—The Real-Time Shift Factor for the source Settlement Point and for the constrained directional network element for constraint c, in the SECD interval y.
	1 / hour 
	
	No

	RTWASF k, c, y
	none
	Real-Time Weighted Average Shift Factor at sink per constraint per SCED interval—The Real-Time Shift Factor for the sink Settlement Point and for the constrained directional network element for constraint c, in the SCED interval y.
	1 / hour 
	
	No

	RTSP c, y
	$/MW per hour
	Real-Time Shadow Price per constraint per SCED interval—The Real-Time Shadow Price for the constraint c in the SCED interval y.
	1 / hour 
	
	No

	TLMP y
	second
	Duration of SCED interval per interval—The duration of the portion of the SCED interval y within the hour.
	1 / hour 
	
	No




[bookmark: _Toc306622471]Payments for PTP Options with Refunds Settled in Real-Time (OOS)

Description
Except as specified in paragraphs (2) and (3) below, ERCOT shall pay the NOIE that owns a PTP Option with Refund that was allocated to that NOIE as a PCRR and that was, declared before DAM execution by the NOIE to be settled in Real-Time but not cleared in the DAM, for the MW quantity up to the pro-rata actual usage based on the positive difference in Real-Time Settlement Point Price between the sink and the source.  

The payment of PTP Options with Refund may be further reduced due to transmission elements that are oversold in previous CRR auctions.  

When the DAM is not executed, ERCOT shall pay the NOIE owner of each PTP Option with Refund that was allocated to that NOIE as a PCRR, for the quantity up to the actual usage based on the positive difference in Real-Time Settlement Point Prices between the sink Settlement Point and the source Settlement Point. ERCOT shall not reduce the PTP Options with Refund payment as specified in paragraph (2) above due to transmission elements that are oversold in previous CRR auctions. The payment to each NOIE CRR Owner for a given Operating Hour of its PTP Options with Refund each pair of source and sink Settlement Points is calculated as follows:

Calculation
[image: ]


When the DAM is executed, the payment to each NOIE CRR Owner for a given Operating Hour of the PTP Options with Refund with each pair of source and sink Settlement Points settled in Real-Time is calculated as follows:

[image: ]
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	RTOPTRAMT o, (j, k)
	$
	Real-Time Option with Refund Amount per CRR Owner per pair of source and sink—The payment to CRR Owner o of the PTP Options with Refund with the source j and the sink k, settled in Real-Time, for the hour.
	1 / hour
	Calculated
	Yes

	NDRTOPTRAMT o, (j, k)
	$
	No DAM Real-Time Option with Refund Amount per CRR Owner per pair of source and sink—The payment to CRR Owner o of the PTP Options with Refund with the source j and the sink k, settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.
	1 / hour
	Calculated
	Yes

	RTOPTRTP o, (j, k)
	$
	Real-Time Option with Refund Target Payment per CRR Owner per source and sink pair—The target payment for CRR Owner o’s PTP Options with Refund, with the source j and the sink k, settled in Real-Time, for the hour.
	1 / hour
	Calculated
	Yes

	NDRTOPTRTP o, (j, k)
	$
	No DAM Real-Time Option with Refund Target Payment per CRR Owner per source and sink pair—The target payment for CRR Owner o’s PTP Options with Refund, with the source j and the sink k, settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.
	1 / hour
	Calculated
	Yes

	RTOPTRHV o, (j, k)
	$
	Real-Time Option with Refund Hedge Value per CRR Owner per source and sink pair—The hedge value of CRR Owner o’s PTP Options with Refund, with the source j and the sink k, settled in Real-Time, for the hour.
	1 / hour
	Calculated
	Yes

	RTOPTRDA o, (j, k)
	$
	Real-Time Option with Refund Derated Amount per CRR Owner per source and sink pair—The derated amount of CRR Owner o’s PTP Options with Refund, with the source j and the sink k, settled in Real-Time, for the hour.
	1 / hour
	Calculated
	Yes

	RTOPTRPR (j, k)
	$/MW per hour
	Real-Time Option with Refund Price per pair of source and sink—The Real-Time price of the PTP Options with Refund with the source j and the sink k, for the hour.
	1 / hour
	Calculated
	Yes

	RTSPP j, i
	$/MWh
	Real-Time Settlement Point Price at source per interval—The Real-Time Settlement Point Price at the source j for the 15-minute Settlement Interval i.
	4 / hour
	
	No

	RTSPP k, i
	$/MWh
	Real-Time Settlement Point Price at sink per interval—The Real-Time Settlement Point Price at the sink k for the 15-minute Settlement Interval i.
	4 / hour
	
	No

	OPTRACT o, (j, k)
	MW
	Option with Refund Actual usage per CRR Owwner per pair of source and sink—CRR Owner o’s actual usage for the PTP Options with Refund with the source j and the sink k, for the hour.
	1 / hour
	
	Yes

	RESACT r, (j, k), y
	MW
	Resource Actual per resource associated with pair of source and sink per interval—The output of Resource r recognized for the CRR Owner’s PTP Options with Refund with the source j and the sink k, for the SCED interval y.
	1 / hour
	
	Yes

	OPTROF o, r, (j, k)
	none
	Option with Refund Ownership Factor per CRR Owner per resource associated with pair of source and sink—The factor showing the percentage usage of Resource r for CRR Owner o’s PTP Options with Refund with the source j and the sink k.  Its value is 1, if only one CRR Owner uses this Resource for PCRRs under the refund provision.
	1 / hour
	
	No

	OS r, y
	MW
	Output Schedule per resource per SCED interval—The Output Schedule for Resource r for the SCED interval y.
	1 / hour
	
	Yes

	EBP r, y
	MW
	Emergency Base Point per resource per SCED interval—The Emergency Base Point of Resource r for the SCED interval y.
	1 / hour
	
	No

	BP r, y
	MW
	Base Point per resource per SCED interval—The Base Point of Resource r for the SCED interval y.
	1 / hour
	
	No

	OPTRF o, (j, k)
	none
	Option with Refund Factor associated with pair of source and sink per CRR Owner—The ratio of CRR Owner o’s capacity allocated to the PTP Options with Refund with the source j and sink k to the same CRR Owner’s total capacity nominated for all the PCRRs under the refund provision with the same source j.
	1 / hour
	
	No

	TLMP y
	second
	Duration of SCED interval per interval—The duration of the portion of the SCED interval y within the hour.
	1 / hour
	
	No

	RTOPTR (j, k)
	MW
	Real-Time Option with Refund per pair of source and sink—The number of the CRR Owner’s PTP Options with Refund with the source j and the sink k, settled in Real-Time, for the hour.
	1 / hour
	
	Yes

	DAOPTR o, (j, k)
	MW
	Day-Ahead Option with Refund per CRR Owner per pair of source and sink—The number of CRR Owner o’s PTP Options with Refund settled in the DAM for the hour.
	1 / hour
	
	Yes

	OPTDRPR (j, k)
	$/MW per hour
	Option Deration Price per source and sink pair—The deration price of a PTP Option with the source j and the sink k, for the hour.
	1 / hour
	Calculated
	Yes

	DASP c
	$/MW per hour
	Day-Ahead Shadow Price per constraint—The DAM Shadow Price of the constraint c for the hour.
	1 / hour
	
	No

	DRF c
	none
	Deration Factor per constraint— The deration factor of the constraint c for the hour, equal to the MW amount by which the constraint is oversold divided by the total MW amount of the positive impacts on the constraint of all CRRs existing prior to DAM execution.
	1 / hour
	
	No

	DAWASF j, c
	none
	Day-Ahead Weighted Average Shift Factor at source per constraint—The Day-Ahead Shift Factor for the source Settlement Point and the directional network element for constraint c, in the hour.
	1 / hour
	
	No

	DAWASF k, c
	none
	Day-Ahead Weighted Average Shift Factor at sink per constraint—The Day-Ahead Shift Factor for the sink Settlement Point and the directional network element for constraint c, in the hour.
	1 / hour
	
	No

	RTOPTHVPR (j, k)
	$/MWh
	Real-Time Option Hedge Value Price per source and sink pair—The Real-Time hedge price of a PTP Option with the source j and the sink k, for the hour.
	1 / hour
	Calculated
	Yes

	MINRESPR j
	$/MWh
	Minimum Resource Price for source—The lowest Minimum Resource Price for the types of Resources located at the source Settlement Point j.
	1 / hour
	
	No

	RTOPTRAMTOTOT o
	$
	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, for the hour.
	1 / hour
	Calculated
	Yes

	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.
	1 / hour
	Calculated
	Yes



[bookmark: _Toc306622472]Shortfall Charges to CRR Owners in Real-Time

Description
For each Operating Hour, if the Day-Ahead Congestion Rent is less than the total payment to all CRR Owners for the CRRs settled in the DAM, a charge will be made to each CRR Owner for any of its CRRs settled in the DAM or Real-Time that have positive settlement prices, except for CRRs bought in the DAM.  

The charge to each CRR Owner for its CRRs settled in Real-Time for a given Operating Hour is calculated as follows: 


Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	RTCRRSAMT o
	$
	Real-Time CRR Shortfall Amount per owner—The shortfall charge to CRR Owner o for its CRRs settled in Real-Time, due to duration, for the hour.
	1 / hour
	Calculated
	Yes

	DACRRSAMTTOT
	$
	Day-Ahead CRR Shortfall Amount Total—The shortfall charge to all CRR Owners for their CRRs settled in the DAM and the RTM, due to deration, for the hour.
	1 / hour
	Calculated
	Yes

	DACONGRENT
	$
	Day-Ahead Congestion Rent—The Congestion Rent collected in the DAM for the hour.  See 7.9.3.1.
	1 / hour
	
	No

	DACRRCRTOT
	$
	Day-Ahead CRR Credit Total—The total payment to all CRR Owners of all the CRRs settled in the DAM, for the hour.  See 7.9.3.3.
	1 / hour
	ERCOT
	No

	DACRRCHTOT
	$
	Day-Ahead CRR Charge Total—The total charge to all CRR Owners of all the CRRs settled in the DAM, for the hour.  See 7.9.3.3.
	1 / hour
	ERCOT
	No

	CRRCRRSRT o
	none
	CRR Credit Ratio Share Real-Time per owner—The ratio of the total payments to CRR Owner o of its CRRs settled in Real-Time to the total payments to all CRR Owners of all CRRS, for the hour.
	1 / hour
	Calculated
	No

	RTOPTAMTTOT
	$
	Real-Time Option Amount Total—The total of payments to all CRR Owners of all PTP Options settled in Real-Time for the hour.
	1 / hour
	ERCOT
	No

	RTOPTRAMTTOT
	$
	Real-Time Option with Refund Amount Total—The total of payments to all CRR Owners of all PTP Options with Refund settled in Real-Time for the hour.
	1 / hour
	ERCOT
	No

	RTOPTAMTOTOT o
	$
	Real-Time Option Amount Owner Total per owner—The total payment to CRR Owner o of all its PTP Options settled in Real-Time for the hour.  See Section 7.9.2.2, Payments for PTP Options Settled in Real-Time.
	1 / hour
	Calculated
	Yes

	RTOPTRAMTOTOT o
	$
	Real-Time Option with Refund Amount Owner Total per owner—The total payment to CRR Owner o of all its PTP Options with Refund settled in Real-Time for the hour.  See Section 7.9.2.3, Payments for NOIE PTP Options with Refund Settled in Real-Time.
	1 / hour
	Calculated
	Yes


[bookmark: _Toc306622473]Pre-settlement and Shadow Settlement Activity for DAM CRRs

	The pre-settlement and shadow settlement activities around CRR settlement in the RT are more easily calculated for the value of the Options and Obligations.  CRR estimation begins with the calculation of value based on the MW of the CRR and the price differences in Day-Ahead or Real Time wherever the CRR is to be settled.  This allows a participant to at minimum calculate the expected settlement at 100% volumetric value of the hedge.  Participants should be tracking their internal ownership of CRRs and whether they are to be settled in the DAM or bid into Real Time within their internal systems.  ERCOT will publish DASPPs and RTSPPs when the DAM settles or when the Real Time interval is cleared.  The simple calculation of quantity multiplied by price difference should provide a reasonable pre-settlement estimate and provide a good comparison when actual settlement occurs.

	For derate scenarios, participants must utilize the pre-processing determinants such as Target Payment and Hedge Value, and be able to access the Weighted Average Shift Factors of the sources and sinks that are used for hedging.  If shift factors for sources and sinks are not readily available for the operating day, using historical values serves as a reasonable proxy as these are posted in extracts daily.  The degree of precision is the choice for any participant; simply calculating expected value at 100% and researching the instances where settlement does not meet 100% of the hedge value and investigating the differences may be a suitable shadow strategy.

[bookmark: _Toc306622474]Nodal Implementation Surcharge

Description
ERCOT shall calculate the Nodal Implementation Surcharge (“NIS”) by multiplying total net metered generation by a nodal surcharge factor.  The nodal surcharge factor will be a rate approved by the PUCT.  The NIS will appear as a separate Market Service on the Settlement Statement.  ERCOT shall charge the NIS on a daily basis to QSEs representing Generation Resources, broken down by the appropriate quantity per Settlement Interval.  QSE total net metered generation will be the total of the net metered generation aggregated to the QSE level.   ERCOT will charge the NIS until it has recovered the full cost of implementing the nodal market redesign, at which time, ERCOT will cease collecting the NIS.  The NIS is not a neutral fee, as it is the amount ERCOT collects to fund implementation of the nodal market redesign.

Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	QNSAMT q
	$
	Nodal Implementation Surcharge—The nodal implementation surcharge for each QSE per 15-minute Settlement Interval.
	4 / hour
	Calculated
	Yes

	RTMG q, p, r 
	MWh
	Real-Time Metered Generation per QSE per Settlement Point per Resource—The Real-Time energy produced by the Generation Resource r represented by QSE q at Resource Node p, for the 15-minute Settlement Interval.
	4 /  hour
	, MV90
	Yes

	BLTR q, p, bltp
	MWh
	Block Load Transfer Resource per QSE—The energy delivered to an ERCOT Load through the BLT Point represented by the QSE, for the 15-minute Settlement Interval.  
	4 / hour
	
	Yes

	RTDCIMP q, p
	MW
	Real-Time DC Import per QSE—The aggregated DC Tie schedule submitted by QSE q as an importer into the ERCOT System through DC Tie for the 15-minute Settlement Interval.
	4 / hour
	
	Yes

	NF
	$/MWh
	Nodal Surcharge Factor—The nodal surcharge factor in dollars per MWh.
	n/a
	ERCOT
	No



[bookmark: _Toc306622475]RUC Charge Types 
[bookmark: _Toc306622476]RUC Make-Whole Payment

Description
ERCOT shall pay each QSE, whose Resource is selected by RUC, the dollar amount required to make the Resource whole (RUC Guarantee) after taking in to account all revenues (RUC Minimum Energy Revenue, Revenue Less Cost Above LSL During RUC Committed Hours, Revenue Less Cost Above LSL During QSE-Clawback Intervals) earned by the Resource for the Operating Day.  The RUC Make-Whole Payment is a calculation of daily values spread evenly across all RUC-Committed hours of the Operating Day.
 
If the revenues (RUC Minimum Energy Revenue, Revenue Less Cost Above LSL During RUC Committed Hours, Revenue Less Cost Above LSL During QSE-Clawback Intervals) earned by the Resource for the Operating Day is greater than the dollar amount required to make the Resource whole (RUC Guarantee) then no RUC Make-Whole Payment is due to the QSE for the Resource.

Calculation

Calculate the RUC Make-Whole Payment by QSE and Resource, with a RUC Commitment, for each RUC-committed hour of the Operating Day.

[image: ]

Note: Interval Summation
Minimum Energy Revenue, Revenue Less Cost Above LSL During RUC Committed Hours, Revenue Less Cost Above LSL During QSE-Clawback Intervals are calculated and stored on a 15-minute interval basis.  When calculating RUC Make-Whole Payment, the sum of all intervals for the Operating Day shall be used.


	
Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	RUCMWAMTq,r,h
	$
	RUC Make-Whole Payment—The RUC Make-Whole Payment to the QSE for a Resource, for each RUC-Committed Hour of the Operating Day.
	1 / Hour
	Calculated
	Yes

	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.  See Section 5.7.1.1, RUC Guarantee.
	1 / Hour
	Calculated
	Yes

	RUCMEREVq,r,d
	$
	RUC Minimum-Energy Revenue—The sum of the energy revenues for the Resource’s generation up to LSL during all RUC-Committed Hours, for the Operating Day.  See Section 5.7.1.2, RUC Minimum-Energy Revenue.
	1 / Hour
	Calculated
	Yes

	RUCEXRRq,r,d
	$
	Revenue Less Cost Above LSL During RUC-Committed Hours—The sum of the total revenue for the Resource’s operating above its LSL less the cost during all RUC-Committed Hours, for the Operating Day.  See Section 5.7.1.3, Revenue Less Cost Above LSL During RUC-Committed Hours.
	1 / Hour
	Calculated
	Yes

	RUCEXRQCq,r,d
	$
	Revenue Less Cost During QSE-Clawback Intervals—The sum of the total revenue for the Resource less the cost  during all QSE-Clawback Intervals, for the Operating Day.  See Section 5.7.1.4, Revenue Less Cost During QSE Clawback Intervals.
	1 / Hour
	Calculated
	Yes

	RUCHRq,r,d
	None
	RUC Hour – The total number of RUC-Committed Hours, for the Resource for the Operating Day.
	N/A
	
	Yes



[bookmark: _Toc306622477]Pre-settlement Activity
Market participants may have some certainty   in performing pre-settlement activity for the settlement of RUC Make Whole payment.  Internal data sources should provide the units that are RUCd and the hours. Settlement Point Prices are available on the MIS as they are published. The generation mwh data should also be available by unit the next day. 

[bookmark: _Toc306622478]Shadow Settlement Activity
ERCOT will make available the RTM settlement results at Day 10 after the operating day.  The RTM Settlement Statement will provide an aggregated result for each hour where a QSE had RUC Committed Resource.  With the delivery of the RTM CODE extracts, results can be examined more granularly on a unit by unit basis.


[bookmark: _Toc306622479]RUC Guarantee

Description
The RUC Guarantee insures that a resource will recover its verifiable (or generic) startup and minimum energy costs that result from its operation in a RUC-Committed settlement interval.  Eligibility for startup cost recovery is contingent on the resource’s sequenced output breaker closure to open such that each pair of these events constitutes a startup.  To the extent that the resources is characterized in its resource parameters to have cold, intermediate and hot start verifiable costs, each start-up can have one of these unique verifiable costs.  Minimum energy is guaranteed in RUC-Committed settlement intervals during which the RUC-Committed resource operates for any portion of the interval.  The RUC Guarantee is a daily value that is the result of the entire Operating Day’s RUC-Commitments for the Resource.

Calculation

Calculate the RUC Guarantee by QSE and Resource, for each Resource with a RUC-Commitment, for all eligible starts and settlement intervals within all RUC-Commitments for the Operating Day.
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Note:  Startup portion of the calculation

[image: ]

For each contiguous RUC-Commitment;
If startup is eligible (RUC Startup Flag = 1 in the first hour of the contiguous RUC-Commitment), determine the type of start (hot, intermediate, cold) based on the STARTTYPE bill determinant.

STARTTYPES:
Not Eligible = 0
Hot = 1
Intermediate = 2
Cold = 3

If STARTTYPE = 0 for a contiguous RUC-Commitment, the Settlement System shall use a default value of zero (0) in place of Startup Price per Start when calculating RUC Guarantee.  
Multiply the Startup Price per Start for the type of start indicated on the STARTTYPE bill determinant and the RUC Startup Flag (which will be one 1).  Then sum all eligible starts for the Operating Day.

There can be more than one (1) contiguous RUC-Commitment within an Operating Day however, when the commitments are contiguous, “only one Startup Cost is eligible per block of contiguous RUC-Committed hours.” PR 5.6.2(1). Therefore, it is possible to have more than one (1) eligible startup for an Operating Day.

Startup Price and Minimum Energy Price 
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	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.
	1 / Hour
	ERCOT 
	No

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

	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.
	1 / Hour
	
	Yes

	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.
	1 / Hour
	ERCOT 
	No

	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.
	1 / Hour
	ERCOT 
	No

	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.
	1 / Hour
	ERCOT 
	No

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

	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.
	1 / Hour
	
	Yes

	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.
	1 / Hour
	ERCOT 
	No

	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.
	1 / Hour
	ERCOT
	No

	RTMGq,r,i
	MWh
	Real-Time Metered Generation—The Resource’s metered generation for the Settlement Interval i.
	1 / Hour
	MV90, 
	Yes

	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.
	1 / Hour
	, 
	Yes



[bookmark: _Toc306622480]Pre-settlement Activity
Market participants may have some certainty   in performing pre-settlement activity for the settlement of RUC Make Whole payment.  Internal data sources should provide the units that are RUCd and the hours. Settlement Point Prices are available on the MIS as they are published. The generation mwh data should also be available by unit the next day. 

[bookmark: _Toc306622481]Shadow Settlement Activity
ERCOT will make available the RTM settlement results at Day 10 after the operating day.  The RTM Settlement Statement will provide an aggregated result for each hour where a QSE had RUC Committed Resource.  With the delivery of the RTM CODE extracts, results can be examined more granularly on a unit by unit basis.

[bookmark: _Toc306622482]RUC Minimum Energy Revenue

Description

The RUC Minimum-Energy Revenue represents the revenue, earned in Real-Time, for the Resource’s generation up to LSL during all RUC-Committed Hours of the Operating Day. 


Calculation

Calculate the RUC Minimum-Energy Revenue by QSE and Resource, for each 15-minute Settlement Interval within each RUC-Committed hour of the Operating Day.
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	RUCMEREVq,r,d
	$
	RUC Minimum-Energy Revenue—The sum of the energy revenues for the Resource’s generation up to LSL during all RUC-Committed Hours, for the Operating Day.
	4 / Hour
	Calculated
	Yes

	RTSPPp,i
	$/MWh
	Real-Time Settlement Point Price—The Real-Time Settlement Point Price at the Resource Node for the Settlement Interval i.
	4 / Hour
	
	No

	RTMGq,r,i
	MWh
	Real-Time Metered Generation—The Resource’s metered generation for the Settlement Interval i.
	4 / Hour
	MV90, 
	Yes

	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.
	1 / Hour
	
	Yes



[bookmark: _Toc306622483]Revenue Less Cost Above LSL During RUC Committed Hours

Description

The Revenue Less Cost Above LSL During RUC-Committed Hours represents the total revenue for the Resource operating above its LSL less the cost during all RUC-Committed Hours of the Operating Day.

Calculation
Calculate the Revenue Less Cost Above LSL During RUC-Committed Hours by QSE and Resource, for each 15-minute Settlement Interval within each RUC-Committed hour of the Operating Day.

[image: ]
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Revenue =  
The Revenue is the Settlement Point Price multiplied by section A above. Then Voltage Support Service var and energy and Emergency Energy are taking out so they are not included in the revenue. 
· LSL is an hourly value so it is multiplied by ¼ to match the 15min value of RT metered generation
[image: ]

Cost = 
The RT Average Incremental Energy Cost multiplied by section A above. 
· LSL is an hourly value so it is multiplied by ¼ to match the 15min value of RT metered generation

[image: ]

So the $ value for Revenue Less Cost Above LSL During RUC Committed Hours is simply:
Revenue – Cost (from above) for every RUC Committed Hour

	
Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	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.
	4 / Hour
	Calculated
	Yes

	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.
	4 / Hour
	
	No

	RTAIECq,r,i
	$/MWh
	Real-Time Average Incremental Energy CostThe 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).
	4 / Hour
	, 
	Yes

	RTMGq,r,i
	MWh
	Real-Time Metered Generation—The Resource’s metered generation for the Settlement Interval i.
	4 / Hour
	MV90, 
	Yes

	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.
	1 / Hour
	
	Yes

	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.
	4 / Hour
	
	Yes

	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.
	4 / Hour
	
	Yes

	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.
	4 / Hour
	
	Yes




[bookmark: _Toc306622484]Revenue Less Cost Above LSL During QSE Clawback Intervals

Description

The Revenue Less Cost During QSE Clawback Intervals represents the total revenue for the Resource less the cost during all QSE Clawback Intervals of the Operating Day.

A QSE Clawback Interval is:  Any QSE-Committed Interval that is part of a contiguous block that includes at least one RUC-Committed Hour unless it is:
(1)	QSE-committed before the first RUC instruction for any RUC-Committed Hour in that contiguous block; or 
(2)	Part of a contiguous block of a QSE-Committed Intervals, at least one of which was committed by the QSE before the RUC instruction described in paragraph (1) above.  PR 2.1

A QSE-Committed Interval is:  A Settlement Interval for which the QSE for a Resource has committed the Resource without a RUC instruction to commit it.


Calculation
Calculate the Revenue Less Cost During QSE Clawback Intervals by QSE and Resource, for each 15-minute Settlement Interval determined to be a QSE Clawback interval of the Operating Day.   
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Revenue = 
The Revenue is the Settlement Point Price multiplied by the RT Metered Generation. Then Voltage Support Service var and energy and Emergency Energy are taking out so they are not included in the revenue. 

[image: ]



[image: ]

Cost = 
The Minimum Energy Price multiplied by the smaller of either RT Metered Generation or LSL minus the RT Average Incremental Energy Cost multiplied by section A above. 
· LSL is an hourly value so it is multiplied by ¼ to match the 15min value of RT metered generation

[image: ]

So the $ value for Revenue Less Cost Above LSL During QSE Clawback Intervals is simply:
Revenue – Cost (from above) for every QSE Clawback Interval.

	
Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	RUCEXRQCq,r,d
	$
	Revenue Less Cost During QSE-Clawback Intervals—The sum of the total revenue for the Resource less the cost during all QSE-Clawback Intervals for the Operating Day.
	4 / Hour
	Calculated
	Yes

	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.
	4 / Hour
	
	No

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

	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.
	1 / Hour
	
	Yes

	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.
	1 / Hour
	ERCOT 
	No

	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 4.4.9.2.3, Startup Offer and Minimum-Energy Offer Generic Caps, for the Operating Day.
	1 / Hour
	ERCOT 
	No

	RTAIECq,r,i
	$/MWh
	Real-Time Average Incremental Energy CostThe 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, DAM Settlement Appendix: Calculation of “Average Incremental Energy Cost” (AIEC).
	4 / Hour
	, 
	Yes

	RTMGq,r,i
	MWh
	Real-Time Metered Generation—The Resource’s metered generation for the Settlement Interval i.
	4 / Hour
	MV90, 
	Yes

	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.
	1 / Hour
	
	Yes

	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.
	4 / Hour
	
	Yes

	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.
	4 / Hour
	
	Yes

	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.
	4 / Hour
	
	Yes


[bookmark: _Toc306622485]RUC Clawback Charge
Description

ERCOT shall charge each QSE, whose Resource is selected by RUC, the dollar amount earned through revenues (RUC Minimum Energy Revenue, Revenue Less Cost Above LSL During RUC Committed Hours, Revenue Less Cost Above LSL During QSE-Clawback Intervals) that is greater than the amount required to make the Resource whole (RUC Guarantee) for the Operating Day.  The amount charged to the QSE for the Resource will depend on whether the QSE submitted a valid Three-Part Supply Offer for the Resource.

If a valid Three-Part Supply Offer was submitted into the DAM:
· For RUC-Committed Hours the Clawback percentage is 50% (Factor = 0.5) unless EECP is in effect, then the Clawback percentage is 0% (Factor = 0.0)
· For QSE-Clawback Intervals the Clawback percentage is 0% (Factor = 0.0)

If a valid Three-Part Supply Offer was not submitted into the DAM:
· For RUC-Committed Hours the Clawback percentage is 100% (Factor = 1.0) unless EECP is in effect, then the Clawback percentage is 50% (Factor = 0.5)
· For QSE-Clawback Intervals the Clawback percentage is 50% (Factor = 0.5)

If the revenues (RUC Minimum Energy Revenue, Revenue Less Cost Above LSL During RUC Committed Hours, Revenue Less Cost Above LSL During QSE-Clawback Intervals) earned by the Resource for the Operating Day are less than the dollar amount required to make the Resource whole (RUC Guarantee) then no charge is made to the QSE for the Resource.  If a RUC-Committed Resource was not made whole by revenue earned and gets a RUC Make-Whole Payment it shall not get a RUC Clawback Charge.  If a Resource that received a RUC Commitment does not get a RUC Make-Whole Payment, it is eligible for a RUC Clawback Charge.

The RUC Clawback Charge is a calculation of daily values divided evenly across all RUC-Committed hours of the Operating Day.

Calculation

Calculate the RUC Clawback Charge by QSE and Resource, with a RUC Commitment, for each hour of the Operating Day.
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow With

	RUCCBAMTq,r,h
	$
	RUC Clawback Charge––The RUC Clawback Charge to a QSE for a Resource as described in Section 5.7.2, RUC Clawback Charge, for each RUC-Committed Hour of the Operating Day for that Resource.
	4 / Hour
	Calculated
	Yes

	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.  See Section 5.7.1.1, RUC Guarantee.
	1 / Day
	Calculated
	Yes

	RUCMEREVq,r,d
	$
	RUC Minimum-Energy Revenue—The sum of the energy revenues for the Resource’s generation up to LSL during all RUC-Committed Hours, for the Operating Day.  See Section 5.7.1.2, RUC Minimum-Energy Revenue.
	4 / Hour
	Calculated
	Yes

	RUCEXRRq,r,d
	$
	Revenue Less Cost Above LSL During RUC-Committed Hours—The sum of the total revenue for the Resource above the LSL less the cost during all RUC-Committed Hours, for the Operating Day.  See Section 5.7.1.3,  Revenue Less Cost Above LSL During RUC-Committed Hours.
	4 / Hour
	Calculated
	Yes

	RUCEXRQCq,r,d
	$
	Revenue Less Cost from QSE-Clawback Intervals—The sum of the profits during QSE-Clawback Intervals, for the Operating Day.  See Section 5.7.1.4, Revenue Less Cost During QSE Clawback Intervals.
	4 / Hour
	Calculated
	Yes

	RUCCBFRq,r,d
	none
	RUC Claw-Back Factor for RUC-Committed Hours—The Resource’s Claw-Back Factor for RUC-Committed Hours, which is 50% if a Three-Part Supply Offer was submitted and 100% otherwise.  During EECP conditions the Resource’s clawback factor for RUC-Committed Hours is 0% if a Three-Part Supply Offer was submitted and 50% otherwise.
	1 / Day
	
	Yes

	RUCCBFCq,r,d
	none
	RUC Claw-Back Factor for QSE Clawback intervals— The Resource’s clawback factor for QSE Clawback Intervals, which is 0% if a Three-Part Supply Offer was submitted and 50% otherwise.
	1 / Day
	
	Yes

	RUCHRq,r,d
	none
	RUC Hour – The total number of RUC-Committed Hours, for the Resource for the Operating Day.
	1 / Hour
	ERCOT
	No




[bookmark: _Toc306622486]Pre-settlement and Shadow Settlement Activity

Market participants may have some certainty   in performing pre-settlement activity for the settlement of RUC Clawback Charge.  Internal data sources should provide the units that are RUCd and the hours. Settlement Point Prices are available on the MIS as they are published. The generation mwh data should also be available by unit the next day. 

ERCOT will make available the RTM settlement results at Day 10 after the operating day.  The RTM Settlement Statement will provide an aggregated result for each hour where a QSE had RUC Committed Resource.  With the delivery of the RTM CODE extracts, results can be examined more granularly on a unit by unit basis.

[bookmark: _Toc306622487]RUC De-commitment Payment

Description

If ERCOT decommits a QSE 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 hours used in the calculation are the hours beginning with the first decommitted hour until the later 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. PR 5.7.3 (2)

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. PR 5.7.3 (1)

The RUC Decommitment Payment is calculated using per start, hourly and 15-minute data divided evenly across all RUC-Decommitted hours of the Operating Day.









Calculation

Calculate the RUC Decommitment Payment, for each eligible QSE/Resource, with a RUC-Decommitment, for each hour of the Operating Day.
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	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.
	4 / Hour
	Calculated
	Yes

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

	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.
	1 / Hour
	
	Yes

	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.
	1 / Hour
	ERCOT 
	No

	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.
	1 / Hour
	ERCOT 
	No

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

	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.
	1 / Hour
	
	Yes

	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.
	1 / Hour
	ERCOT 
	No

	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.
	1 / Hour
	ERCOT 
	No

	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. 
	1 / Hour
	
	Yes

	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.
	4 / hour
	
	No

	NCDCHRq,r,h
	none
	Number of Continuous De-committed Hours— The number of continuous decommitment hours within an Operating Day.
	N/A
	ERCOT 
	No





[bookmark: _Toc306622488]Pre-settlement and Shadow Settlement Activity
Market participants may have some certainty   in performing pre-settlement activity for the settlement of RUC Clawback Charge.  Internal data sources should provide the units that are RUCd and the hours. Settlement Point Prices are available on the MIS as they are published. The generation mwh data should also be available by unit the next day. 

ERCOT will make available the RTM settlement results at Day 10 after the operating day.  The RTM Settlement Statement will provide an aggregated result for each hour where a QSE had RUC Committed Resource.  With the delivery of the RTM CODE extracts, results can be examined more granularly on a unit by unit basis.





[bookmark: _Toc306622489]RUC Make-Whole Charges
[bookmark: _Toc306622490]RUC Capacity Short Charge
Description
For the RUC Capacity-Short Charge:
ERCOT shall charge each QSE an amount, subject to a cap, if they are found to be short in capacity.  This calculation will be performed for each QSE for each RUC Process in which a RUC Make-Whole Amount Total per RUC exists for the Operating Day.

The dollar amount charged to each QSE, due to capacity shortfalls for a particular RUC Process, is the QSE’s shortfall ratio share multiplied by the total Make-Whole Payments to all QSEs for that RUC Process, subject to a cap. The cap is two (2) multiplied by the total RUC Make-Whole Payments for all QSEs multiplied by that QSE’s capacity shortfall for that RUC process, divided by the total capacity of all RUC-Committed Resources for the RUC process.

The RUC Capacity-Short Charge is calculated by QSE for each RUC Process for each 15-minute settlement interval.


For the RUC Shortfall and RUC Shortfall Ratio Share:
In calculating the amount short for each QSE, the QSE must be given a capacity credit for its WGRs based on the HSL values entered into the COP by the QSE just prior to the RUC execution.  For WGRs, ERCOT shall use for settlement purposes the COP and Trades Snapshot prior to the RUC regardless of Real-Time capacity or actual generation.  Therefore, the HASLSNAP and HASLADJ variables used below shall be equal to the HSL values entered into the QSE’s COP submitted prior to the RUC for WGRs.  

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.  

In calculating the short amount for each QSE, 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.

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


For the RUC Capacity Credit:
A QSE that is charged for a capacity shortfall in one RUC process gets a capacity credit equal to the minimum of the QSE’s RUC shortfall (MW) or the total RUC capacity purchased multiplied by the QSE’s shortfall ratio share.  The capacity credit is to be used in future RUC processes for the same 15-minute Settlement Interval. (PR 5.7.4.1.2)

ERCOT shall calculate a capacity credit for each QSE to account for any capacity shortfall that has been assigned to them in the same interval in the same Operating Day, in a previous RUC Process.  The RUC Capacity Credit will be calculated after the RUC Shortfall, RUC Shortfall Ratio Share and RUC Capacity-Short Charge calculations have completed for each RUC Process of the Operating Day. The credit will be carried forward in the calculation of RUC Shortfall amounts in subsequent RUC processes for the same Operating Day.  The QSE must have been previously charged for a shortfall for the capacity shortfall to be included in the RUC Capacity Credit. 

The RUC Capacity Credit is calculated by QSE for each RUC Process for each 15-minute settlement interval.

Calculation
Calculate the RUC Capacity Snapshot during Adjustment Period and RUC Shortfall at Adjustment Period by QSE and RUC Process, for each 15-minute settlement interval of the Operating Day.
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Note:
RUC Capacity Snapshot During Adjustment Period and RUC Shortfall at Adjustment Period must be calculated for each RUC Process due to High Ancillary Services Limit at Adjustment Period adjustments for RUC-Decommitments given within 2 hours before the Operating Hour and Forced Outages occurring in the 2 hours before the Settlement Interval.

RT Adjusted Meter Load, RUC Capacity Snapshot during Adjustment Period, RUC Capacity Sale at Adjustment Period, DA Energy Purchases, DA Energy Sales, RT QSE-to-QSE Energy Purchase  and RT QSE-to-QSE Energy Sale  will be Adjustment Period values when calculating for each RUC Processes.



Calculation
Calculate the RUC Capacity Snapshot  at Time of RUC and RUC Shortfall at Snapshot by QSE and RUC Process, for each 15-minute settlement interval of the Operating Day.
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Note:
RUC Capacity Snapshot  at Time of RUC and RUC Shortfall at Snapshot  must be calculated for each RUC Process, using snapshot data corresponding to the RUC Process.  RT Adjusted Meter Load, DA Energy Purchase and DA Energy Sales will be Adjustment Period values, not snapshot values.


Calculation
Calculate the RUC Shortfall by QSE and RUC Process, for each 15-minute settlement interval of the Operating Day.
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Note:
RUC Shortfall must be calculated for each RUC Process.  The RUC Capacity Credit used for the QSE must be the sum of all “applicable” RUC Capacity Credits, for that QSE, from all previous RUC Processes calculated for the Operating Day.  “Applicable” means that the previous shortfall calculated for the QSE, and used in a previous calculation of RUC Capacity Credit, must have resulted in a RUC Capacity-Short Charge for the QSE.

Calculation
Calculate the RUC Shortfall Ratio Share by QSE and RUC Process, for each 15-minute settlement interval of the Operating Day.
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Note:
RUC Shortfall Total and RUC Shortfall Ratio Share must be calculated for each RUC Process.

Calculation
Calculate the RUC Capacity-Short Amount by QSE and RUC Process, for each 15-minute settlement interval of the Operating Day.
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Note:
RUC Capacity Total and RUC Capacity Short Amount must be calculated for each RUC Process.


	
Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	RUCCSAMTruc,i,q
	$
	RUC Capacity-Short Amount—The charge to a QSE, due to capacity shortfall for a particular RUC process, for the 15-minute Settlement Interval.
	4 / Hour
	Calculated
	Yes

	RUCMWAMTRUCTOTruc,h
	$
	RUC Make-Whole Amount Total per RUC—The sum of RUC Make-Whole Payments for a particular RUC process, including amounts for RMR Units, for the hour that includes the 15-minute Settlement Interval.
	4 / Hour
	Calculated
	Yes

	RUCMWAMTruc,q,r,h
	$
	RUC Make-Whole Payment—The RUC Make-Whole Payment to the QSE for a Resource, for a particular RUC process, for the hour that includes the 15-minute Settlement Interval.  See Section 5.7.1, RUC Make-Whole Payment.
	4 / Hour
	Calculated
	Yes

	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 a particular RUC process, for the 15-minute Settlement Interval.  See Section 5.7.4.1.1, Capacity Shortfall Ratio Share.
	4 / Hour
	ERCOT 
	No

	RUCSFruc,i,q
	MW
	RUC Shortfall—The QSE’s capacity shortfall for a particular RUC process for the 15-minute Settlement Interval. See formula in Section 5.7.4.1.1 below.
	4 / Hour
	
	Yes

	RUCCAPTOTruc,h
	MW
	RUC Capacity Total—The sum of the HSLs of all RUC-committed Resources for a particular RUC process, for the hour that includes the 15-minute Settlement Interval. See formula in Section 5.7.4.1.1 below.
	4 / Hour
	ERCOT 
	No

	HSLruc,h,r
	MW
	High Sustained Limit— A High Sustainable limit of a Generation Resource as defined in Section 2, Definitions, for the hour that includes the Settlement Interval i.
	1 / Hour
	, 
	Yes

	Ruc
	none
	The RUC process for which the RUC Capacity-Short Charge is calculated.
	1 / Hour
	ERCOT 
	No

	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.
	4 / Hour
	ERCOT 
	No

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

	RUCSFTOTruc,i
	MW
	RUC Shortfall Total-The sum of all QSEs’ capacity shortfalls, for a RUC process, for a 15-minute Settlement Interval.
	4 / Hour
	ERCOT 
	No

	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.
	4 / Hour
	
	Yes

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

	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.
	4 / Hour
	
	Yes

	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.
	4 / Hour
	
	Yes

	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.
	4 / Hour
	
	Yes

	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.
	1 / Hour
	, 
	Yes

	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.
	1 / Hour
	
	Yes

	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.
	1 / Hour
	
	Yes

	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
	4 / Hour
	
	Yes

	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. 
	1 / Hour
	, 
	Yes

	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.
	1 / Hour
	
	Yes

	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.
	1 / Hour
	
	Yes

	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.
	1 / Hour
	
	Yes

	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.
	1 / Hour
	
	Yes

	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.
	4 / Hour
	
	Yes

	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.
	4 / Hour
	
	Yes

	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.
	4 / Hour
	
	Yes

	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.
	4 / Hour
	
	Yes

	RUCCAPCREDITruc,i,q
	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.  
	4 / Hour
	
	Yes

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

	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.
	4 / Hour
	Calculated
	Yes

	RUCCAPTOTruc,h
	MW
	RUC Capacity Total—The total capacity of all RUC-committed Resources during the RUC process, for the hour that includes the 15-minute Settlement Interval.  
	1 / Hour
	ERCOT 
	No





[bookmark: _Toc306622491]Pre-settlement and Shadow Settlement Activity

Market participants may have some certainty   in performing pre-settlement activity for the settlement of RUC Capacity Short Charge.  Internal data sources should provide the units that are RUCd and the hours. Settlement Point Prices are available on the MIS as they are published. The generation mwh data should also be available by unit the next day. 

ERCOT will make available the RTM settlement results at Day 10 after the operating day.  The RTM Settlement Statement will provide an aggregated result for each hour where a QSE had RUC Committed Resource.  With the delivery of the RTM CODE extracts, results can be examined more granularly on a unit by unit basis.
[bookmark: _Toc306622492]RUC Make-Whole Uplift Charge
Description
If the revenues from the RUC Capacity-Short Charge are not enough to cover all RUC Make-Whole Payments for a 15-minute Settlement Interval, then the difference will be uplifted to all QSEs on a Load Ratio Share basis, as a RUC Make-Whole Uplift Charge.

Calculation
Calculate the RUC Make-Whole Charge by QSE for each 15-minute settlement interval of the Operating Day.  

[image: ]
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	LARUCAMTq,i
	$
	RUC Make-Whole Uplift Charge—The amount owed from the QSE based on Load Ratio Share, for the 15-minute Settlement Interval.
	4 / Hour
	Calculated
	Yes

	RUCMWAMTTOTh
	$
	RUC Make-Whole Amount Total—The sum of RUC Make-Whole Payments for all RUC processes, including amounts for RMR Units, for the hour that includes the 15-minute Settlement Interval.
	1 / Hour
	ERCOT
	No

	RUCMWAMTRUCTOTruc,h
	$
	RUC Make-Whole Amount Total per RUC—The sum of RUC Make-Whole Payments for a particular RUC process, including payments for RMR Units, for the hour that includes the 15-minute Settlement Interval.
	1 / Hour
	ERCOT 
	No

	RUCCSAMTTOTi
	$
	RUC Capacity Amount Total—The sum of RUC Capacity-Short Charges for all QSEs and RUC processes, including payments for RMR Units, for the 15-minute Settlement Interval.
	4 / Hour
	ERCOT
	No

	RUCCSAMTruc,i,q
	$
	RUC Capacity-Short Amount—The charge to a QSE, due to capacity shortfall for a particular RUC process, for the 15-minute Settlement Interval.
	4 / Hour
	
	Yes

	LRSq,i
	none
	Load Ratio Share—The ratio of Adjusted Metered Load to the total ERCOT Adjusted Metered Load for the 15-minute Settlement Interval.  See Section 6.6.2, Load Ratio Share, item (2).
	4 / Hour
	
	Yes





[bookmark: _Toc306622493]Pre-settlement and Shadow Settlement Activity

Market participants may have some certainty   in performing pre-settlement activity for the settlement of RUC Clawback Charge.  Internal data sources should provide the units that are RUCd and the hours. Settlement Point Prices are available on the MIS as they are published. The generation mwh data should also be available by unit the next day. 
	
ERCOT will make available the RTM settlement results at Day 10 after the operating day.  The RTM Settlement Statement will provide an aggregated result for each hour where a QSE had RUC Committed Resource.  With the delivery of the RTM CODE extracts, results can be examined more granularly on a unit by unit basis.




[bookmark: _Toc306622494]RUC Clawback Payment
Description
ERCOT shall pay the revenues from all RUC Clawback Charges in a 15-minute Settlement Interval to all QSEs, on a Load Ratio Share basis, as the RUC Clawback Payment. (PR 5.7.5)

Calculation
Calculate the RUC Clawback Payment by QSE for each 15-minute settlement interval of the Operating Day.


[image: ]
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	LARUCCBAMTq,i
	$
	RUC Clawback Payment—The RUC Make-Whole Clawback Payment to a QSE to uplift RUC Make-Whole Clawback Charges received, for a 15-minute Settlement Interval.
	4 / Hour
	Calculated
	Yes

	RUCCBAMTTOTh
	$
	RUC Clawback Charge Total —The sum of RUC Clawback Charges to all QSEs, including amounts for RMR Units, for hour that includes the 15-minute Settlement Interval.
	1 / Hour
	ERCOT 
	No

	LRSq,i
	none
	Load Ratio Share—The ratio of Adjusted Metered Load to the total ERCOT Adjusted Metered Load for the 15-minute Settlement Interval.  See Section 6.6.2, Load Ratio Share, item (2).
	4 / Hour
	
	Yes

	RUCCBAMTq,r,h
	$
	RUC Clawback Charge—The RUC Clawback Charge to the QSE q for the Resource r, for the hour that includes the 15-minute Settlement Interval.
	1 / Hour
	
	Yes


[bookmark: _Toc306622495]
Pre-settlement and Shadow Settlement Activity

Market participants may have some certainty   in performing pre-settlement activity for the settlement of RUC Clawback Charge.  Internal data sources should provide the units that are RUCd and the hours. Settlement Point Prices are available on the MIS as they are published. The generation mwh data should also be available by unit the next day. 

ERCOT will make available the RTM settlement results at Day 10 after the operating day.  The RTM Settlement Statement will provide an aggregated result for each hour where a QSE had RUC Committed Resource.  With the delivery of the RTM CODE extracts, results can be examined more granularly on a unit by unit basis.




[bookmark: _Toc306622496]RUC De-commitment Charge
Description
ERCOT shall charge each QSE a RUC Decommittment Charge, on a Load Ratio Share basis, all revenues paid as a result of RUC Decommittment Payments. (PR 5.7.6)

Calculation
Calculate the RUC Decommittment Charge by QSE for each 15-minute settlement interval of the Operating Day.
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	LARUCDCAMTq,i
	$
	RUC Decommitment Charge—The RUC Decommitment Charge to a QSE, for a 15-minute Settlement Interval.
	4 / Hour
	Calculated
	Yes

	RUCDCAMTTOTh
	$
	RUC Decommitment Charge Total—The sum of RUC Decommitment Payments to all QSEs, including amounts for RMR Units, for the hour that includes the 15-minute Settlement Interval.
	1 / Hour
	ERCOT 
	No

	LRSq,i
	none
	Load Ratio Share—The ratio of Adjusted Metered Load to the total ERCOT Adjusted Metered Load for the 15-minute Settlement Interval.  See Section 6.6.2, Load Ratio Share, item (2).
	4 / Hour
	
	Yes

	RUCDCAMTq,r,h
	$
	RUC Decommitment Charge —The RUC Decommitment Charge to the QSE q for the Resource r, for the hour that includes the 15-minute Settlement Interval.
	1 / Hour
	
	Yes



[bookmark: _Toc306622497]
Pre-settlement and Shadow Settlement Activity

Market participants may have some certainty   in performing pre-settlement activity for the settlement of RUC Clawback Charge.  Internal data sources should provide the units that are RUCd and the hours. Settlement Point Prices are available on the MIS as they are published. The generation mwh data should also be available by unit the next day. 

ERCOT will make available the RTM settlement results at Day 10 after the operating day.  The RTM Settlement Statement will provide an aggregated result for each hour where a QSE had RUC Committed Resource.  With the delivery of the RTM CODE extracts, results can be examined more granularly on a unit by unit basis.

[bookmark: _Toc306622498]Congestion Revenue Right Charge Types
[bookmark: _Toc306622499]Payments for PTP Obligation Offers  Awarded
Description
ERCOT shall pay each CRR Account Holder of its PTP Obligation offers awarded in each CRR Auction.  (PR 7.5.6.1 (1))

Calculation
[image: ]
	
Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	OBLSAMT crrh, (j, k), a
	$
	PTP Obligation Sale Amount per CRR Account Holder per source and sink pair per CRR Auction—The payment calculated for CRR Account Holder crrh of the MW quantity that represents the total PTP Obligation offers with the source j and the sink k awarded in CRR Auction a, for the hour.
	1 / Hour
	Calculated
	Yes

	OBLPR (j, k), a
	$/MW per hour
	PTP Obligation Price per source and sink pair per CRR Auction—The clearing price of a PTP Obligation with the source j and the sink k in CRR Auction a, for the hour.
	1 / Hour
	ERCOT
	No

	OBLS crrh, (j, k), a
	MW
	PTP Obligation Sale per CRR Account Holder per source and sink pair per CRR Auction—The MW quantity that represents the total of CRR Account Holder ccrh’s PTP Obligation offers associated with the source j and the sink k awarded in CRR Auction a, for the hour.
	1 / Hour
	ZaiNet
	Yes	



[bookmark: _Toc306622500]Payment for PTP Option Offers Awarded
Description
ERCOT shall pay each CRR Account Holder of its PTP Option offers awarded in each CRR Auction.  (PR 7.5.6.1 (2))

Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	OPTSAMT crrh, (j, k), a
	$
	PTP Option Sale Amount per CRR Account Holder per source and sink pair  per CRR Auction—The payment calculated for CRR Account Holder crrh of the MW quantity that represents the total PTP Option bids with the source j and the sink k awarded in CRR Auction a, for the hour.
	1 / Hour
	Calculated
	Yes

	OPTPR (j, k), a
	$/MW per hour
	PTP Option Price per source and sink pair per CRR Auction—The clearing price of a PTP Option with the source j and the sink k in CRR Auction a, for the hour.
	1 / Hour
	ERCOT
	No

	OPTS crrh, (j, k), a
	MW
	PTP Option Sale per CRR Account Holder per source and sink pair per CRR Auction—The MW quantity that represents the total of CRR Account Holder ccrh’s PTP Option offers with the source j and the sink k awarded in CRR Auction a, for the hour.
	1 / Hour
	ZaiNet
	Yes	




[bookmark: _Toc306622501]Payment for FGR Offers Awarded
Description
ERCOT shall pay each CRR Account Holder of its FGR offers awarded in each CRR Auction.  (PR 7.5.6.1 (3))

Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	FGRSAMT crrh, f, a
	$
	Flowgate Right Sale Amount per CRR Account Holder per flowgate per CRR Auction—The payment calculated for CRR Account Holder crrh of the MW quantity that represents the total FGR offers associated with FGR f awarded in CRR Auction a, for the hour.
	1 / Hour
	Calculated
	Yes

	FGRPR f, a
	$/MW per hour
	Flowgate Right Price per flowgate per CRR Auction—The clearing price of FGR f in CRR Auction a, for the hour.
	1 / Hour
	ERCOT
	No

	FGRS crrh, f, a
	MW
	Flowgate Right Sale per CRR Account Holder per flowgate per CRR Auction—The MW quantity that represents the total of CRR Account Holder ccrh’s FGR offers associated with FGR f awarded in CRR Auction a, for the hour.
	1 / Hour
	ZaiNet
	Yes	




[bookmark: _Toc306622502]Charges for PTP Obligation Bids Awarded
Description
ERCOT shall charge each CRR Account Holder of its PTP Obligation bids awarded in each CRR Auction.  (PR 7.5.6.2 (1))

Calculation
[image: ]
	
Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	OBLPAMT crrh, (j, k), a
	$
	PTP Obligation Purchase Amount per CRR Account Holder per source and sink pair per CRR Auction—The charge calculated for CRR Account Holder crrh of the MW quantity that represents the total PTP Obligation bids with the source j and the sink k awarded in CRR Auction a, for the hour.
	1 / Hour
	Calculated
	Yes

	OBLPR (j, k), a
	$/MW per hour
	PTP Obligation Price per source and sink pair per CRR Auction—The clearing price of a PTP Obligation with the source j and the sink k in CRR Auction a, for the hour.
	1 / Hour
	ERCOT
	No

	OBLP crrh, (j, k), a
	MW
	PTP Obligation Purchase per CRR Account Holder per source and sink pair per CRR Auction—The MW quantity that represents the total of CRR Account Holder ccrh’s PTP Obligation bids associated with the source j and the sink k awarded in CRR Auction a, for the hour.
	1 / Hour
	ZaiNet
	Yes	




[bookmark: _Toc306622503]Charges for PTP Option Bids Awarded
Description
ERCOT shall charge each CRR Account Holder of its PTP Option bids awarded in each CRR Auction.   (PR 7.5.6.2 (2))

Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	OPTPAMT crrh, (j, k), a
	$
	PTP Option Purchase Amount per CRR Account Holder per source and sink pair per CRR Auction—The charge calculated for CRR Account Holder crrh of the MW quantity that represents the total PTP Option bids with the source j and the sink k awarded in CRR Auction a, for the hour.
	1 / Hour
	Calculated
	Yes

	OPTPR (j, k), a
	$/MW per hour
	PTP Option Price per source and sink pair per CRR Auction—The clearing price of a PTP Option with the source j and the sink k in CRR Auction a, for the hour.
	1 / Hour
	ERCOT
	No

	OPTP crrh, (j, k), a
	MW
	PTP Option Purchase per CRR Account Holder per source and sink pair per CRR Auction—The MW quantity that represents the total of CRR Account Holder ccrh’s PTP Option bids associated with the source j and the sink k awarded in CRR Auction a, for the hour.
	1 / Hour
	ZaiNet
	Yes	




[bookmark: _Toc306622504]Charges for FGR Bids Awarded
Description
ERCOT shall charge each CRR Account Holder of its flowgate bids awarded in each CRR Auction.  (PR 7.5.6.2 (3))

Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	FGRPAMT crrh, f, a
	$
	Flowgate Right Purchase Amount per CRR Account Holder per flowgate per CRR Auction—The charge calculated for CRR Account Holder crrh of the MW quantity that represents the total FGR bids associated with FGR f awarded in CRR Auction a, for the hour.
	1 / Hour
	Calculated
	Yes

	FGRPR f, a
	$/MW per hour
	Flowgate Right Price per flowgate per CRR Auction—The clearing price of FGR f in CRR Auction a, for the hour.
	1 / Hour
	ERCOT
	No

	FGRP crrh, f, a
	MW
	Flowgate Right Purchase per CRR Account Holder flowgate per CRR Auction—The MW quantity that represents the total of CRR Account Holder ccrh’s FGR bids associated with FGR f awarded in CRR Auction a, for the hour.
	1 / Hour
	ZaiNet
	Yes	




[bookmark: _Toc306622505]Charges for PCRR Obligations (OOS)
Description
For pre-assigned PTP Obligations allocated before each CRR Auction (annual or monthly auction), ERCOT shall charge each CRR Account Holder.  (PR 7.5.6.3 (1))
Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	PCRROBLAMT crrh, (j, k), a, tech
	$
	PCRR PTP Obligation Amount per CRR Account Holder per source and sink pair per CRR Auction by resource technology—The charge calculated for CRR Account Holder crrh of the MW quantity that represents its total PTP Obligations associated with the source j and the sink k allocated before CRR Auction a based on Resources of the technology tech, for the hour.
	1 / Hour
	Calculated
	Yes

	PCRROBLF tech
	
	PCRR PTP Obligation pricing Factor per resource technology—The pricing factor of pre-allocated PTP Obligations based on Resources of the technology tech.  See Section 7.4.2, PCRR Allocation Terms and Conditions, item (f)(ii).
	1 / Hour
	ERCOT 
	No

	OBLPR (j, k), a
	$/MW per hour
	PTP Obligation Price per source and sink pair per CRR Auction—The clearing price of a PTP Obligation with the source j and the sink k in CRR Auction a, for the hour.
	1 / Hour
	ERCOT
	No

	PCRROBL crrh, (j, k), a, tech
	MW
	PCRR PTP Obligation per CRR Account Holder per source and sink pair  per CRR Auction by resource technology—The MW quantity that represents the total of CRR Account Holder ccrh’s PTP Obligations associated with the source j and the sink k allocated before CRR Auction a based on Resources of the technology tech, for the hour.
	1 / Hour
	ZaiNet
	Yes




[bookmark: _Toc306622506]Charges for PCRR Options (OOS)
Description
For pre-assigned PTP Options allocated before each CRR Auction (annual or monthly auction), ERCOT shall charge each CRR Account Holder.  (PR 7.5.6.3 (2))
Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	PCRROPTAMT crrh, (j, k), a, tech
	$
	PCRR PTP Option Amount per CRR Account Holder per source and sink pair per CRR Auction by resource technology—The charge calculated for CRR Account Holder crrh of the MW quantity that represents its total PTP Options associated with the source j and the sink k allocated before CRR Auction a based on Resources of the technology tech, for the hour.
	1 / Hour
	Calculated
	Yes

	PCRROPTF tech
	
	PCRR PTP Option pricing Factor per resource technology—The pricing factor of pre-allocated PTP Options based on Resources of the technology tech.  See Section 7.4.2, PCRR Allocation Terms and Conditions, item (f) (i).
	1 / Hour
	ERCOT 
	No

	OPTPR (j, k), a
	$/MW per hour
	PTP Option Price per source and sink pair per CRR Auction—The clearing price of a PTP Option with the source j and the sink k in CRR Auction a, for the hour.
	1 / Hour
	ERCOT
	No

	PCRROPT crrh, (j, k), a, tech
	MW
	PCRR PTP Option per CRR Account Holder per source and sink pair  per CRR Auction by resource technology—The MW quantity that represents the total of CRR Account Holder crrh’s PTP Options with the source j and the sink k allocated before CRR Auction a based on Resources of the technology tech, for the hour.
	1 / Hour
	ZaiNet
	Yes




[bookmark: _Toc306622507]Monthly CRR Zonal Revenue
Description
ERCOT shall determine, for each month, the CRR Monthly Revenues (CMR).  The net CRR Auction Revenue produced from CRRs cleared and paid for in each CRR Auction that source from a Settlement Point within a 2003 ERCOT CMZ and sink at a Settlement Point located within the same 2003 ERCOT CMZ shall be distributed on a zonal Load Ratio Share basis.  (PR 7.5.7 (5))

Calculation
[image: ]
	
Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	LACMRZAMT z, q
	$
	Load-Allocated CRR Monthly Revenue Zonal Amount per zone per QSE—The payment to QSE q of the revenues resulted from the CRRs that source and sink in CMZ z, for the month.
	1 / Hour
	ERCOT
	No

	CRRZREV z, a
	$
	CRR Zonal Revenue per zone per CRR Auction—The revenue resulted from the CRRs that source and sink in CMZ z, cleared through CRR Auction Offers and CRR Auction Bids in CRR Auction a, for the month.
	1 / Hour
	ERCOT
	No

	PCRRZREV z, a
	$
	PCRR Zonal Revenue per zone per CRR Auction—The revenue resulted from the PCRRs that source and sink in CMZ z, pertaining to CRR Auction a, for the month.
	1 / Hour
	ERCOT
	No

	MLRSZ q, z
	none
	Monthly Load Ratio Share Zonal per QSE per zone—The LRS of QSE q for its Load in CMZ z, for the peak-Load 15-minute Settlement Interval in the month.
	1 / Hour
	ERCOT
	No




[bookmark: _Toc306622508]Monthly CRR Non-Zonal Revenue
Description
ERCOT shall determine, for each month, the CRR Monthly Revenues (CMR).  The net CRR Auction Revenue produced from CRRs cleared and paid for in each CRR Auction that do not source from a Settlement Point within a 2003 ERCOT CMZ and sink at a Settlement Point located within the same 2003 ERCOT CMZ shall be distributed on an ERCOT-wide LRS basis. (PR 7.5.7 (6))

Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	LACMRNZAMT q
	$
	Load-Allocated CRR Monthly Revenue Non-Zonal Amount per QSE—The payment to QSE q of the revenues resulted from the CRRs that source and sink in different CMZs, for the month.
	1 / Hour
	ERCOT
	No

	CRRNZREV a
	$
	CRR Zonal Revenue per CRR Auction—The revenue resulted from the CRRs that source and sink in different CMZs, cleared through CRR Auction Offers and CRR Auction Bids in CRR Auction a, for the month.
	1 / Hour
	ERCOT
	No

	PCRRNZREV a
	$
	PCRR Zonal Revenue per CRR Auction—The revenue resulted from the PCRRs that source and sink in different CMZs, pertaining to CRR Auction a, for the month.
	1 / Hour
	ERCOT
	No

	MLRS q
	none
	Monthly Load Ratio Share per QSE—The LRS calculated for QSE q for the peak-Load 15-minute Settlement Interval in the month.  See Section 6.6.2.2, QSE Load Ratio Share for a 15-Minute Settlement Interval.
	1 / Hour
	ERCOT
	No




[bookmark: _Toc306622509]Monthly Refunds to Short-Paid CRR Owners
Description
On a monthly basis, a refund may be paid to the CRR Owners that have a shortfall charge for any Operating Hour in a month. (PR 7.9.3.4(1)
Calculation
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Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	CRRRAMT o
	$
	CRR Refund Amount per owner—The refund to the short-paid CRR Owner o for the month.
	1 / Hour
	Calculated
	Yes

	CRRBACRTOT
	$
	CRR Balancing Account Credit Total—The total of credits accumulated in the CRR Balancing Account for all Operating Hours in the month.
	1 / Hour
	Calculated
	Yes

	CRRSAMTTOT
	$
	CRR Shortfall Amount Total—The total of shortfall charges to all CRR Owners for all Operating Hours in the month.
	1 / Hour
	Calculated
	Yes

	CRRSAMTRS o
	none
	CRR Shortfall Amount Ratio Share per owner—The ratio of the CRR Owner o’s total shortfall-charge to the total of all the CRR Owners’ shortfall charges, for the month.
	1 / Hour
	ERCOT
	No

	CRRSAMTOTOT o
	$
	CRR Shortfall Amount Owner Total per owner—The total of shortfall charges to CRR Owner o for all Operating Hours in the month.
	1 / Hour
	Calculated
	Yes

	DACRRSAMT o, h
	$
	Day-Ahead CRR Shortfall Amount per owner per hour—The shortfall charge to CRR Owner o for its CRRs settled in the DAM for the hour h.
	1 / Hour
	Calculated
	Yes

	RTCRRSAMT o, h
	$
	Real-Time CRR Shortfall Amount per owner per hour—The shortfall charge to CRR Owner o for its CRRs settled in Real-Time for the hour h.
	1 / Hour
	Calculated
	Yes

	CRRBACR h
	$
	CRR Balancing Account Credit per hour—The credit to the CRR Balancing Account for the hour h.
	1 / Hour
	ERCOT
	No














[bookmark: _Toc306622510]Additional Refunds to DA CRR Account Holder
Description
On a monthly basis, additional refunds may be paid to the CRR Owners due to the charges that are caused by Real-Time CRR shortfall, as described in paragraph (4) of Section 7.9.3.3, Shortfall Charges to CRR Owners. (PR 7.9.3.4 (2))

Calculation

	
Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	DACRRRAMT o
	$
	Day-Ahead CRR Refund Amount per owner—The additional refund to the Day-Ahead CRR Owner o due to Real-Time shortfall charges for the month.
	1 / Hour
	Calculated
	Yes

	RTCRRSAMTMTOT
	$
	Real-Time CRR Shortfall Amount Monthly Total—The total Real-Time shortfall charge for  CRRs settled in Real-Time for the month.
	1 / Hour
	Calculated
	Yes

	RTCRRSAMTTOT h
	$
	Real-Time CRR Shortfall Amount Total—The total Real-Time shortfall charge for  CRRs settled in Real-Time for the hour.
	1 / Hour
	Calculated
	Yes

	DACRRSAMTRS o
	none
	Day-Ahead CRR Short Amount Ratio Share per owner—The ratio of the Day-Ahead CRR Owner o’s additional total shortfall-charge to the total of all the Day-Ahead CRR Owners’ additional shortfall charges, for the month.
	1 / Hour
	
	Yes

	DACRRSRTAMTOTOT o
	$
	Day-Ahead CRR Short Ratio Real-Time Amount Total per owner—The total of shortfall charges to CRR Owners for all Operating Hours in the Month.
	1 / Hour
	Calculated
	Yes

	DACRRSRTAMT o, h	
	$
	Day-Ahead CRR Short Ratio Real-Time Amount per owner—The shortfall charge to CRR Owner o for their CRRs settled in the DAM due to Real-Time CRR Shortfall Amount for the hour.
	1 / Hour
	Calculated
	Yes

	DACRRRAMT o
	$
	Day-Ahead CRR Refund Amount per owner—The additional refund to the Day-Ahead CRR Owner o due to Real-Time shortfall charges for the month.
	1 / Hour
	Calculated
	Yes












[bookmark: _Toc306622511]CRR Balancing Account Closure
Description
After the calculation of refunds described in Section 7.9.3.4, Monthly Refunds to Short-Paid CRR Owners, any CRR Balancing Account and CRR Auction PTP Option Award Charge Total in excess of the refunds described in Section 7.9.3.4 will first be used to fund the CRR Balancing Account Fund, provided the prior month’s CRR Balancing Account Fund Balance is less than the CRR Balancing Account Fund Cap.  Any surplus that remains from the CRR Balancing Account and CRR Auction PTP Option Award Charge Total above the CRR Balancing Account Fund cap is paid to the QSEs representing Load Serving Entities (LSEs) based on a monthly Load Ratio Share (LRS).  The monthly LRS is the 15-minute LRS calculated for the peak-Load Settlement Interval during the month calculated for the peak-load Settlement Interval during the month. (PR 7.9.3.5).  The CRR Balancing Account Fund Cap is currently $10 million.

             Calculation


[image: ]
	
Variable
	Unit
	Description
	Interval Frequency
	Source
	Shadow-able

	LACRRAMT q
	$
	Load-Allocated CRR Amount per QSE—The allocated surplus in the CRR Balancing Account at the end of the month to QSE q, based on Load Ratio Share for the month. 
	1 / Hour
	Calculated
	No

	CRRBAF m-1  
	$
	CRR Balancing Account Fund Balance—The amount in the CRR Balancing Account Fund at the end of the previous month.
	
	
	

	FUNDCAP
	$
	CRR Balancing Account Fund Cap—The threshold amount in the CRR Balancing Account Fund above which funds are available to allocate to QSEs representing Load.
	
	
	

	CRRBACRTOT
	$
	CRR Balancing Account Credit Total—The total credit accumulated in the CRR Balancing Account during the month.  See its calculation in Section 7.9.3.4, Monthly Refunds to Short-Paid CRR Owners.
	1 / Hour
	Calculated
	Yes

	CRRFEETOT
	S
	CRR Auction PTP Option Award Charge Total—The sum of the PTP Option Award Charges to all CRR Account Holders in single-month or multi-month CRR Auctions for the month.
	
	
	

	CRRRAMTTOT
	$
	CRR Refund Amount Total—The total refund to all the previously short-paid CRR Owners at the end of the month.
	1 / Hour
	Calculated
	Yes

	CRRRAMT o
	$
	CRR Refund Amount per owner—The refund credited to the CRR Owner o at the end of the month.
	1 / Hour
	Calculated
	Yes

	MLRS q
	none
	Monthly Load Ratio Share per QSE—The Load Ratio Share calculated for QSE q for the 15-minute monthly peak-load Settlement Interval.  See Section 6.6.2.2, QSE Load Ratio Share for a 15-Minute Settlement Interval, for the calculation of LRS for a 15-Minute Settlement Interval.
	1 / Hour
	ERCOT
	No
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[bookmark: _Toc306622512]		Cost to Serve Load

[bookmark: _Toc306622513]Concept Description: 

The concept of Cost to Serve Load has multiple benefits for back office operations.  Many ERCOT charge types are aggregated charges or payments that are uplifted to loads on a Load Ratio Share or Obligation basis.  These charges/payments become difficult to shadow settle as they are dependent on ERCOT data from other market participants and this data is generally not readily available until after Real Time Settlement.  While data is perfect for uplift costs at Real Time Settlement, the concept of Cost to Serve provides market participants with the ability to track in advance to settlement the trending costs, which can provide the following benefits:

· Pre-settlement Exposure- While these uplift and Obligation charges are difficult to predict, by tracking the Cost to Serve in advance, market participants are able to do tolerance analysis during pre-settlement peri.  In other words, prior to settlement, Cost to Serve metrics provide a recent historical cost exposure as a form of estimating charges prior to settlement.  While actual results can be variable and subject to market anomalies or significant price movement, these metrics provide a reasonable pre-settlement exposure.
· Estimation for P&L- Market participants that track P&L daily may utilize the Cost to Serve metrics as a form of estimating costs/revenues to charge types that are difficult to estimate.  Again, results may be highly variable.
· Product Pricing- Cost to Serve data can provide an adequate price signal to loads that measures exposure to the market services that are difficult to track.  This data becomes valuable to retail entities, originators, risk and analytic personnel and customer service personnel.

The goal for determining Cost to Serve is to end with a calculation that provides a dollar per megawatt-hour end result.  ERCOT provides “ERCOT Totals” data in the public MODE extracts.  These data elements which commonly include the “…TOT” extension in the recorder for each bill determinant will provide ERCOT total volumes or dollars for the designated service.  Likewise, ERCOT provides a daily ERCOT Load Total (RTAMLTOT or Real Time Adjusted Metered Load Total) for each 15-minute interval.  RTAMLTOT becomes the denominator in the calculation for each Cost to Serve metric.

[bookmark: _Toc306622514]Cost to Serve Ancillary Services:

Cost to Serve metrics for the four capacity services of Regulation Up, Regulation Down, Responsive Reserve and Non-spin are calculated by simply determining the market-wide total quantity procured and self arranged.  These quantities are multiplied by the market price for the appropriate service and that product is then divided by the ERCOT total load to determine the $/Mwh Cost to Serve.  The following calculation provides the method for calculating Regulation Up.  


[{(PCRUTOT/4) + (SARUQTOT/4)} * RUPR] / RTAMLTOT

Where,
PCRUTOT - Total procured MW of Regulation Up capacity per hour
SARUQTOT - Total self arranged Regulation Up capacity per hour
RUPR - Regulation Up Price per hour
RTAMLTOT - Real Time Adjusted Metered Load total ERCOT for 15-min interval

Market participants can determine the Cost to Serve metric for the other ancillary services by using the appropriate determinant designation.  For example, to calculate Regulation Down the same determinants are utilized above with the appropriate ancillary service designation of RD (Regulation Down), RR (Responsive Reserve) and NS (Non-spin) replacing the highlighted portion of the determinants above.  Market participants must decide on the interval calculation desired for the metric calculation.  The above example provides a 15-minute interval calculation as we see the MW of capacity are divided by 4 to arrive at MWh.  The challenge with calculating on a 15-min interval rests in allocating the capacity procured and self arranged multiplied by price from hourly to 15-min.  Market participants can calculate the same metric on an hourly basis by doing the following:

[{(PCRUTOT) + (SARUQTOT)} * RUPR] / SUM (RTAMLTOT15-int/h)

The hourly calculation simply requires summing up the 15-minute interval data for the RTAMLTOT for the given hour.

[bookmark: _Toc306622515]Cost to Serve Revenue Neutrality:

Tracking Real Time Revenue Neutrality provides a trend for a charge type that has been historically volatile (including Balancing Energy Neutrality as in the Zonal market).  Revenue Neutrality essentially keeps ERCOT revenue neutral by offsetting a number of real time charges/payments to ensure that each 15-min interval ERCOT remains revenue neutral.  The following calculation is required to determine the Cost to Serve metric for Revenue Neutrality:

(1)*{(RTOPTAMTTOT/4+RTOBLAMTTOT/4+RTOPTRAMTTOT/4)+(BLTRAMTTOT','RTCCAMTTOT','RTDCEXPAMTTOT','RTDCIMPAMTTOT','RTEIAMTTOT','RMRDAESRTVTOT')} / RTAMLTOT

Where,

RTOPTAMTTOT- Real Time Option payments in total
RTOBLAMTTOT- Real Time Obligation payments/charges in total
RTOPTRAMTTOT- Real Time Option with Refund Amount total
BLTRAMTTOT- Block Load Transfer Amount in total
RTCCAMTTOT- Real Time Congestion Cost Amount in total
RTDCEXPAMTTOT- Real Time DC Tie Export Amount in total
RTDCIMPAMTTOT- Real Time DC Tie Import Amount in total
RTEIAMTTOT- Real Time Energy Imbalance Amount in total
RMRDAESRTVTOT- RMR Day Ahead Energy Sale Real Time Value in total
RTAMLTOT - Real Time Adjusted Metered Load total ERCOT for 15-min interval


Essentially, determining the Cost to Serve metric for Revenue Neutrality is the same calculation as the Charge Type but replacing the QSE’s Load Ratio Share with RTAMLTOT.  Real Time Options and Obligations settle on an hourly basis requiring the division by four for each 15-minute interval in that hour.  Revenue Neutrality results can go both ways as a revenue or expense to loads so it is not uncommon to see changes from period to period for this metric.


[bookmark: _Toc306622516]Cost to Serve RUC Uplift:

Costs for the Reliability Unit Commitment (RUC) process that are not assigned directly to market participants that are short in the market are uplifted to loads on a Load Ratio Share basis.  The Cost to Serve metric can be calculated by the following:

(-1)* {(RUCMWAMTTOT/4) + RUCCSAMTTOT)} / RTAMLTOT

Where,

RUCMWAMTTOT- Total RUC Make-whole Payments made to QSEs
RUCCSAMTTOT- Total RUC Capacity Short charges to QSEs
RTAMLTOT - Real Time Adjusted Metered Load total ERCOT for 15-min interval

RUC Make-whole amounts are paid on an hourly basis which requires the division by 4 for each 15-minute interval within that hour.  

Extract Information:

The key Extract for determining the Cost to Serve metrics is the MODE extract.  Within the MODE extract, there are four key tables that are critical for extracting the necessary bill determinants to calculate each Cost to Serve Metric.

· The RTMOUTPUTINTERVAL table in the MODE extract provides most of the quantity and dollar totals for calculating Cost to Serve.  In this table you will find the total dollar amounts for any “TOT” determinant that ends up as a ERCOT wide settled value with the exception of RUC totals.  Also, in this table you will find the total procured quantities and self arranged quantities for the ancillary service charges.
· The CRROUTPUTINTERVAL table in the MODE extract will provide the CRR settlement components for calculating Revenue Neutrality.  These include the hourly settled dollars for CRR Options and Obligations for all of ERCOT.
· The AGGOUTPUTINTERVAL table in the MODE extract will provide the RTAMLTOT valued by interval 
· The RUCOUTPUTINTERVAL table in the MODE extract will provide the total dollars for RUC ERCOT totals.

A summary of the key determinants and description is included below for reference:

RTMOUTPUTINTERVAL

	BLTRAMTTOT

	BPDAMTTOT

	BSSAMTTOT

	NSCOSTTOT

	NSPR

	NSQTOT

	PCNSTOT

	PCRDTOT

	PCRRTOT

	PCRUTOT

	RDCOSTTOT

	RDPR

	RDQTOT

	RDRPTOT

	RMRAAMTTOT

	RMRDAESRTVTOT

	RMREAMTTOT

	RMRSBAMTTOT

	RRCOSTTOT

	RRPR

	RRQTOT

	RTCCAMTTOT

	RTDCEXPAMTTOT

	RTDCIMPAMTTOT

	RTEIAMTTOT

	RUCOSTTOT

	RUPR

	RUQTOT

	SANSQTOT

	SARDQTOT

	SARRQTOT

	SARUQTOT





CRROUTPUTINTERVAL

	RTOPTAMTTOT

	RTOBLAMTTOT

	RTOPTRAMTTOT



AGGOUTPUTINTERVAL

RAMLTOT

RUCOUTPUTINTERVAL

	RUCMWAMTTOT

	RUCCSAMTTOT





[bookmark: _Toc306622517]Data Extracts

[bookmark: _Toc306622518]Introduction
ERCOT provides market data to participants in the form of data extracts.  These extracts provide access to all market data points for informational as well as shadow settlement purposes.  The extracts are made available to participants on the ERCOT Market Information System (MIS), accessible through an ERCOT digital certificate.  Digital certificate access provides market participants access to their proprietary data as well as publicly available data.  The data available for market participants includes but is not limited to energy, ancillary services, market prices, retail and wholesale activity, load profiling, settlement metering, data aggregation and settlement results. Extract data is provided in raw form to facilitate the loading of data into a database and requires the setup and configuration to receive multiple files of data for loading and processing.  While ERCOT provides information to market participants on the data extracts, the intent of this section is to capture at a high level how to understand the extracts by type and how they may be utilized.

[bookmark: _Toc306622519]Extract DDLs
ERCOT provides to market participants the Data Definition Language documents that provide the appropriate database structure allowing market participants to create an environment for programmatically storing information provided in the extracts.  These DDL documents provide the necessary information in SQL code to create the appropriate data tables, indentify all fields within each table, indentify primary key data elements and create relational table links as required.  

[bookmark: _Toc306622520]How to Utilize Extracts
Market participants are encouraged to programmatically create an automated database structure to receive and archive data through the extracts.  However, for any given extract, participants can manually access the information in a few simple steps.  The extracts are delivered in the form of .csv or .xml formats.  Multiple tables are provided in a .zip file that will allow for ease in accessing the appropriate data.  Figure 1 below on the left shows the ERCOT MIS “Settlements Tab” which is available to any market participant who has an ERCOT Digital Certificate.  To the right of Figure 1 you will see an accessed .zip file for the Real Time Market Operating Day Extract or MODE.  With the file unzipped, you can see the various tables listed that will allow for access to the data.

[image: ]
Figure 1
Interval data is stored in the interval tables; however, each associated interval table requires an interval header table to assign the appropriate billing determinant identifier to the appropriate cut of interval data.  Figure 2 below shows a snapshot of the two tables required to join to identify the appropriate data cut.  The top portion of Figure 2 shows the snapshot of data from the Market Input Table.  Column B identifies the appropriate data cut identifier that will indentify the data elements in the string of data.  The Market Input Header Table in the lower portion of Figure 2 has the appropriate ERCOT data determinant identifier in column B, and the identifier number in column A.  Simply joining the bill determinant name with the data elements in the upper portion of Figure 2 by matching the identifier numbers (columns A in Header Table and B in Interval Table) will identify the data cut.


	A
	B
	C
	D
	E
	F
	G
	H

	MKTINPUT INTERVAL TABLE
	
	
	
	
	
	

	38231032
	4270
	08/03/2011 0:00
	08/03/2011 23:59
	900
	87
	Y
	C

	38230752
	4378
	08/03/2011 0:00
	08/03/2011 23:59
	900
	87
	Y
	C

	38230730
	4167
	08/03/2011 0:00
	08/03/2011 23:59
	900
	87
	Y
	C

	38237140
	7717
	08/03/2011 0:00
	08/03/2011 23:59
	900
	87
	Y
	C

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	MKTINPUT HEADER TABLE
	
	
	
	
	
	

	7717
	RTRMPR_CPLNCRBGPGL00
	1
	6637
	1
	
	
	

	4167
	RTSPP_DUKE_GT2_CCU
	1
	6888
	1
	
	167
	

	4378
	RTSPP_CALAVER_JKS2
	1
	6888
	1
	
	77
	

	4270
	RTSPP_LEG_LEG_G1
	1
	6888
	1
	
	297
	

	
	
	
	
	
	
	
	



Along with the interval data tables, the extracts will also provide scalar tables.  While interval data tables provide information on ERCOT determinants at the interval level, scalar tables will provide single data element total.  An example of scalar data would include the total daily and monthly auction revenues in dollars for distribution in the CRR Auction Revenue Distribution calculation.  Auction revenues are not allocated on the interval level, so one total amount for those data items is posted in the extracts.
[bookmark: _Toc306622521]Market Operating Day Extracts (MODE) and Consolidated Operating Day Extracts (CODE)
The Market Operating Day Extracts (MODE) provide market level information available to anyone who has an ERCOT digital certificate.  Key data available in the MODE extracts include market level totals which allow for market participants to track total revenues and costs that are allocated.  MODE data is not considered proprietary data to participants.  The Consolidated Operating Day Extracts (CODE) provide market participant level data proprietary to the market participant.
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The net total payment or charge to each QSE for the Operating Hour of all its PTP Obligations settled in Real -Time is calculated as follows: 
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If ERCOT is unable to execute DAM, the net total payment or charge to each CRR Owner for the Operating Hour of all its PTP Obligations 

settled in Real-Time is calculated as follows: 
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