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	Proposed Nodal Protocol Language Revision


4.5
DAM Execution and Results

4.5.1
DAM Clearing Process

(1)
At 1000 in the Day-Ahead, ERCOT shall start the DAM clearing process.  

(2)
Prior to execution of the DAM, ERCOT shall complete a Day-Ahead Simultaneous Feasibility Test.  This test uses the Day-Ahead Updated Network Model topology and evaluates all CRRs for feasibility to determine hourly oversold quantities.

(3)
The purpose of the DAM is to economically and simultaneously clear offers and bids described in Section 4.4, Inputs into DAM and Other Trades.

(4)
The DAM uses a multi-hour mixed integer programming algorithm to maximize bid-based revenues minus the offer-based costs over the Operating Day, subject to security and other constraints, and ERCOT Ancillary Service procurement requirements.  

(a) The bid-based revenues include revenues from DAM Energy Bids and PTP Obligation Bids. 

(b)
The offer-based costs include costs from the Startup Offer, Minimum Energy Offer, and Energy Offer Curve of any Resource that submitted a Three-Part Supply Offer, DAM Energy-Only Offers, CRR Offers, and Ancillary Service Offers.  

(c)
Security constraints specified to prevent DAM solutions that would overload the elements of the ERCOT Transmission Grid include the following: 

(i)
Transmission constraints – Transfer limits on energy flows through the ERCOT Transmission Grid, e.g., thermal or stability limits. These limits must be satisfied by the intact network and for certain specified contingencies. 

These constraints may represent:

(A)
Thermal constraints – protect transmission facilities against thermal overload.

(B)
Generic constraints – protect the ERCOT Transmission Grid against transient instability, dynamic stability or voltage collapse.

(C)
Power flow constraints – the energy balance at required Electrical Buses in the ERCOT Transmission Grid must be maintained.  

(ii)
Resource constraints – the physical and security limits on Resources that submit Three-Part Supply Offers:

(A)
Resource output constraints – the LSL and HSL of each Resource, and 

(B)
Resource operational constraints – includes minimum run time, minimum down time, and configuration constraints.

(iii)
Other constraints – 

(A)
Linked offers –the DAM may not select any one part of that Resource capacity to provide more than one Ancillary Service or to provide both energy and an Ancillary Service in the same Operating Hour. The DAM may, however, select part of that Resource capacity to provide one Ancillary Service and another part of that capacity to provide a different Ancillary Service or energy in the same Operating Hour.

 (B)
The sum of the awarded Ancillary Service capacities for each Resource must be within the Resource limits specified in COP and Section 3.18, Resource Limits in Providing Ancillary Service, and the Resource parameters as described in Section 3.7, Resource Parameters.

(C)
Block Ancillary Service Offers for a Load Resource– blocks will not be cleared unless the entire quantity block can be awarded.

(D)
Block CRR Offers and PTP Obligation Bids- blocks will not be cleared unless the entire time block can be awarded.

(d)
Ancillary Service needs for each Ancillary Service include the needs specified in the Ancillary Service Plan that are not part of the Self-Arranged Ancillary Service Quantity and that must be met from available DAM Ancillary Service Offers while co-optimizing with DAM Energy Offers. ERCOT may not buy more of one Ancillary Service in place of the quantity of a different service. See Section 4.5.2, Ancillary Service Insufficiency, for what happens if insufficient Ancillary Service Offers are received in the DAM. 

(5)
ERCOT shall determine the appropriate Load distributions to allocate offers, bids, and source and sink of CRRs at a Load Zone across the Electrical Buses that are modeled with Load in that Load Zone. The default distribution is the State Estimator hourly distribution for the seven days before the Operating Day.  If ERCOT decides, in its sole discretion, to change this distribution for reasons such as anticipated weather events or holidays, ERCOT shall select a State Estimator distribution from a proxy day reasonably reflecting the anticipated distribution in the Operating Day.  ERCOT may also modify this distribution to account for predicted differences in network topology between the proxy day and Operating Day.  ERCOT shall develop a methodology, subject to TAC approval to describe the modification of the proxy day bus-load distribution for this purpose,
(6)
ERCOT shall allocate offers, bids, and source and sink of CRRs at a Hub using the distribution factors specified in the definition of that Hub in Section 3.5.2, Hub Definitions. 

(7)
A Resource that has a Three-Part Supply Offer cleared in the DAM may be eligible for make whole payment of the Startup Offer and Minimum Energy Offer submitted by the QSE representing the Resource under Section 4.6, DAM Settlement. 

(8)
The directional network element flows for PTP Options declared for settlement in Real-Time must be properly accounted for in determining available transmission network capacity in the DAM.  In the event the available transmission capability in the DAM cannot accommodate all PTP Options declared for settlement in Real-Time, any PTP Option declared for settlement in Real-Time that impacts overloaded directional network elements must be appropriately derated for DAM modeling purposes only, in proportion to that impact.  The derated MW of PTP Options declared for settlement in Real-Time will be settled in the DAM if their Minimum Reservation Prices are less than or equal to the DAM prices for corresponding PTP Options. Otherwise, the derated MW will be settled in Real-Time.
(9)
The DAM settlement is based on hourly MW awards and on Day-Ahead hourly Settlement Point Prices.  All PTP Options settled in the DAM are settled based on the Day-Ahead Settlement Point Prices. 
(10)
The Day-Ahead Market Clearing Price for Capacity (MCPC) for each hour for each Ancillary Service is the Shadow Price for that Ancillary Service for the hour as determined by the DAM algorithm.  

(11)
If the Day-Ahead MCPC cannot be calculated by ERCOT, the Day-Ahead MCPC for the particular Ancillary Service is equal to the Day-Ahead MCPC for that Ancillary Service in the same Settlement Interval of the preceding Operating Day.
(12)
If the Day-Ahead Settlement Point Prices cannot be calculated by ERCOT, all CRRs shall be settled based on Real-Time Prices.  Settlements for all CRRs shall be reflected on the RT Settlement Statement.
6.6.10
Real-Time Revenue Neutrality Allocation

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

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

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

(c)
Real-Time Energy Imbalance payments or charges under Section 6.6.3.3, Real-Time Energy Imbalance Payment or 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 energy charges under Section 6.6.4.3, Real-Time Energy Charge for Energy Sale through Energy Trades;

(j)
Real-Time energy charges under Section 6.6.4.4, Real-Time Energy Charge for DC Tie Export represented by the QSE under Oklaunion Exemption; and

 (k)
Real-Time payments or charges to the CRR Owners under Section 7.9.2,  Real-Time CRR Payments and Charges; and

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

LARTRNAMT q
=
(-1) * (RTEIAMTTOT + BLTRAMTTOT + RTBTBIMPAMTTOT + RTBTBEXPAMTTOT + RTCCAMTTOT + RMRDAESRTVTOT + RTOBLAMTTOT / 4 + RTOPTAMTTOT / 4 + RTOPTRAMTTOT /4) * LRS q
  (3)
In the event that ERCOT is unable to execute the DAM, The Real-Time Revenue Neutrality Allocation for each QSE for a given 15-minute Settlement Interval is calculated as follows:

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

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

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

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

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

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

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

RTOBLAMTTOT
=
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 RTOBLAMTQSETOT q 
Total Real-Time payment for PTP Options

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

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

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

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

NDRTOPTRAMTTOT
=

[image: image11.wmf]o

S

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

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

NDRTOBLRAMTTOT
=
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 NDRTOBLRAMTOTOT o
The above variables are defined as follows:

	Variable
	Unit
	Description

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

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

	
	
	

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

	
	
	

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

	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.

	RTCCAMTTOT q 
	$
	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.

	
	
	

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

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

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

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

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

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

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

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

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

	RTMGAMTQSETOT q
	$
	Real-Time Metered Generation Amount QSE Total per QSE(The total of the payments to QSE q for Real-Time metered generation of non-RMR Generation Resources at all Settlement Points for the 15-minute Settlement Interval.

	RTAMLAMTQSETOT q
	$
	Real-Time Adjusted Metered Load Amount QSE Total per QSE(The total of the charges to QSE q for all its Adjusted Metered Loads for the 15-minute Settlement Interval.

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

	BLTLAMTQSETOT q
	$
	Block Load Transfer Load Amount QSE Total per QSE(The total of the charges to QSE q for energy delivered from the ERCOT System to Non-ERCOT Control Areas through BLT Points for the 15-minute Settlement Interval.

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

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

	RTDAEPAMTQSETOT q
	$
	Real-Time Day-Ahead Energy Purchase Amount QSE Total per QSE(The total of the payments to QSE q for all its Energy Bids cleared in the DAM for the 15-minute Settlement Interval.

	RTDAESAMTQSETOT q
	$
	Real-Time Day-Ahead Energy Sale Amount QSE Total per QSE(The total of the charges to QSE q for all its energy offers cleared in the DAM for the 15-minute Settlement Interval.

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

	
	
	

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

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

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

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

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

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

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

	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.

	q
	none
	A QSE.

	o
	none
	A CRR Owner.


7.9.2
Real-Time CRR Payments and Charges

7.9.2.1
Payments and Charges for PTP Obligations Settled in Real-Time 

(1)
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: 
RTOBLAMT q, (j, k)
=
(-1) * RTOBLPR (j, k) * RTOBL q, (j, k)
(2)
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:
NDRTOBLAMT o, (j, k)
=
(-1) * RTOBLPR (j, k) * DAOBL o, (j, k)
Where:

RTOBLPR (j, k)
=
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(RTSPP k, i – RTSPP j, i) / 4

The above variables are defined as follows:

	Variable
	Unit
	Definition

	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.

	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.

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

	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.

	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.

	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.

	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.

	o
	none
	A CRR Owner.

	Q
	none
	A QSE.

	I
	none
	A 15-minute Settlement Interval in the Operating Hour.

	J
	none
	A source Settlement Point.

	K
	none
	A sink Settlement Point.


 (3)
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: 

RTOBLAMTQSETOT q
=
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RTOBLAMT q, (j, k)
The above variables are defined as follows:

	Variable
	Unit
	Definition

	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.

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

	q
	None
	A QSE.

	j
	None
	A source Settlement Point.

	k
	None
	A sink Settlement Point.


(4)
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: 

NDRTOBLAMTOTOT o
=
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NDRTOBLAMT o,(j, k)
The above variables are defined as follows:

	Variable
	Unit
	Definition

	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.

	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.

	o
	None
	A CRR Owner.

	j
	None
	A source Settlement Point.

	k
	None
	A sink Settlement Point.


7.9.2.2
Payments for PTP Options Settled in Real-Time 

(1)
Except as specified in paragraph (2) (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.  

(2)
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.  

(3)
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. 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:

NDRTOPTAMT o, (j, k)
=
(-1) * NDRTOPTTP o, (j, k)

Where:

The target payment if ERCOT is unable to execute the DAM:


NDRTOPTTP o, (j, k)
=
RTOPTPR (j, k) * DAOPT o, (j, k)
(4)
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:

If the source, j, is a Load Zone or Hub and the sink, k, is also a Load Zone or Hub, then

RTOPTAMT o, (j, k)
=
(-1) * RTOPTTP o, (j, k)
If either the source, j, or the sink, k, is a Resource Node, then

RTOPTAMT o, (j, k)
=
(-1) * Max ((RTOPTTP o, (j, k) – RTOPTDA o, (j, k)), Min (RTOPTTP o, (j, k), RTOPTHV o, (j, k)))



Where:

The target payment:

RTOPTTP o, (j, k)
=
RTOPTPR (j, k) * RTOPT o, (j, k) 


RTOPTPR (j, k)
=
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Max (0, RTSPP k, i – RTSPP j, i) / 4

The derated amount:

RTOPTDA o, (j, k)
=
OPTDRPR (j, k) * RTOPT o, (j, k)

OPTDRPR (j, k)
=
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(Max (0, DAWASF j, c – DAWASF k, c) * DASP c * DRF c)
The hedge value:

RTOPTHV o, (j, k)
=
RTOPTHVPR (j, k) * RTOPT o, (j, k)

If the source, j, is a Load Zone or Hub and the sink, k, is a Resource Node,

RTOPTHVPR (j, k)
=
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If the source, j, is a Resource Node and the sink, k, is a Load Zone or Hub,

RTOPTHVPR (j, k)
=
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If the source, j, is a Resource Node and the sink, k, is also a Resource Node,

RTOPTHVPR (j, k)
=
Max (0, MAXRESPR k – MINRESPR j)

The above variables are defined as follows:

	Variable
	Unit
	Definition

	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.

	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.

	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.

	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.

	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.

	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.

	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.

	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.

	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.

	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.

	DASP c
	$/MW per hour
	Day-Ahead Shadow Price per constraint—The DAM Shadow Price of the constraint c for the hour.

	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.

	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.

	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.

	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.

	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.

	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.

	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.

	DAOPT o, (j, k)
	MW
	Day-Ahead Option per CRR Owner per source and sink pair(The 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.

	o
	none
	A CRR Owner.

	i
	none
	A 15-minute Settlement Interval in the Operating Hour.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.

	c
	none
	A DAM constraint associated with a directional network element for the hour.


(5)
The total payment to each NOIE CRR Owner for the Operating Hour of all its PTP Options settled in Real-Time is calculated as follows: 

RTOPTAMTOTOT o
=
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RTOPTAMT o, (j, k)
The above variables are defined as follows:

	Variable
	Unit
	Definition

	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.

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

	o
	none
	A CRR Owner.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.


(6)
If ERCOT is unable to execute the DAM, the total payment to each CRR Owner for the Operating Hour of all its PTP Options settled in Real-Time is calculated as follows: 

NDRTOPTAMTOTOT o
=
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NDRTOPTAMT o, (j, k)
The above variables are defined as follows:

	Variable
	Unit
	Definition

	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.

	NDRTOPTAMT o, (j, k)
	$
	No DAM Real-Time Option Amount per CRR Owner per pair of source and sink—The payment to CRR Owner o for its 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.

	o
	none
	A CRR Owner.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.


(7)
For informational purposes, the following calculation of PTP Option value shall be posted on the MIS Public Area:

RTOPTPRINFO (j, k)
=
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(RTSP c, y * Max (0, RTWASF j, c, y – RTWASF k, c, y) * TLMP y) / (
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TLMP y)]

The above variables are defined as follows:

	Variable
	Unit
	Definition

	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.

	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.

	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.

	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.

	TLMP y
	second
	Duration of SCED interval per interval—The duration of the portion of the SCED interval y within the hour.

	C
	none
	A constraint associated with a directional network element for the hour

	Y
	none
	A SCED interval in the hour.


7.9.2.3
Payments for NOIE PTP Options with Refund Settled in Real-Time 

(1)
Except as specified in paragraph (2) (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.  

(2)
The payment of PTP Options with Refund may be further reduced due to transmission elements that are oversold in previous CRR auctions.  
(3)
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. 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:

NDRTOPTRAMT o, (j, k)
=
(-1) * NDRTOPTRTP o, (j, k) 
Where:

The target payment if ERCOT is unable to execute the DAM:

NDRTOPTRTP o, (j, k)
=
RTOPTRPR (j, k) * Min (DAOPTR o, (j, k),  OPTRACT o, (j, k))

(4)
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:

RTOPTRAMT o, (j, k)
=
(-1) * Max ((RTOPTRTP o, (j, k) – RTOPTRDA o, (j, k)), Min (RTOPTRTP o, (j, k), RTOPTRHV o, (j, k)))
Where:

The target payment:

RTOPTRTP o, (j, k)
=
RTOPTRPR (j, k) * Min (RTOPTR o, (j, k),       (OPTRACT o, (j, k) * RTOPTR o, (j, k) /               (RTOPTR o, (j, k) + DAOPTR o, (j, k))))

RTOPTRPR (j, k)
=
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Max (0, RTSPP k, i – RTSPP j, i) / 4

OPTRACT o, (j, k)
=
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(OPTROF o, r, (j, k) * RESACT r, (j, k), y) * TLMP y) / (
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TLMPy) * OPTRF o, (j, k)
If (OS r, y exists)



RESACT r, (j, k), y
=
OS r, y
Otherwise



If (EBP r, y exists)



RESACT r, (j, k), y
=
EBP r, y


Otherwise




RESACT r, (j, k), y
=
BP r, y
The derated amount:

RTOPTRDA o, (j, k)
=
OPTDRPR (j, k) * Min (RTOPTR o, (j, k),         (OPTRACT o, (j, k) * RTOPTR o, (j, k) /               (RTOPTR o, (j, k) + DAOPTR o, (j, k))))
OPTDRPR (j, k)
=
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(Max (0, DAWASF j, c – DAWASF k, c) * DASP c * DRF c)
The hedge value:

RTOPTRHV o, (j, k)
=
RTOPTHVPR (j, k) * Min (RTOPTR o, (j, k),   (OPTRACT o, (j, k) * RTOPTR o, (j, k) /               (RTOPTR o, (j, k) + DAOPTR o, (j, k))))
RTOPTHVPR (j, k)
=
Max (0, RTSPP k – MINRESPR j)

The above variables are defined as follows:

	Variable
	Unit
	Definition

	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.

	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.

	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.

	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.

	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.

	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.

	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.

	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.

	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.

	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.

	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.

	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.

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

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

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

	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.

	TLMP y
	second
	Duration of SCED interval per interval—The duration of the portion of the SCED interval y within the hour.

	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.

	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.

	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.

	DASP c
	$/MW per hour
	Day-Ahead Shadow Price per constraint—The DAM Shadow Price of the constraint c for the hour.

	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.

	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.

	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.

	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.

	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.

	o
	none
	A CRR Owner.

	r
	none
	A Resource.

	y
	none
	A SCED interval in the hour.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.

	c
	none
	A constraint associated with a directional network element for the hour.


(5)
The total payment to each NOIE CRR Owner for the Operating Hour of all its PTP Options with Refund settled in Real-Time is calculated as follows: 

RTOPTRAMTOTOT o
=
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RTOPTRAMT o, (j, k)
The above variables are defined as follows:

	Variable
	Unit
	Definition

	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.

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

	o
	none
	A CRR Owner.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.


(6)
If ERCOT is unable to execute the DAM, the total payment to each NOIE CRR Owner for the Operating Hour of all its PTP Options with Refund settled in Real-Time is calculated as follows: 

NDRTOPTRAMTOTOT o
=
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NDRTOPTRAMT o, (j, k)
The above variables are defined as follows:

	Variable
	Unit
	Definition

	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.

	NDRTOPTRAMT o, (j, k)
	$
	No DAM Real-Time Option with Refund Amount per CRR Owner per pair of source and sink—The payment to NOIE CRR Owner o for 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.

	o
	none
	A CRR Owner.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.


7.9.2.4
Payments for FGRs in Real-Time 

(1)
In the event that ERCOT is unable to execute the DAM, ERCOT shall pay the owner of the FGR an amount based on the time-weighted Shadow Price of each SCED interval 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).  The payment to each CRR Owner for its FGRs determined by the principle network element of each flowgate for a given hour is calculated as follows:
NDRTFGRAMT o, f
=
(-1) * NDRTFGRTP o, f
Where: 

NDRTFGRTP o, f
=
NDRTFGRPR f * DAFGR o, f
NDRTFGRPR f
= 
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The above variables are defined as follows:

	Variable
	Unit
	Definition

	NDRTFGRAMT o, f
	$
	No DAM Real-Time FGR Amount per CRR Owner per flowgate(The payment to CRR Owner o of the flowgate f settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.

	NDRTFGRTP o, f
	$
	No DAM Real-Time FGR Target Payment per CRR Owner per flowgate—The target payment for CRR Owner o’s flowgate f settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.

	NDRTFGRPR f
	$/MW per hour
	No DAM Real-Time FGR Price per flowgate(The Real-Time price of the flowgate f when ERCOT is unable to execute DAM, for the hour.

	RTSP e, c, y
	$/MW per hour
	Real-Time Shadow Price per element per constraint per SCED interval(The Real-Time Shadow Price on the directional network element e, for constraint c, in the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval—The duration of the portion of the SCED interval y within the hour.

	INF f, e
	none
	Impact Normalization Factor per element per flowgate(The parameter that reflects the normalized impact on the directional network element e relative to the impact on the principal network element of flowgate f.

	DAFGR o, f
	MW
	Day-Ahead FGR per CRR Owner per flowgate(The CRR Owner o’s total number of FGRs determined by the principle element of flowgate f settled in the DAM for the hour. See Section 7.9.1.4 Payments for FGRs Settled in DAM.

	o
	none
	A CRR Owner.

	f
	none
	A flowgate.

	e
	none
	A directional network element.

	c
	none
	A constraint.

	e(f
	none
	The directional network element e belongs to the flowgate f.

	y
	none
	A SCED interval in the hour.


(2)
If ERCOT is unable to execute the DAM, the total of the payments to each CRR Owner for the Operating Hour of all its FGRs settled in Real-Time is calculated as follows: 

NDRTFGRAMTOTOT o
=
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The above variables are defined as follows:

	Variable
	Unit
	Definition

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

	NDRTFGRAMT o, f
	$
	No DAM Real-Time FGR Amount per CRR Owner per flowgate(The payment to CRR Owner o of the flowgate f settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.

	o
	none
	A CRR Owner.

	f
	none
	A flowgate.


7.9.2.5
Payments and Charges for PTP Obligations with Refund in Real-Time
(1)
In the event that ERCOT is unable to execute the DAM, ERCOT shall pay or charge the NOIE owner of a PTP Obligation with Refund, for the quantity up to the actual usage based on the difference in the Real-Time Settlement Point Prices between the sink Settlement Point and the source Settlement Point.  The payment or charge to each NOIE CRR Owner for a given Operating Hour of its PTP Options with Refund each pair of source and sink Settlement Points in Real-Time is calculated as follows:
NDRTOBLRAMT o, (j, k)
=
(-1) * NDRTOBLRTP o, (j, k)
Where:

The target payment:

NDRTOBLRTP o, (j, k)
=
RTOBLRPR (j, k) * Min (DAOBLR o, (j, k), OBLRACT o, (j, k))


RTOBLPR (j, k)
=
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(RTSPP k, i – RTSPP j, i) / 4

OBLRACT o, (j, k)
=
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(OBLROF o, r, (j, k) * RESACT r, (j, k), y) * TLMP y) / (
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TLMP y) * OBLRF o, (j, k)
If (OS r, y exists)



RESACT r, (j, k), y
=
OS r, y
Otherwise



If (EBP r, y exists)



RESACT r, (j, k), y
=
EBP r, y


Otherwise




RESACT r, (j, k), y
=
BP r, y
The above variables are defined as follows:

	Variable
	Unit
	Definition

	NDRTOBLRAMT o, (j, k)
	$
	No DAM Real-TIme Obligation with Refund Amount per CRR Owner per pair of source and sink(The payment to CRR Owner o for the PTP Obligation 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.

	NDRTOBLRTP o, (j, k)
	$
	No DAM Real-Time 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 Real-Time, when ERCOT is unable to execute the DAM, for the hour.

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

	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.

	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.

	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. See Section 7.9.1.5 Payments and Charges for PTP Obligations with Refund Settled in DAM.

	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.

	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.

	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.

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

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

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

	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.

	TLMP y
	second
	Duration of SCED interval per interval—The duration of the portion of the SCED interval y within the hour.

	o
	none
	A CRR Owner.

	y
	none
	A SCED interval in the hour. 

	r
	none
	A Resource. 

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.


(2)
If ERCOT is unable to execute the DAM, the net total payment or charge to each CRR Owner for the Operating Hour of all its PTP Obligations with Refund settled in Real-Time is calculated as follows: 

NDRTOBLRAMTOTOT o
= 
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 NDRTOBLRAMT o, (j, k)
The above variables are defined as follows:

	Variable
	Unit
	Definition

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

	NDRTOBLRAMT o, (j, k)
	$
	No DAM Real-TIme Obligation with Refund Amount per CRR Owner per pair of source and sink(The payment to CRR Owner o for the PTP Obligation 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.

	o
	none
	A CRR Owner.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.


9.5.3
Real-Time Market Settlement Charge Types
ERCOT shall provide, on each RTM Settlement Statement, the dollar amount for each RTM Settlement charge and payment.  The RTM Settlement “Charge Types” are:

(a)
Section 5.7.1, RUC Make-Whole Payment;

(b)
Section 5.7.2, RUC Clawback Charge;

(c)
Section 5.7.3, Payment When ERCOT Decommits a QSE -Committed Resource;

(d)
Section 5.7.4.1, RUC Capacity-Short Charge;

(e)
Section 5.7.4.2, RUC Make-Whole Uplift Charge;

(f)
Section 5.7.5, RUC Clawback Payment;

(g)
Section 5.7.6, RUC Decommitment Charge;

(h)
Section 6.6.3.1, Real-Time Energy Imbalance Payment or Charge at a Resource Node Payment for a Generation Resource,; 
(i)
Section 6.6.3.2, Real-Time Energy Imbalance Payment or Charge at a Load Zonefor Energy Bought in the DAM,; and
(j)
Section 6.6.3.3, Real-Time Energy Imbalance Payment or Charge at a Hub for Energy Bought through Energy Trades;

(ki)
Section 6.6.3.4, Real-Time Energy Payment for DC Tie Import;

(lj)
Section 6.6.3.5, Real-Time Payment for a Block Load Transfer Point;

(m)
Section 6.6.4.1, Real-Time Energy Charge for Adjusted Metered Loads;
(n)
Section 6.6.4.2, Real-Time Energy Charge for Energy Sold in the DAM;

(o)
Section 6.6.4.3, Real-Time Energy Charge for Energy Sale through Energy Trades;
(pk)
Section 6.6.43.46, Real-Time Energy Charge for DC Tie Export represented by the QSE under Oklaunion Exemption;
(q)
Section 6.6.4.5, Real-Time Energy Charge for a Block Load Transfer Point;
(l)
Section 6.6.4, Real-Time Congestion Payment or Charge for Self-Schedules;

(m)
Section 6.6.5.1.1, Base Point Deviation Charge for Over Generation, 6.6.5.1.2, Base Point Deviation Charge for Under Generation, and 6.6.5.2, IRR Generation Resource Base-Point Deviation Charge; 

(r)
Section 6.6.5, Generation Resource Base-Point Deviation Charge;
(s)
Section 6.6.5.1.1, Base Point Deviation Charge for Over Generation;

(t)
Section 6.6.5.1.2, Base Point Deviation Charge for Under Generation;
(u)
Section 6.6.5.2, IRR Generation Resource Base-Point Deviation Charge;

(vn)
Section 6.6.5.4, Base Point Deviation Payment;

(wo)
Section 6.6.6.1, RMR Standby Payment;

(xp)
Section 6.6.6.2, RMR Payment for Energy;

(yq)
Section 6.6.6.3, RMR Adjustment Charge;

(zr)
Section 6.6.6.4, RMR Charge for Unexcused Misconduct;

(aas)
Section 6.6.6.5, RMR Service Charge;

(bbt)
Item (2)(a) of Section 6.6.7.1, Voltage Support Service Payments;

(u)
Item (3)(a) of Section 6.6.7.1, Voltage Support Service Payments;

(ccv)
Section 6.6.7.2, Voltage Support Charge;

(ddw)
Section 6.6.8.1, Black Start Capacity Payment;

(eex)
Section 6.6.8.2, Black Start Capacity Charge;

(ffy)
Section 6.6.9.1, Payment for Emergency Power Increase directed by ERCOT;

(ggz)
Section 6.6.9.2, Charge for Emergency Power Increases;

(hhaa)
Section 6.6.10, Real-Time Revenue Neutrality Allocation;

(iibb)
Paragraph (1) of Section 6.7.1, Payments for Ancillary Service Capacity Sold in a Supplemental Ancillary Service Market;

(cc)
Paragraph (2) of Section 6.7.1, Payments for Ancillary Service Capacity Sold in a Supplemental Ancillary Service Market;

(dd)
Paragraph (3) of Section 6.7.1, Payments for Ancillary Service Capacity Sold in a Supplemental Ancillary Service Market;

(ee)
Paragraph (4) of Section 6.7.1, Payments for Ancillary Service Capacity Sold in a Supplemental Ancillary Service Market; 

(jjff)
Paragraph (1) of Section 6.7.2, Charges for Ancillary Service Capacity replaced due to Failure to Provide;

(gg)
Paragraph (2) of Section 6.7.2, Charges for Ancillary Service Capacity replaced due to Failure to Provide;

(hh)
Paragraph (3) of Section 6.7.2, Charges for Ancillary Service Capacity replaced due to Failure to Provide;

(ii)
Paragraph (4) of Section 6.7.2, Charges for Ancillary Service Capacity replaced due to Failure to Provide;

(jj)
Paragraph (1) of Section 6.7.3, Adjustments to Cost Allocations for Ancillary Services Procurement;
(kk)
Paragraph (2) of Section 6.7.3, Adjustments to Cost Allocations for Ancillary Services Procurement;
(ll)
Paragraph (3) of Section 6.7.3, Adjustments to Cost Allocations for Ancillary Services Procurement;
(mm)
Paragraph (4) of Section 6.7.3, Adjustments to Cost Allocations for Ancillary Services Procurement; 
(kknn)
Section 7.9.2.1, Payments and Charges for PTP Obligations Settled in Real-Time;

(lloo)
Section 7.9.2.2, Payments for PTP Options Settled in Real-Time;

(mmpp)
Section 7.9.2.3, Payments for NOIE PTP Options with Refund Settled in Real-Time;

(nnqq)
Section 7.9.3.3, Shortfall Charges to CRR Owners in Real-Time, Item 3;
(oorr)
Section 9.10.1, ERCOT System Administration Charge. 

In the event that ERCOT is unable to execute the DAM, ERCOT shall provide, on each RTM Settlement Statement, the dollar amount for the following RTM CRR Settlement charges and payments:

(ppss) Section 7.9.2.4, Payments for FGRs in Real-Time;

(qqtt)  Section 7.9.2.5, Payments and Charges for PTP Obligations with Refund in Real-Time.
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