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	Proposed Nodal Protocol Language Revision


7.9.1.1
Payments and Charges for PTP Obligations Settled in DAM

(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)
For PTP Obligations that have 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.  

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

If the PTP Obligation has a non-positive value or both source and sink at a Load Zone or Hub, i.e., (DAOBLPR (j, k) ( 0) OR (j is a Load Zone or Hub AND k is also a Load Zone or Hub), then

DAOBLAMT o, (j, k)
=
(-1) * DAOBLTP o, (j, k)
If the PTP Obligation has a positive value and either source or sink is a Resource Node, then

DAOBLAMT o, (j, k)
=
(-1) * Max ((DAOBLTPo, (j, k) – DAOBLDAo, (j, k)), Min (DAOBLTP o, (j, k), DAOBLHV o, (j, k)))

Where:

The target payment:

DAOBLTP o, (j, k)
=
DAOBLPR (j, k) * DAOBL o, (j, k)
The price based on the difference of the Settlement Point Prices:

DAOBLPR (j, k)
=
DASPP k - DASPP j
The derated amount:

DAOBLDA o, (j, k)
=
OBLDRPR (j, k) * DAOBL o, (j, k)

The price used to calculate the derated amount:

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

DAOBLHV o, (j, k)
=
DAOBLHVPR (j, k) * DAOBL o, (j, k)

The price of the hedge value:

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

DAOBLHVPR (j, k)
=
Max (0, MAXRESPR k – DASPP j)

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

DAOBLHVPR (j, k)
=
Max (0, DASPP k – MINRESPR j)

If the source, j, is a Resource Node and the sink, k, is also a Resource Node,

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

The above variables are defined as follows:

	Variable
	Unit
	Definition

	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.

	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.

	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.

	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.

	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.

	DASPP j
	$/MWh
	Day-Ahead Settlement Point Price at source—The DAM Settlement Point Price at the source Settlement Point j, for the hour.

	DASPP k
	$/MWh
	Day-Ahead Settlement Point Price at sink—The DAM Settlement Point Price at the sink Settlement Point k, for the hour.

	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.

	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.

	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.

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

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

	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.

	o
	none
	A CRR Owner.

	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.


(4)
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: 

DAOBLAMTOTOT o
=
DAOBLCROTOT o + DAOBLCHOTOT o
Where:

DAOBLCROTOT o
=
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Min (0, DAOBLAMT o, (j, k))

DAOBLCHOTOT o
=
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Max (0, DAOBLAMT o, (j, k))

The above variables are defined as follows:

	Variable
	Unit
	Definition

	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.

	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.

	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.

	DAOBLAMT o, (j, k)
	$
	Day-Ahead 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 the DAM, for the hour.

	o
	none
	A CRR Owner.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.


7.9.1.2
Payments for PTP Options Settled in DAM

(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.  

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

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

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

DAOPTAMT o, (j, k)
=
(-1) * Max ((DAOPTTP o, (j, k) – DAOPTDA o, (j, k)), Min (DAOPTTP o, (j, k), DAOPTHV o, (j, k)))

Where:

The target payment:

DAOPTTP o, (j, k)
=
DAOPTPR (j, k) * DAOPT o, (j, k)
The price based on the difference of the Settlement Point Prices:

DAOPTPR o, (j, k)
=
Max (0, DASPP k – DASPP j)

The derated amount:

DAOPTDA o, (j, k)
=
OPTDRPR (j, k) * DAOPT o, (j, k)

The price used to calculate the derated amount:

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

DAOPTHV o, (j, k)
=
DAOPTHVPR (j, k) * DAOPT o, (j, k)

The price of the hedge value:

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

DAOPTHVPR (j, k)
=
Max (0, MAXRESPR k – DASPP j)

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

DAOPTHVPR (j, k)
=
Max (0, DASPP k – MINRESPR j)

If the source, j, is a Resource Node and the sink, k, is also a Resource Node,

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

The above variables are defined as follows:

	Variable
	Unit
	Definition

	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.

	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.

	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.

	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.

	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.

	DASPP j
	$/MWh
	Day-Ahead Settlement Point Price at source (The DAM SPP at the source Settlement Point j, for the hour.

	DASPP k
	$/MWh
	Day-Ahead Settlement Point Price at sink (The DAM SPP at the sink Settlement Point k, 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.

	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.

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

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

	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.

	o
	none
	A CRR Owner.

	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.


(4)
The total payment to each CRR Owner for the Operating Hour of all its PTP Options settled in the DAM is calculated as follows: 

DAOPTAMTOTOT o
=
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DAOPTAMT o, (j, k)
The above variables are defined as follows:

	Variable
	Unit
	Definition

	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.

	DAOPTAMT o, (j, k)
	$
	Day-Ahead 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 the DAM, for the hour.

	o
	none
	A CRR Owner.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.


(5)
For informational purposes, the following calculation of PTP Option value shall be posted on the MIS Public Area:

DAOPTPRINFO (j, k)
=
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(DASP c * Max (0, (DAWASF j, c – DAWASF k, c)))

The above variables are defined as follows:

	Variable
	Unit
	Definition

	DAOPTPRINFO (j, k)
	$/MW per hour
	Day-Ahead Option Informational Price per pair of source and sink—The Informational DAM price of the PTP Options with the source Settlement Point j and the sink Settlement Point k, for the hour.

	DAWASF j, c
	
	Day-Ahead Weighted Average Shift Factor at source per constraint—The Day-Ahead Shift Factor for the source Settlement Point and for 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 for the constrained directional network element for constraint c, in the hour.

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

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


7.9.1.3
Minimum and Maximum Resource Prices

(1)
The following prices specified in paragraphs (2) and (3) below are used in CRR hedge value calculation for CRRs settled in the DAM and PTP Options settled in Real-Time.

(2)
Minimum Resource Prices of source Settlement Points are:
MINRESPR j
 =
 Min ( MINRESRPR j, r ) r
Where: 

Minimum Resource Prices for Resources located at source Settlement Points (MINRESRPR j, r) are:
 (a)
Nuclear = -$20.00/MWh;

(b)
Hydro = -$20.00/MWh;

(c)
Coal and Lignite = $0.00/MWh;

(d)
Combined Cycle greater than 90 MW = FIP * 5 MMBtu/MWh;

(e)
Combined Cycle less than or equal to 90 MW = FIP * 6 MMBtu/MWh;

(f)
Gas -Steam Supercritical Boiler = FIP * 6.5 MMBtu/MWh;

(g)
Gas Steam Reheat Boiler = FIP * 7.5 MMBtu/MWh;

(h)
Gas Steam Non-reheat or boiler without air-preheater = FIP * 10.5 MMBtu/MWh;

(i)
Simple Cycle greater than 90 MW = FIP * 10 MMBtu/MWh;

(j)
Simple Cycle less than or equal to 90 MW = FIP * 11 MMBtu/MWh;

(k)
Diesel = FIP * 12 MMBtu/MWh;

(l)
Wind = -$35/MWh;

(m)
RMR Resource = RMR contract price Energy Offer Curve at LSL; and

(n)
Other Renewable = -$10.
The above variables are defined as follows:

	Variable
	Unit
	Definition

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

	MINRESRPR j
	$/MWh
	Minimum Resource Price for Resource—The Minimum Resource Price for the Resources located at the source Settlement Point j.

	r
	none
	A Generation Resource located at the source Settlement Point j.

	j
	none
	A source Settlement Point.


(3)
Maximum Resource Prices of sink Settlement Points are:

MAXRESPR k
 =
 Max ( MAXRESRPR k, r ) r
Where:


Maximum Resource Prices for Resources located at sink Settlement Points (MAXRESRPR k, r ) are:
(a)
Nuclear = $15.00/MWh;

(b)
Hydro = $10.00/MWh;

(c)
Coal and Lignite = $18.00/MWh;

(d)
Combined Cycle greater than 90 MW = FIP * 9 MMBtu/MWh;

(e)
Combined Cycle less than or equal to 90 MW = FIP * 10 MMBtu/MWh;

(f)
Gas -Steam Supercritical Boiler = FIP * 10.5 MMBtu/MWh;

(g)
Gas Steam Reheat Boiler = FIP * 11.5 MMBtu/MWh;

(h)
Gas Steam Non-reheat or boiler without air-preheater = FIP * 14.5 MMBtu/MWh;

(i)
Simple Cycle greater than 90 MW = FIP * 14 MMBtu/MWh;

(j)
Simple Cycle less than or equal to 90 MW = FIP * 15 MMBtu/MWh;

(k)
Diesel = FIP * 16 MMBtu/MWh;

(l)
Wind = $0/MWh;

(m)
RMR Resource = RMR contract price Energy Offer Curve at HSL; and

(n)
Other Renewable = $0.
The above variables are defined as follows:

	Variable
	Unit
	Definition

	MAXRESPR k
	$/MWh
	Maximum Resource Price for source—The highest Maximum Resource Price for the Resources located at the sink Settlement Point k.

	MAXRESRPR k
	$/MWh
	Maximum Resource Price for Resource—The Maximum Resource Price for the Resources located at the sink Settlement Point k.

	r
	none
	A Generation Resource located at the sink Settlement Point k.

	k
	none
	A sink Settlement Point.


7.9.1.4
Payments for FGRs Settled in DAM

(1)
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).  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:

DAFGRAMT o, f
=
(-1) * DAFGRTP o, f
Where: 

DAFGRTP o, f
=
DAFGRPR f * DAFGR o, f
DAFGRPR f
=
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The above variables are defined as follows:

	Variable
	Unit
	Definition

	DAFGRAMT o, f
	$
	Day-Ahead FGR Amount per CRR Owner per flowgate(The payment to CRR Owner o of the flowgate f settled in DAM, for the hour.

	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.

	DAFGRPR f
	$/MW per hour
	Day-Ahead FGR Price per flowgate(The DAM price of the flowgate f for the hour.

	DASP e, c
	$/MW per hour
	Day-Ahead Shadow Price per element per constraint(The DAM Shadow Price on the directional network element e, for constraint c, for 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.

	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.


(2)
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 calculated in paragraph (3); the payment for any other FGR, when it is non-competitive, will be specified upon introduction of the FGR.

(3)
The payment to each CRR Owner for its MCFRI for a given hour, when MCFRI is not designated as a Competitive Constraint, is calculated as follows:

DAFGRAMT o, MCFRI
=
(-1) * Max ((DAFGRTP o, MCFRI –         DAFGRDA o, MCFRI), Min (DAFGRTP o, MCFRI, DAFGRHV o, MCFRI))

Where:

The target payment:

DAFGRTP o, MCFRI
=
DAFGRPR MCFRI * DAFGR o, MCFRI
DAFGRPR MCFRI
=
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The derated amount:

DAFGRDA o, MCFRI
=
FGRDRPR MCFRI * DAFGR o, MCFRI

FGRDRPR MCFRI
=
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(DASP e, c * DRF e, c))
The hedge value:

DAFGRHV o ,MCFRI
=
DAFGRHVPR MCFRI * DAFGR o, MCFRI

DAFGRHVPR MCFRI
=
Max (0, (DAWALBEP – MINRESPR j, MCFRI - 
[image: image16.wmf]MCFRI

e

Ï

S



 EMBED Equation.3 [image: image17.wmf]c

S

 (DASP e, c * (DASFMCWGRS e, c - DAWASFLB e, c))) / (DASFMCWGRS e=MCFRI principle element, c(Base Case - DAWASFLB e=MCFRI principle element, c(Base Case))

The above variables are defined as follows:

	Variable
	Unit
	Definition

	DAFGRAMT o, f
	$
	Day-Ahead FGR Amount per CRR Owner per flowgate(The payment to CRR Owner o of the FGRs associated with flowgate f settled in DAM, for the hour.

	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.

	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.

	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.

	DAFGRPR f
	$/MW per hour
	Day-Ahead FGR Price per flowgate(The DAM price of the flowgate f for the hour.

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

	DASP e, c
	$/MW per hour
	Day-Ahead Shadow Price per element per constraint(The DAM Shadow Price on the directional network element e, for constraint c, for the hour.

	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 the flowgate f settled in the DAM for the hour.

	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.

	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.

	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.

	DAFGRHVPR f
	$/MWh
	Day-Ahead FGR Hedge Value Price per flowgate—The Day-Ahead hedge price of the flowgate f, for the hour.

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

	DAWALBEP
	$/MWh
	Day-Ahead Weighted Average Load Bus Energy Price—The weighted average DAM energy price of all load buses for the hour.

	o
	none
	A CRR Owner.

	f
	none
	A flowgate; in this application f = MCFRI.

	e
	none
	A directional network element, including principal element.

	c
	none
	A constraint.

	j
	none
	A source Settlement Point.

	e(MCFRI
	none
	The directional network element e belongs to MCFRI.

	e(MCFRI
	none
	The directional network element e doesn’t belong to MCFRI.

	c(Base Case
	none
	The constraint c is under the Base Case.


(4)
The total of the payments to each CRR Owner for the Operating Hour of all its FGRs settled in the DAM is calculated as follows: 

DAFGRAMTOTOT o
=
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DAFGRAMT o, f
The above variables are defined as follows:

	Variable
	Unit
	Definition

	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.

	DAFGRAMT o, f
	$
	Day-Ahead FGR Amount per CRR Owner per flowgate—The payment to CRR Owner o of the FGRs associated with flowgate f settled in DAM, for the hour.

	o
	none
	A CRR Owner.

	f
	none
	A flowgate.


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

(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, as described in the item (e) (i) of Section 7.4.2, PCRR Allocation Terms and Conditions.  

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

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

If the PTP Obligation with Refund has a non-positive value, i.e., (DAOBLPR (j, k) ( 0), then

DAOBLRAMT o, (j, k)
=
(-1) * DAOBLRTP o, (j, k)
If the PTP Obligation with Refund has a positive value, i.e., (DAOBLPR (j, k) > 0), then

DAOBLRAMT o, (j, k)
=
(-1) * Max (DAOBLRTP o, (j, k) - DAOBLRDA, Min (DAOBLRTP, DAOBLRHV))

Where:

The target payment:

DAOBLRTP o, (j, k)
=
DAOBLPR (j, k) * Min (DAOBLR o, (j, k), OBLRACT o, (j, k))

DAOBLPR (j, k)
=
DASPP k - DASPP j
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 derated amount:

DAOBLRDA o, (j, k)
=
OBLDRPR (j, k) * Min (DAOBLR o, (j, k),  OBLRACT o, (j, k))
OBLDRPR (j, k)
=
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(Max (0, DAWASF j, c – DAWASF k, c) *     DASP c * DRF c)
The hedge value:

DAOBLRHV o, (j, k)
=
DAOBLHVPR (j, k) * Min (DAOBLR o, (j, k), OBLRACT o, (j, k))
If the source, j, is a Load Zone or Hub and the sink, k, is a Resource Node,

DAOBLHVPR (j, k)
=
Max (0, MAXRESPR k – DASPP j)

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

DAOBLHVPR (j, k)
=
Max (0, DASPP k – MINRESPR j)

The above variables are defined as follows:

	Variable
	Unit
	Definition

	DAOBLRAMT o, (j, k)
	$
	Day-Ahead 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 the DAM, for the hour.

	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.

	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.

	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.

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

	DASPP j
	$/MWh
	Day-Ahead Settlement Point Price at source(The DAM Settlement Point Price at the source Settlement Point j for the hour.

	DASPP k
	$/MWh
	Day-Ahead Settlement Point Price at sink(The DAM Settlement Point Price at the sink Settlement Point k for the hour.

	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.

	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.

	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.

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

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

	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.

	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.

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


(4)
The net total payment or charge to each CRR Owner for the Operating Hour of all its PTP Obligations with Refund settled in the DAM is calculated as follows: 

DAOBLRAMTOTOT o
=
DAOBLRCROTOT o + DAOBLRCHOTOT o
Where:

DAOBLRCROTOT o
=
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Min (0, DAOBLRAMT o, (j, k))

DAOBLRCHOTOT o
=
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Max (0, DAOBLRAMT o, (j, k))

The above variables are defined as follows:

	Variable
	Unit
	Definition

	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.

	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.

	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.

	DAOBLRAMT o, (j, k)
	$
	Day-Ahead Obligation with Refund Amount per CRR Owner per pair of source and sink—The payment or charge to CRR Owner o for the PTP Obligations with Refund with the source j and the sink k settled in the DAM, for the hour.

	o
	none
	A CRR Owner.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.


7.9.1.6
Payments for PTP Options with Refund Settled in DAM

(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 (e) (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:

DAOPTRAMT o, (j, k)
=
(-1) * Max ((DAOPTRTP o, (j, k) –       DAOPTRDA o, (j, k)), Min (DAOPTRTP o, (j, k), DAOPTRHV o, (j, k)))

Where:

The target payment:

DAOPTRTP o, (j, k)
=
DAOPTPR (j, k) * Min (DAOPTR o, (j, k), OPTRACT o, (j, k)  * DAOPTR o, (j, k) /        (DAOPTR o, (j, k) + RTOPTR o, (j, k)))

DAOPTPR (j, k)
=
Max (0, DASPP k – DASPP j)

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:

DAOPTRDA o, (j, k)
=
OPTDRPR (j, k) * Min (DAOPTR o, (j, k),    OPTRACT o, (j, k)  * DAOPTR o, (j, k) /        (DAOPTR o, (j, k) + RTOPTR 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:

DAOPTRHV o, (j, k)
=
DAOPTHVPR (j, k) * Min (DAOPTR o, (j, k), OPTRACT o, (j, k) * DAOPTR o, (j, k) /         (DAOPTR o, (j, k) + RTOPTR o, (j, k)))
DAOPTHVPR (j, k)
=
Max (0, DASPP k – MINRESPR j)

The above variables are defined as follows:

	Variable
	Unit
	Definition

	DAOPTRAMT o, (j, k)
	$
	Day-Ahead Option with Refund Amount per CRR Owner per pair of source and sink(The 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.

	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.

	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.

	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.

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

	DASPP j
	$/MWh
	Day-Ahead Settlement Point Price at source(The DAM Settlement Point Price at the source Settlement Point j, for the hour.

	DASPP k
	$/MWh
	Day-Ahead Settlement Pont Price at sink(The DAM Settlement Point Price at the sink Settlement Point k, 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 with the source j and the sink k, settled in DAM, for the hour.

	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.

	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.

	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.

	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.

	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 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.

	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.

	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.

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

	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.

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


(4)
The total payment to each NOIE CRR Owner for the Operating Hour of all its PTP Options with Refund settled in the DAM is calculated as follows: 

DAOPTRAMTOTOT o
=
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DAOPTRAMT o, (j, k)
The above variables are defined as follows:

	Variable
	Unit
	Definition

	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.

	DAOPTRAMT o, (j, k)
	$
	Day-Ahead 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 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 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.  

(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. 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:

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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Max (0, MAXRESPR k – RTSPP j, i) / 4

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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Max (0, RTSPP k, i – MINRESPR j) / 4

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 Resources located at the source Settlement Point j.

	MAXRESPR k
	$/MWh
	Max Resource Price for sink—The highest Maximum Resource Price for 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 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.  

(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. 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:

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

RTOPTPR (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.

	RTOPTPR (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 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 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.

	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 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.


7.9.3.3
Shortfall Charges to CRR Owners

(1)
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.  

(2)
The charge to each CRR Owner for its CRRs settled in the DAM for a given Operating Hour is calculated as follows: 
DACRRSAMT o
=
DACRRSAMTTOT * CRRCRRSDA o
Where:
DACRRSAMTTOT
=
(-1) * Min (0, DACONGRENT + DACRRCRTOT + DACRRCHTOT)

CRRCRRSDA o
=
(DAOBLCROTOT o + DAOBLRCROTOT o + DAOPTAMTOTOT o + DAOPTRAMTOTOT o + DAFGRAMTOTOT o) / (DACRRCRTOT + RTOPTAMTTOT + RTOPTRAMTTOT)


RTOPTAMTTOT
=
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RTOPTAMTOTOT o

RTOPTRAMTTOT
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RTOPTRAMTOTOT o
The above variables are defined as follows:

	Variable
	Unit
	Definition

	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.

	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.

	DACONGRENT
	$
	Day-Ahead Congestion Rent—The Congestion Rent collected in the DAM for the hour.  See 7.9.3.1.

	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.

	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.

	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.

	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.

	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.

	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.

	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

	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.

	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.

	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.

	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.

	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.

	o
	none
	A CRR Owner.


(3)
The charge to each CRR Owner for its CRRs settled in Real-Time for a given Operating Hour is calculated as follows: 
RTCRRSAMT o
=
DACRRSAMTTOT * CRRCRRSRT o
Where:

CRRCRRSRT o
=
(RTOPTAMTOTOT o + RTOPTRAMTOTOT o) / (DACRRCRTOT + RTOPTAMTTOT + RTOPTRAMTTOT)


RTOPTAMTTOT
=
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RTOPTRAMTTOT
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RTOPTRAMTOTOT o
The above variables are defined as follows:

	Variable
	Unit
	Definition

	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 deration, for the hour.

	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.

	
	
	

	
	
	

	
	
	

	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.

	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.

	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.

	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.

	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.

	o
	none
	A CRR Owner.
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