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	Impact Area
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	Ex: 1.5 FTE each for 6 TDSPs @ $65/hour

	
	3
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	Impact Area
	Monetary Impact

	Market Benefit
	1
	Example: Reduced MP costs
	Example: 2 FTE reduction for 25 CRs @ $65/hour

	
	2
	Ex: Enhanced MP efficiency
	Ex: 2 hour savings per day for 50 generators @$65

	
	3
	Ex: Reduced congestion cost
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	Proposed Nodal Protocol Language Revision


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 * RESACT r *
OBLRF o , r, (j, k) )
If (A valid OS r, y exists for all SCED intervals within the hour)
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[image: image4.wmf]y

S

(  OS r, y * TLMP y) / (
[image: image5.wmf]y

S

TLMP y)

Otherwise

RESACT r   



= 
TGFTH r   
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
	MW
	Resource Actual per Resource per Hour—The time-weighted average of the Output Schedule of Resource r (if a valid OS exists) or the telemetered output of Resource r, for the hour.

	OBLROF o, r
	none
	Obligation with Refund Ownership Factor per CRR Owner per resource—The factor showing the percentage usage of Resource r for CRR Owner o’s PTP Obligations with Refund.  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 submitted to ERCOT for Resource r for the SCED interval y.

	TGFTH r
	MWh
	Telemetered  Generation for the Hour per Resource per Hour—The telemetered generation of Generation Resource r, for the hour.

	
	
	

	
	
	

	OBLRF o ,r, (j, k)
	none
	Obligation with Refund Factor per CRR Owner per Resource associated with pair of source and sink—The ratio of CRR Owner o’s Resource r’s capacity allocated to the PTP Obligations with Refund with the source j and sink k to the same CRR Owner’s total capacity for the Resource r 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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* OPTRF o, r, (j, k))
If (A valid OS r, y exists for all SCED intervals within the hour)



RESACT r
=
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TLMP y)
Otherwise






RESACT r   = 
TGFTH r   
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
	MW
	Resource Actual per Resource per Hour—The time-weighted average of the Output Schedule of Resource r (if a valid OS exists) or the telemetered output of Resource r, for the hour.

	OPTROF o, r
	none
	Option with Refund Ownership Factor per CRR Owner per resource—The factor showing the percentage usage of Resource r for CRR Owner o’s PTP Options with Refund.  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 submitted to ERCOT for Resource r for the SCED interval y.

	
	
	

	
	
	

	TGFTH r
	MWh
	Telemetered Generation for the Hour per Resource per Hour—The telemetered generation of Generation Resource r, for the hour.

	OPTRF o ,r, (j, k)
	none
	Option with Refund Factor per CRR Owner per Resource associated with pair of source and sink—The ratio of CRR Owner o’s Resource r’s capacity allocated to the PTP Options with Refund with the source j and sink k to the same CRR Owner’s total capacity for the Resource r 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.


7.9.2.3
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 * RESACT r
 * OPTRF o, r, (j, k))
If (A valid OS r, y exists for all SCED intervals within the hour)



RESACT r
=

[image: image23.wmf]y

S

(OS r, y* TLMP y) / (
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TLMPy)
Otherwise




RESACT r
=
TGFTH r




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
	MW
	Resource Actual per Resource per Hour—The time-weighted average of the Output Schedule of Resource r (if a valid OS exists) or the telemetered output of Resource r, for the hour.

	OPTROF o, r
	none
	Option with Refund Ownership Factor per CRR Owner per Resource—The factor showing the percentage usage of Resource r for CRR Owner o’s PTP Options with Refund.  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 submitted to ERCOT for Resource r for the SCED interval y.

	
	
	

	
	
	

	TGFTH r
	MWh
	Telemetered Generation for the Hour per Resource per Hour—The telemetered generation of Generation Resource r, for the hour.

	OPTRF o ,r, (j, k)
	none
	Option with Refund Factor per CRR Owner per Resource  associated with pair of source and sink—The ratio of CRR Owner o’s Resource r’s capacity allocated to the PTP Options with Refund with the source j and sink k to the same CRR Owner’s total capacity for the Resource r 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.


7.9.2.5
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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i

(RTSPP k, i – RTSPP j, i) / 4

OBLRACT o, (j, k)
=
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(OBLROF o, r * RESACT r 
 * OBLRF o, r, (j, k))
If (A valid OS r, y exists for all SCED intervals within the hour)



RESACT r
=
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(OS r, y* TLMP y) / (
[image: image35.wmf]y

S

TLMP y)
Otherwise




RESACT r
=
TGFTH r




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 
	MW
	Resource Actual per Resource per Hour—The time-weighted average of the Output Schedule of Resource r (if a valid OS exists) or the telemetered output of Resource r, for the hour.

	OBLROF o, r
	none
	Obligation with Refund Ownership Factor per CRR Owner per resource—The factor showing the percentage usage of Resource r for CRR Owner o’s PTP Obligations with Refund.  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 submitted to ERCOT for Resource r for the SCED interval y.

	
	
	

	
	
	

	TGFTH r
	MWh
	Telemetered Generation for the Hour per Resource per Hour—The telemetered generation of Generation Resource r, for the hour.

	OBLRF o ,r, (j, k)
	none
	Obligation with Refund Factor per CRR Owner per Resource—The ratio of CRR Owner o’s Resource r’s capacity allocated to the PTP Obligations with Refund with the source j and sink k to the same CRR Owner’s total capacity for the Resource r 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
= 
[image: image36.wmf]j

S


[image: image37.wmf]k

S

 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.
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