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	Comments


OPTION ONE:

LCRA greatly appreciates the stakeholders working with us to find a solution to our concern. Our generation impact of $1.9 million that occurred in 2016 was an unusual and unique condition. These comments attempt to addresses our unique issue. We worked with ERCOT and others on numerous solutions and tried to find a balance of low impact and low implementation cost. Due to this fact, LCRA is proposing two solutions to fix the derate of revenues for CRRs settled in the DAM.  This is considered “Option 1”.

LCRA appreciates the numerous discussions regarding the CRR settlement process.  LCRA is committed to finding a long-term and better solution. However, due to timing concerns of the next CRR auction, LCRA asks for this minor fix as a first step. Although there continues to be suggestions on ways to refine the CRR process, we would like to simplify the changes needed at this time.  

The issue that requires immediate attention is the cost a market participant could bear by settling CRRs in the Day-Ahead market and purchasing PTPs on the same CRR path in DAM.  While this could be resolved with the elimination of the entire CRR deration process, as originally proposed in NPRR821, it can also be solved with a change to the settlement formula that assess the charge to purchase PTPs in DAM for Real-Time settlement.  In a deration event, the settlement price should be discounted for the corresponding PTP purchase so that there is zero sum for the CRR/PTP pair.

LCRA respectfully submits the following suggested protocol changes.  These will not change the CRR derations in DAM and will only impact what is charged to a Market Participant for CRR purchases in the DAM with a corresponding CRR path that was settled in the DAM.

	Revised Cover Page Language


	NPRR Number
	821
	NPRR Title
	Matching PTP Settlement Price to CRR Settlement Price in DAM

	Nodal Protocol Sections Requiring Revision 
	4.5.1, DAM Clearing Process

4.6.3, Settlement for PTP Obligations Bought in DAM

7.9.1.1, Payments and Charges for PTP Obligations Settled in DAM

7.9.1.2, Payments for PTP Options Settled in DAM

7.9.1.3, Minimum and Maximum Resource Prices (delete)

7.9.1.5, Payments and Charges for TPT Obligations with Refund Settled in DAM

7.9.1.6, Payments for PTP Options with Refund Settled in DAM

	Revision Description
	This Nodal Protocol Revision Request (NPRR) matches the settlement price for PTP purchases in DAM to the CRR settlement price on the corresponding path.

	Business Case
	CRRs that are positively valued and source or sink at a Resource Node are subject to the CRR deration process.  The process leaves real time resources with a second charge to take CRRs to real time for hedging purpose.  This NPRR addresses this issue by matching PTP settlement price to CRR settlement price on the same path in DAM.


	Proposed Protocol Language Revision


4.5.1

DAM Clearing Process

(1)
At 1000 in the Day-Ahead, ERCOT shall start the Day-Ahead Market (DAM) clearing process.  If the processing of DAM bids and offers after 0900 is significantly delayed or impacted by a failure of ERCOT software or systems that directly impacts the DAM, ERCOT shall post a Notice as soon as practicable on the Market Information System (MIS) Public Area, in accordance with paragraph (1) of Section 4.1.2, Day-Ahead Process and Timing Deviations, extending the start time of the execution of the DAM clearing process by an amount of time at least as long as the duration of the processing delay plus ten minutes.  In no event shall the extension exceed more than one hour from when the processing delay is resolved.


(2)
ERCOT shall complete a Day-Ahead Simultaneous Feasibility Test (SFT).  This test uses the Day-Ahead Updated Network Model topology and evaluates all Congestion Revenue Rights (CRRs) for feasibility to determine hourly oversold quantities.
(3)
The purpose of the DAM is to economically and simultaneously clear offers and bids described in Section 4.4, Inputs into DAM and Other Trades.

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

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

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

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

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


These constraints may represent:

(A)
Thermal constraints – protect Transmission Facilities against thermal overload.

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

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

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

(A)
Resource output constraints – the Low Sustained Limit (LSL) and High Sustained Limit (HSL) of each Resource; and 

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

(iii)
Other constraints – 

(A)
Linked offers – the DAM may not select any one part of that Resource capacity to provide more than one Ancillary Service or to provide both energy and an Ancillary Service in the same Operating Hour.  The DAM may, however, select part of that Resource capacity to provide one Ancillary Service and another part of that capacity to provide a different Ancillary Service or energy in the same Operating Hour, provided that a Generation Resource may not offer, and the DAM may not select, linked Energy and Off-Line Non-Spinning Reserve (Non-Spin) Ancillary Service Offers in the same Operating Hour.

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

(C)
Block Ancillary Service Offers for a Load Resource – blocks will not be cleared unless the entire quantity block can be awarded.  Because block Ancillary Service Offers cannot set the Market Clearing Price for Capacity (MCPC), a block Ancillary Service Offer may clear below the Ancillary Service Offer price for that block.

(D)
Block DAM Energy Bids, DAM Energy-Only Offers, and PTP Obligation bids – blocks will not be cleared unless the entire time and/or quantity block can be awarded.  Because quantity block bids and offers cannot set the Settlement Point Price, a quantity block bid or offer may clear in a manner inconsistent with the bid or offer price for that block.

(E)
Combined Cycle Generation Resources – The DAM may commit a Combined Cycle Generation Resource in a time period that includes the last hour of the Operating Day only if that Combined Cycle Generation Resource can transition to a shutdown condition in the DAM Operating Day.

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

(5)
ERCOT shall determine the appropriate Load distribution factors to allocate offers, bids, and source and sink of CRRs at a Load Zone across the Electrical Buses that are modeled with Load in that Load Zone.  The Load distribution factors are based on historical State Estimator hourly distribution using a proxy day methodology representing anticipated weather conditions.  If ERCOT decides, in its sole discretion, to change the Load distribution factors for reasons such as anticipated weather events or holidays, ERCOT shall select a State Estimator hourly distribution from a proxy day reasonably reflecting the anticipated Load in the Operating Day.  ERCOT may also modify the Load distribution factors to account for predicted differences in network topology between the proxy day and Operating Day.  ERCOT shall develop a methodology, subject to Technical Advisory Committee (TAC) approval, to describe the modification of the proxy day bus-load distribution for this purpose.
	[NPRR831:  Replace paragraph (5) above with the following upon system implementation:]

(5)
ERCOT shall determine the appropriate Load distribution factors to allocate offers, bids, and source and sink of CRRs at a Load Zone across the Electrical Buses that are modeled with Load in that Load Zone.  The non-Private Use Network Load distribution factors are based on historical State Estimator hourly distribution using a proxy day methodology representing anticipated weather conditions.  The Private Use Network Load distribution factors are based on an estimated Load value considering historical net consumption at all Private Use Networks.  If ERCOT decides, in its sole discretion, to change the Load distribution factors for reasons such as anticipated weather events or holidays, ERCOT shall select a State Estimator hourly distribution from a proxy day reasonably reflecting the anticipated Load in the Operating Day.  ERCOT may also modify the Load distribution factors to account for predicted differences in network topology between the proxy day and Operating Day.  ERCOT shall develop a methodology, subject to Technical Advisory Committee (TAC) approval, to describe the modification of the proxy day bus-load distribution for this purpose. 


(6)
ERCOT shall allocate offers, bids, and source and sink of CRRs at a Hub using the distribution factors specified in the definition of that Hub in Section 3.5.2, Hub Definitions. 

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

(8)
The DAM Settlement is based on hourly MW awards and on Day-Ahead hourly Settlement Point Prices.  All PTP Options settled in the DAM are settled based on the Day-Ahead Settlement Point Prices (DASPPs).  ERCOT shall assign a Locational Marginal Price (LMP) to de-energized Electrical Buses for use in the calculation of the DASPPs by using heuristic rules applied in the following order:

(a)
Use an appropriate LMP predetermined by ERCOT as applicable to a specific Electrical Bus; or if not so specified

(b)
Use the following rules in order:

(i)
Use average LMP for Electrical Buses within the same station having the same voltage level as the de-energized Electrical Bus, if any exist.

(ii)
Use average LMP for all Electrical Buses within the same station, if any exist.

(iii)
Use System Lambda.

(9)
The Day-Ahead MCPC for each hour for each Ancillary Service is the Shadow Price for that Ancillary Service for the hour as determined by the DAM algorithm.  

(10)
If the Day-Ahead MCPC cannot be calculated by ERCOT, the Day-Ahead MCPC for the particular Ancillary Service is equal to the Day-Ahead MCPC for that Ancillary Service in the same Settlement Interval of the preceding Operating Day.

(11)
If the DASPPs cannot be calculated by ERCOT, all CRRs shall be settled based on Real-Time prices.  Settlements for all CRRs shall be reflected on the Real-Time Settlement Statement.

(12)
Constraints can exist between the generator’s Resource Connectivity Node and the Resource Node, in which case the awarded quantity of energy may be inconsistent with the clearing price when the constraint between the Resource Connectivity Node and the Resource Node is binding.

(13)
PTP Obligation bids shall not be settled where the DAM clearing price for the PTP Obligation is greater than the PTP Obligation bid price plus $0.25/MW per hour.

4.6.3
Settlement for PTP Obligations Bought in DAM


(1)
ERCOT shall pay or charge a QSE for a cleared PTP Obligation bid the difference in the DAM Settlement Point Prices between the sink Settlement Point and the source Settlement Point.  QSEs may register a relationship establishing a link to be used for this settlement.  Only one QSE may be linked to one CRR account and only one CRR account may be linked to one QSE for the purposes of this Section.  The charge or payment to each QSE for a given Operating Hour of its cleared PTP Obligation bids with each pair of source and sink Settlement Points is calculated as follows:
For a QSE that is not linked to a CRR Account Holder:
DARTOBLAMT q, (j, k)
=
DAOBLPR (j, k) * RTOBL q, (j, k)
For a QSE that is linked to a CRR Account Holder:

If DAOBL o, (j, k) > = RTOBL q, (j, k)
 DARTOBLAMT q, (j, k) = - DAOBLAMT o, (j, k) * RTOBL q, (j, k)/ DAOBL o, (j, k)

If DAOBL o, (j, k) < RTOBL q, (j, k)
 DARTOBLAMT q, (j, k) = DAOBLPR (j, k) * (RTOBL q, (j, k) - DAOBL o, (j, k)) -  DAOBLAMT o, (j, k) 
Where:

DAOBLPR (j, k)
=
DASPP k – DASPP 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.

	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.

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

	DAOBLPR (j, k)
	$/MWh 
	Day-Ahead Obligation Price per pair of source and sink(The DAM clearing price of a PTP Obligation bid 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.

	RTOBL q, (j, k)
	MW
	Real-Time Obligation per QSE per pair of source and sink(The total MW of QSE q’s PTP Obligation bids cleared in the DAM and settled in Real-Time for the source j and the sink k, for the hour.

	q
	none
	A QSE.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.


(2)
The net total charge or payment to the QSE for the hour of all its cleared PTP Obligation bids is calculated as follows:

DARTOBLAMTQSETOT q

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

	Variable
	Unit
	Definition

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

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

	q
	none
	A QSE.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.


(3)
ERCOT shall charge a QSE for a cleared PTP Obligation bid with Links to an Option the positive difference in the DASPP between the sink Settlement Point and the source Settlement Point.  QSEs may register a relationship establishing a link to be used for this settlement. Only one QSE may be linked to one CRR account and only one CRR account may be linked to one QSE for purposes of this Section.The charge to each QSE for a given Operating Hour of its cleared PTP Obligation bid with Links to an Option with each pair of source and sink Settlement Points is calculated as follows:

For a QSE that is not linked to a CRR Account Holder:

DARTOBLLOAMT q, (j, k)
= Max (0, DAOBLPR (j, k)) * RTOBLLO q, (j, k)

For a QSE that is linked to a CRR Account Holder:

If OPT o, (j, k) > = RTOBLLO q, (j, k)
   DARTOBLLOAMT q, (j, k) = - DAOPTAMT o, (j, k)* RTOBLLO q, (j, k)/ OPT o, (j, k)
If OPT o, (j, k)  <  RTOBLLO q, (j, k)
   DARTOBLLOAMT q, (j, k) = Max (0, DAOBLPR (j, k)) * (RTOBLLO q, (j, k) - OPT o, (j, k)) - DAOPTAMT o, (j, k)
Where:

RTOBLLO q, (j, k)
= 
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 OBLLOCRR q, (j, k), crrid, crrofferid

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.

	OPT o, (j, k)
	MW
	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.

	DARTOBLLOAMT q, (j, k)
	$
	Day-Ahead Real-Time Obligation with Links to an Option Amount per QSE per pair of source and sink(The charge to QSE q for a PTP Obligation bid with Links to an Option cleared in the DAM with the source j and the sink k, for the hour.

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

	RTOBLLO q, (j, k)
	MW
	Real-Time PTP Obligation with Links to an Option per QSE per pair of source and sink(The total MW of QSE q’s PTP Obligation bids with Links to an Option cleared in the DAM and settled in Real-Time for the source j and the sink k, for the hour.

	OBLLOCRR q, (j, k), crrid, crrofferid
	MW
	PTP Obligation with Links to an Option per QSE per pair of source and sink, CRRID and CRR Offer ID of the linked Option(The total MW of QSE q’s PTP Obligation bids with Links to an Option cleared in the DAM for the source j and the sink k, for the hour and CRRID and CRROFFERID of the linked PTP Option.

	crrid
	none
	A CRR Option identification code.

	crrofferid
	none
	A CRR Offer identification code.

	q
	none
	A QSE.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.


(4)
The net total charge to the QSE for the hour of all its cleared PTP Obligation bids with Links to an Option is calculated as follows:

DARTOBLLOAMTQSETOT q
=
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DARTOBLLOAMT q, (j, k)
The above variables are defined as follows:

	Variable
	Unit
	Definition

	DARTOBLLOAMTQSETOT q
	$
	Day-Ahead Real-Time Obligation with Links to an Option Amount QSE Total per QSE(The net total charge to QSE q for all its PTP Obligation bids with Links to an Option cleared in the DAM for the hour.

	DARTOBLLOAMT q, (j, k)
	$
	Day-Ahead Real-Time Obligation with Links to Option Amount per QSE per pair of source and sink(The charge to QSE q for a PTP Obligation bid with Links to an Option cleared in the DAM with the source j and the sink k, for the hour.

	q
	none
	A QSE.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.


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 Point-to-Point (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 Congestion Revenue Right (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 Day-Ahead Market (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 ((DAOBLTP o, (j, k) – DAOBLDA o, (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) * OPT 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) * OPT 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 * DRF c)
The hedge value:

DAOPTHV o, (j, k)
=
DAOPTHVPR (j, k) * OPT 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 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.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	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.

	OPT o, (j, k)
	MW
	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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 EMBED Equation.3 [image: image15.wmf]k
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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 Market Information System (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)
For purposes of Section 7.9.1, Day-Ahead CRR Payments and Charges, Settlements data published to the MIS Secure Area shall include the association of the Resource Category for each Generation Resource.  The following prices specified in paragraphs (2) and (3) below are used in the CRR hedge value calculation for CRRs settled in the DAM.

(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 = Fuel Index Price (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;

	[NPRR664:  Replace paragraphs (d)-(k) above with the following upon system implementation:]

(d)
Combined Cycle greater than 90 MW = Fuel Index Price for Resource (FIPRr) * 5 MMBtu/MWh;

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

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

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

(h)
Gas Steam Non-Reheat or Boiler without Air-Preheater = FIPRr * 10.5 MMBtu/MWh;

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

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

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


(l)
Wind = -$35/MWh;
(m)
PhotoVoltaic (PV) = -$10;

(n)
Reliability Must-Run (RMR) Resource = RMR contract price Energy Offer Curve at Low Sustained Limit (LSL); and

(o)
Other = -$20/MWh.

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;

	[NPRR664:  Replace paragraphs (d)-(k) above with the following upon system implementation:]

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

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

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

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

(h)
Gas Steam Non-Reheat or Boiler without Air-Preheater = FIPRr * 14.5 MMBtu/MWh;

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

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

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


(l)
Wind = $0/MWh;
(m)
PV = $0/MWh;

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

(o)
Other = $100/MWh.

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.


7.9.1.5
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 and Nomination 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)



RESACT r =    
[image: image18.wmf]y

S

(OS r, y * TLMP y) / (
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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 Output Schedule 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 Pre-Assigned Congestion Revenue Right (PCRRs) under the refund provision using this Resource r.

	OS r, y
	MW
	Output Schedule per Resource per Security-Constrained Economic Dispatch (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 item (e)(i) of Section 7.4.2, PCRR Allocation and Nomination 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 (OPTR o, (j, k), OPTRACT o, (j, k))

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

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



RESACT r
=
TGFTH r







The derated amount:

DAOPTRDA o, (j, k)
=
OPTDRPR (j, k) * Min (OPTR o, (j, k), OPTRACT 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 (OPTR o, (j, k), OPTRACT 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.

	OPTR o, (j, k)
	MW
	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.

	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 Operating Schedule 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 Non-Opt-In-Entity (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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 EMBED Equation.3 [image: image32.wmf]k
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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.


�Please note NPRR833 also proposes revisions to this Section.
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