Board Report

	NPRR Number
	821
	NPRR Title
	Elimination of the CRR Deration Process for Resource Node to Hub or Load Zone CRRs

	Date of Decision
	October 17, 2017

	Action
	Approved

	Timeline 
	Normal

	Effective Date
	Upon system implementation but no earlier than July 1, 2019

	Priority and Rank Assigned
	Priority – 2019; Rank – 2500 

	Nodal Protocol Sections Requiring Revision 
	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 

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

7.9.1.6, Payments for PTP Options with Refund Settled in DAM

	Related Documents Requiring Revision/ Related Revision Requests
	None

	Revision Description
	This Nodal Protocol Revision Request (NPRR) eliminates the Congestion Revenue Right (CRR) deration process for Resource Node to Hub of Load Zone CRRs.

	Reason for Revision
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  Addresses current operational issues.
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  Meets Strategic goals (tied to the ERCOT Strategic Plan or directed by the ERCOT Board).
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  Market efficiencies or enhancements
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  Administrative
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  Regulatory requirements
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  Other:  (explain)

(please select all that apply)

	Business Case
	ERCOT stakeholders have raised concerns with the CRR deration process interfering with hedging behavior.  The compromise proposed in this NPRR retains the ex-ante CRR deration process to deter exploitation of gaming opportunities for CRR activity that poses the most risk to Loads and continues the policy of sharing the cost of CRR underfunding that has been well established since Nodal go-live.  This NPRR provides exemption from deration for CRR activity that encompasses the majority of the hedging needs of the Market Participants in ERCOT.

	Credit Work Group Review
	ERCOT Credit Staff and the Credit Work Group (Credit WG) have reviewed NPRR821 and do not believe that it requires changes to credit monitoring activity or the calculation of liability.

	PRS Decision
	On 4/13/17, PRS voted unanimously to table NPRR821 and refer the issue to WMS.  All Market Segments were present for the vote.

On 6/15/17, PRS voted to recommend approval of NPRR821 as amended by the 5/31/17 ERCOT comments.  There were five opposing votes from the Consumer (Occidental), Independent Generator (Luminant), Independent Retail Electric Provider (IREP) (2) (Reliant, Discount), and Municipal (Austin Energy) Market Segments; and two abstentions from the Independent Power Marketer (IPM) (Citigroup) and Investor Owned Utility (IOU) (CenterPoint) Market Segments.  All Market Segments were present for the vote.

On 7/20/17, PRS voted via roll call to endorse and forward to TAC the 6/15/17 PRS Report and Impact Analysis for NPRR821 with a recommended rank of 2019 and priority of 2500, and a proposed effective date of upon system implementation but no earlier than July 1, 2019.  There were six opposing votes from the Consumer (Occidental), Independent Generator (Luminant), IREP (2) (Direct Energy, Source Power and Gas), IOU (AEPSC), and Municipal (Austin Energy) Market Segments; and three abstentions from the IPM (Citigroup), IREP (Reliant Energy Retail Services), and IOU (CenterPoint) Market Segments.  All Market Segments were present for the vote.
On 9/14/17, PRS voted via roll call to recommend approval of NPRR821 as amended by the 9/12/17 Joint comments, and to forward NPRR821 to TAC.  There were three opposing votes from the Independent Generator (Exelon), IPM (Tenaska), and Municipal (Denton) Market Segments, and three abstentions from the IPM (3) (Morgan Stanley, CitiGroup, EDF Energy Services) Market Segment.  All Market Segments were present for the vote.

	Summary of PRS Discussion
	On 4/13/17, some participants voiced support for NPRR821, and expressed concern that the current process is not well structured.  Others expressed support for the 4/12/17 Crescent Power comments to NPRR821, adding that the current design of the CRR deration process was intentional and balanced.  The Independent Market Monitor (IMM) stated that it is comfortable with the removal of the CRR deration process, and that there are sufficient tools in place to identify manipulation.  Participants requested further discussion at WMS.

On 6/15/17, participants debated risks to Load, should NPRR821 be approved and implemented.  Some participants expressed concern that NPRR821 unfairly changes allocation such that Loads will bear 100 percent of the risk associated with deration.  Other participants countered that shortfall is borne by CRR Account Holders when the Balancing Account is exhausted, and that the risk of shortfall is not exclusive to Load.  Participants reviewed the 6/8/17 WMS comments to NPRR821, which recommended an implementation date of no earlier than July 1, 2019, and determined to first review the Impact Analysis, per established stakeholder process, before proposing an effective date for NPRR821.

On 7/20/17, participants discussed the Impact Analysis.

On 9/14/17, participants discussed the 9/12/17 Joint comments, Participants debated whether the 9/12/17 Joint comments are a compromise and if it was beneficial to table NPRR821 for further discussion. The IMM expressed a preference that CRRs not be derated and reiterated that there are sufficient tools in place to identify manipulation.  Supporters of NPRR821 expressed concern that the CRR deration process is overly punitive and unnecessary, and that efforts to mitigate its effects are inefficient.  Participants requested that the revised Impact Analysis be sent directly to TAC for consideration.

	TAC Decision
	On 7/27/17, TAC voted to table NPRR821.  There were six opposing votes from the Consumer (2) (CMC Steel Texas, Air Liquide), Independent Generator (Luminant), and IREP (3) (Reliant Energy Retail Services, Source Power and Gas, Discount Power) Market Segments.  All Market Segments were present for the vote.

On 8/24/17, TAC voted unanimously to remand NPRR821 to PRS.  All Market Segments were present for the vote.

On 9/28/17, TAC voted unanimously to recommend approval of NPRR821 as recommended by PRS in the 9/14/17 PRS Report and to endorse the revised Impact Analysis for NPRR821, with a priority of 2019 and a rank of 2500.  All Market Segments were present for the vote.

	Summary of TAC Discussion
	On 7/27/17, participants debated whether shortfall risk will be borne by Load exclusively or instead by all CRR Account Holders if NPRR821 is approved and implemented.  Some participants expressed concern for appropriate incentives and the monetizing of CRRs; other participants expressed concern that the CRR deration process creates market distortion.  Participants tabled NPRR821 to hold additional discussions at WMS and the Qualified Scheduling Entity (QSE) Managers Working Group (QMWG) before reconsidering the item at TAC. 

On 8/24/17, participants discussed potential impacts to upcoming CRR Auctions should NPRR821 not be approved at a 2017 ERCOT Board meeting, and the most efficient path for stakeholders to consider options proposed in recent comments to NPRR821.  Participants debated whether the current deration process is needed to prevent gaming behaviors, and the impact of the risk of derations to individual Entities versus the market.  Participants considered that there may be widespread misunderstanding as to the various CRR mechanisms under proposal and requested an ERCOT Staff presentation on CRR functioning.

On 9/28/17, participants reviewed the revised Impact Analysis and determined that the proposed effective date of upon system implementation but no earlier than July 1, 2019 remains suitable due to existing deratable instruments.

	ERCOT Opinion
	ERCOT supports Market Participants’ decision on NPRR821 as it improves CRR funding.

	Board Decision
	On 10/17/17, the ERCOT Board approved NPRR821 as recommended by TAC in the 9/28/17 TAC Report.


	Sponsor

	Name
	Sadao Millberg

	E-mail Address
	milberg@dc-energy.com

	Company
	DC Energy Texas

	Phone Number
	703-760-4358

	Cell Number
	

	Market Segment
	IPM


	Market Rules Staff Contact

	Name
	Brittney Albracht

	E-Mail Address
	Brittney.Albracht@ercot.com 

	Phone Number
	512-225-7027


	Comments Received

	Comment Author
	Comment Summary

	Crescent Power 041217
	Expressed concern for oversold CRRs, market manipulation, and uplift from congestion rent shortfall.

	WMS 050417
	Requested PRS continue to table NPRR821 for review by Congestion Management Working Group (CMWG).

	ERCOT 053117
	Proposed removing the target payment calculation from Settlement equations, removing a reference to the Day-Ahead Simultaneous Feasibility Test (SFT), and an effective date no earlier than January 1, 2020, which is the day after the last CRR already sold expires.

	Luminant 060517
	Expressed opposition to eliminating the CRR deration process and enumerated three ways in which the deration process supports the ERCOT market.

	WMS 060817
	Endorsed NPRR821 as amended by the 5/31/17 ERCOT comments with a recommended implementation date no earlier than July 1, 2019.

	Morgan Stanley 080917
	Eliminated the hedge value and extended the CRR deration process to all CRRs.

	LCRA 081717 (Option 1)
	Matched the Settlement price for Point-to-Point (PTP) purchases in the Day-Ahead Market (DAM) to the CRR Settlement price on the corresponding path and linked CRRs with a corresponding obligation.

	LCRA 081717 (Option 2)
	Matched the Settlement price for PTP purchases in the DAM to the CRR Settlement price on the corresponding path and proposed to address current ERCOT system limitations with the ability to perform the linkage.

	DC Energy 082217
	Introduced a process that would lower the amount of capacity offered in the CRR Monthly Auctions when the ending balance of the CRR Balancing Account reaches zero at the end of any month, and rebuild the value of the CRR Balancing Account before reverting to the 90% capacity offering.

	WMS 090617
	Endorsed NPRR821 as amended by the 5/31/17 ERCOT comments with a recommended implementation date no earlier than July 1, 2019.

	Joint Commenters 091217
	Limited the elimination of the CRR deration process to only CRRs that source at a Resource Node and sink at a Hub or Load Zone.   


	Market Rules Notes


None
	Proposed Protocol Language Revision


7.9.1.1
Payments and Charges for PTP Obligations Settled in DAM

(1)
Except as specified 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 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, i.e. (DAOBLPR (j, k) ( 0), or the sink, k, is a Load Zone or Hub, then
DAOBLAMT o, (j, k)
=
(-1) * DAOBLTP o, (j, k)


If the PTP Obligation has a positive value and the 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 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.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	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.

	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.

	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 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 sink, k, is a Load Zone or Hub, then

DAOPTAMT o, (j, k)
=
(-1) * DAOPTTP o, (j, k)

If the 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 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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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)
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 (1)(e)(i) of Section 7.4.2.2, PCRR Allocation and Nominations.  


(2)
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:


DAOBLRAMT o, (j, k)
=
(-1) * DAOBLPR (j, k) * Min (DAOBLR o, (j, k), OBLRACT o, (j, k))


Where:



DAOBLPR (j, k)

=
DASPP k - DASPP j
OBLRACT o, (j, k)
=

[image: image18.wmf]r
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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: image19.wmf]y
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(OS r, y * TLMP y) / (
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TLMP y)
Otherwise



RESACT r
=
TGFTH r










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.

	
	
	

	
	
	

	
	
	

	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.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	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.

	
	
	


(3)
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
=

[image: image22.wmf]j
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 EMBED Equation.3 [image: image23.wmf]k

S

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

DAOBLRCHOTOT o
=

[image: image24.wmf]j
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 EMBED Equation.3 [image: image25.wmf]k

S

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)
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 (1)(e)(i) of Section 7.4.2.2, PCRR Allocation and Nominations.  


(2)
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) * DAOPTPR (j, k) * Min (OPTR o, (j, k), OPTRACT o, (j, k))
Where:



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
=

[image: image27.wmf]y
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(OS r, y * TLMP y) / (
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TLMP y)
Otherwise



RESACT r
=
TGFTH r







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.

	
	
	

	
	
	

	
	
	

	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.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	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.

	
	
	


(3)
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
=

[image: image30.wmf]j
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 EMBED Equation.3 [image: image31.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.
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