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10. CONGESTION REVENUE RIGHTS (CRRs)
In the ERCOT Nodal Market both Zonal and Local congestion costs are directly assigned to QSEs responsible for causing the congestion.

Congestion Revenue Rights (CRRs) are financial instruments that entitle the holder to be charged or to receive compensation (i.e. congestion rent), depending on the instrument, when the ERCOT Transmission Grid is congested in the Day-Ahead Market or in Real-Time. 

CRRs are purely a financial instrument and are not a right or obligation to deliver physical energy.  As a financial instrument CRRs may be used as a financial hedge for price certainty, to hedge against congestion costs, or to optimize bilateral trades.  As a financial instrument CRRs may be used as a financial investment or as a financial investment tool to arbitrage between congestion rent and purchase price.  The value of a CRR should be assessed in two parts, first the purchase price of the CRR and second the resulting settlement value of the CRR.
There are three types of Congestion Revenue Rights, Point-to-Point (PTP) Options, Point-to-Point (PTP) Obligations, and Flowgate Rights.

Point-to-Point Options have a designated point of injection (source) and point of withdrawal (sink).  PTP Options provide a point-to-point hedge that can only result in a payment to CRR the CRR Account Holder.

Point-to-Point Obligations have a designated point of injection (source) and point of withdrawal (sink).  PTP Obligations provide a point-to-point hedge that may result in a payment or a charge to the CRR Account Holder.
Flowgate Rights (FGRs) have a designated directional network element or bundle of direction elements.  Flowgate Rights provide a hedge that can only result in a payment to the CRR Account Holder and are allocated to eligible Wind Generation Resources (WGRs).  Because FGRs are tied to specific groups of network elements, the price used to calculate the payment is based on the cost to relieve a MW of congestion on the flowgate (Shadow Price).
The availability of CRRs is limited by the capacity of the Transmission System.  The CRR Model is based on the Network Operations Model and is set up one to two months before the auction.  The model reflects the ERCOT Transmission Grid’s physical characteristics, ratings, and operational limits.
There are three ways to acquire CRRs, through allocation, auction, and trades.

10.1
CRR Network Model
The CRR Model is used to allocate CRRs to eligible Non-Opt In Entities (NOIEs) and Wind Generation Resources (WGRs) and to auction off the appropriate amount of CRRs.  The CRR Model is derived from the Network Operations Model.

The CRR Model is used to limit CRRs to available transmission capacity and to prevent the over-sale of CRRs.  A Simultaneous Feasibility Test (SFT) ensures that awarded CRRs are not in excess of available transmission capacity and that CRRs may be accommodated within the physical constraints of the system.  Physical constraints of transmission elements limit the possible CRRs created from the transmission elements.

The CRR Network Model will reflect the transmission facilities expected to be in service for the specified month, significant outages, dynamic ratings, monitored elements, settlement points, and contingencies.

CRR Account Holders may use the CRR Network Models to analyze system congestion for the auction and to decide which CRRs to buy and how much to bid or offer in the auction.  The Model will be available ten days prior to the auction and will be posted to the MIS Secure Area.

On the MIS Secure Area ERCOT will post for the Monthly Auction three Time-Of-Use Models for each month and for the Annual Auction 36 Time-Of-Use Models for each year with one or two year durations.

10.2
CRR Allocation

There are two types of CRRs that are Allocated prior to the CRR Auction, Pre-Assigned Congestion Revenue Rights (PCRRs) and McCamey Area Flowgate Rights (MCFRIs).

A Pre-Assigned Congestion Revenue Right (PCRR) is a type of CRR that is available to be allocated by ERCOT to eligible Non-Opt In Entities (NOIEs) that choose to apply for those rights.  Eligible NOIEs must have long term purchased power agreements executed prior to September 1, 1999, they must nominate for the PCRRs, and they must be registered CRR Account Holders.  Eligible NOIEs may choose to nominate CRR Options or CRR Obligations.
A NOIE must designate whether to accept the Refund Option or the Capacity Option for its eligible non-solid fuel and non-combined-cycle Resources before the allocation of PCRRs.

10.2.1
 Refund and Capacity Options

Refund Option

· NOIE may nominate up to 100% of the lesser of the net unit capacity or contractual amount for those Resources

· NOIE shall refund to ERCOT any congestion revenues received above those congestion revenues flowing to the NOIE for its Output Schedule of the Resource at the PCRR source

· PCRR settlement will reflect the MW value of the Output Schedule of the Resource at the PCRR source, regardless of what MW value of actual output occurred during that interval if that change in output is in response to Dispatch Instructions

· The refund for any Settlement Interval is equal to the difference between the PCRR MW amount and the time-weighted average of the Output Schedules of the Resource at the PCRR source multiplied by the value of that PCRR

· PCRRs allocated under the refund option are not transferable and may only be used by the NOIE to which they are allocated

Capacity Option

· Required for NOIEs or a group of NOIEs linked by common pre-1999 power supply arrangements which had a 2003 NOIE peak Load in excess of 2,300 MWs for their eligible non-solid-fuel and non-combined-cycle Resources
· NOIE may nominate up to 100% of the lesser of the net unit capacity or contractual amount for those Resources at a capacity factor no greater than 40% over each calendar year

· Before the applicable Auctions, the NOIE must nominate the months for which it will use its PCRRs

· Due to a Force Majeure Event, the NOIE may reallocate its PCRRs across its PCRR-eligible facilities before the next CRR Auction (any price difference in the reconfigured rights must be paid by or to the NOIE)
McCamey Area Flowgate Rights (MCFRIs) are a type of CRR that must be allocated only to eligible Wind Generation Resources (WGRs) in the McCamey Area.  McCamey is an area located in west Texas.  A geographical map and an electrical one-line diagram of the Area are posted by ERCOT on the MIS Public Area.  Flowgate Rights (FGRs) are tied to specific groupings of transmission elements.  A description of the specific transmission elements that make up the MCFRIs is posted by ERCOT on the MIS Secure Area.  The price used to calculate the payment is based on the cost to relieve a MW of congestion on the flowgate (Shadow Price).
See ERCOT Protocols Section 7.4.2 PCRR Allocation Terms and Conditions for details on how to nominate PCRRs.
10.2.2
Charges for Allocated PCRRs
ERCOT charges each CRR Account Holder for its allocated pre-assigned CRRs on the CRR Auction Invoice.  The amount charged for a PCRR is determined by the PCRR Pricing Factor.  The PCRR Pricing Factor is an assigned percentage of the CRR Auction clearing price for a specific type of Resource.
· For the NOIE that has chosen the Refund Option, the allocated number of PCRRs for Resources, other than solid-fuel and combined-cycle Resources, are provided at no charge.

· For the NOIE that has chosen the Capacity Option: PTP Option PCRRs for nuclear, coal, lignite or combined-cycle Resources are priced at 10% of the applicable CRR Auction clearing prices.  PTP Option PCRRs for gas steam Resources are priced at 15% of the applicable CRR Auction clearing price.  PTP Option PCRRs for hydro, wind, simple cycle, or other resources not previously specified are priced at 20% of the applicable CRR Auction clearing price.

· For the NOIE that has chosen the Capacity Option: PTP Obligation PCRRs for nuclear, coal, lignite or combined-cycle Resources are priced at 5% of the applicable CRR Auction clearing price it if is positive and 100% of the applicable CRR Auction clearing price if it is negative.  PTP Obligation PCRRs for gas steam Resources are priced at 7.5% of the applicable CRR Auction clearing price if such price is positive and 100% of the applicable CRR Auction clearing price if it is negative.  PTP Obligation PCRRs for hydro, wind, simple cycle, or other Resources not previously specified are priced at 10% of the applicable CRR Auction clearing price it if is positive and 100% of the applicable CRR Auction clearing price if it is negative.

·  If the price for an Allocated PTP Obligation is negative, the CRR Account Holder’s charge will be negative and therefore the CRR Account Holder will get paid to take the Allocated PTP Obligation.

· Because a PTP Option entitles the holder to receive compensation equal to the positive energy price difference between the sink and the source settlement point prices, the PTP Option Price cannot be negative and therefore the CRR Account Holder will not get paid to take an Allocated PTP Option.  
10.3
CRR Auction
Registered CRR Account Holders can bid to buy or offer to sell CRRs in the monthly or annual CRR Auction.  ERCOT will auction PTP Options, PTP Obligations, and FGRs that are offered by CRR Account Holders.
CRR auction notices are posted by ERCOT to the MIS Public Area not less than 20 days before each annual CRR Auction and not less than 10 days before each monthly CRR Auction.
10.3.1
Auction Clearing Process

An Auction Engine is used to determine the Auction results.  Inputs into the Auction Engine are Bids, Offers, CRR Network Model results, Allocated CRRs, Previously Awarded CRRs, Credit Limits, and Registration information.  The auction clearing process is a single-round simultaneous auction that maximizes net auction revenue.  Maximum net auction revenue is the total economic value of the awarded bids less the total economic cost of awarded offers while observing all applicable constraints.
A Simultaneous Feasibility Test (SFT) is used to confirm that the transmission system can support the awarded set of CRRs during normal system conditions.  The SFT process uses a DC power-flow model and possible different SFT assumptions per Time-Of-Use Block.

Outputs from the CRR Auction Engine include results from the Day-Ahead Market, Credit results, clearing price and quantity of awarded CRRs for Settlements.  Outputs from the CRR Auction also include CRR Auction Holder-specific and Public auction results information that is posted the day after the auction.

PTP Obligations in the Day-Ahead Market have a similar clearing process.  Communications to awarded QSEs are provided via the MIS Certified Area.

10.3.2
CRR Bids
A bid is the willingness to buy CRRs and indicates a not-to-exceed price and a maximum quantity of MWs of CRRs.  Negative bids are accepted.
Bid criteria includes:

· Name of the Account Holder

· Type of CRR being bid

· Source and Sink of the CRR desired or the FGR name

· Quantity of CRRs (up to quantity in MWs)

· Dollars per CRR (equal to or less than $/MW/hr)

· Time-Of-Use

· Duration of bid in months (for annual auctions)

PTP Obligation in Day-Ahead Market Bid criteria includes:

· Name of the QSE submitting the Bid

· Source and Sink of PTP Obligation

· Not-to-Exceed Price ($/MW/hr)

· Quantity of PTP Obligations in MWs (equal to or less than)

· First and Last hour of PTP Obligation or block of PTP Obligations

QSEs will be able to view their valid PTP Obligation Bids through the MIS.

A PTP Obligation Block is more than one PTP Obligation at the same source and sink for the same number of PTP Obligations in each hour for contiguous hours.

10.3.3
Time-Of-Use Blocks
CRR Blocks must be auctioned simultaneously in the annual CRR Auctions, in which capacity is made available for the next two years.

Peak Weekdays:
· 5 x 16 (Monday – Friday)

· Hours Ending 07:00 – 22:00

· Excluding NERC Holidays

Peak Weekend:

· 2 x 16 (Saturday and Sunday)

· Hours Ending 07:00 – 22:00

· Includes NERC Holidays

Off-Peak:

· 7 x 8 (Sunday – Saturday)

· Hours Ending 01:00 – 06:00 and 23:00 – 24:00
10.3.4
CRR Offers
An offer is the willingness of an Owner of Record to sell CRRs and indicates a minimum reservation price and an equal to or less than quantity, MWs, of CRRs.
Offer criteria includes:

· Name of the Account Holder

· Type of CRR being offered
· Unique Identifier of the CRR offered

· Source and sink of the CRR offered or the FGR name

· Duration of CRR offered
· Quantity of CRRs (MWs)

· Dollars per CRR (equal to or greater than in $/MW/hr)

· Time-Of-Use

10.4
Bilateral Trades of CRRs
A bilateral trade is a transfer of CRR ownership between CRR Account Holders.

Point-to-Point Options, Point-to-Point Obligations, and Flowgate Rights are tradable.
Point-to-Point Options with Refund and Point-to-Point Obligations with Refund are not tradable.

10.4.1
CRR System Trading Process

ERCOT assigns the Available Credit Limit to the Counter-Party.  Registered Market Participants must designate their Counter-Party at Registration.  The Market Participant’s designated Counter-Party maintains the Available Credit Limit with ERCOT and assigns the Credit Limit for each CRR Auction.  CRR Account Holders may assign a self-imposed Credit Limit in addition to the Counter-Party’s assigned Credit Limit.
Trades are posted on the CRR System.  CRR Account Holders may indicate a willingness to sell or buy a CRR in a trade.
Selling CRR Account Holder “targets” the buying CRR Account Holder and the Buying CRR Account Holder accepts the trade.
ERCOT is notified and verifies the trade against the Account Holders Available Credit Limits which is posted daily on the MIS Certified Area for Counter-Parties.

Once traded and registered with ERCOT, ERCOT will financially settle with the Registered Owner of the CRR.
10.4.2
CRR Parameters

· CRR ID

· Initiating Accounting Holder

· Flowgate

· Source (Can not be modified)

· Sink (Can not be modified)

· MW

· Start Date

· End Date

· Time-Of-Use Block (Can not be modified)

· Hedge Type (Can not be modified)

10.5
CRR Settlements and Invoices

The settlement process for CRRs includes the Day-Ahead settlement of CRRs, the collection and distribution of Auction Revenues, the CRR Balancing Account process, and Real-Time Settlement of CRRs.  Details can be found in Protocol Section 7.9, CRR Settlements.
There are five different types of CRR invoices:
1) Day-Ahead Invoices for CRR Account Holders
2) PCRR Allocation and CRR Auction Invoices
3) CRR Auction Revenue Disbursement Invoices
4) CRR Balancing Account Invoices
5) Real-Time Market Invoices for CRR Account Holders
See COPMG Section 8: Settlement Statement and Detail for information about CRR invoices.

Charge Type and Billing Determinant information can be found in Protocol Section 7, Congestion Revenue Rights.

10.5.1
Day-Ahead Settlement of CRRs

Day-Ahead Settlement of CRRs includes payments for DAM Settled CRRs, Shortfall Charges for DAM Settled CRRs, and payments for CRR Balancing Account Refund.  Settlement of CRRs “frees up” available network capacity for the DAM.
CRRs obtained through Allocation, the CRR Auction, or Bilateral Trades are settled using Day-Ahead Settlement Point Prices (SPPs).  There is one exception, NOIEs may settle their PTP Options or PTP Options with Refunds in Real-Time if they are offered but not cleared in the Day-Ahead Market.

DAM CRR settlement occurs hourly.
10.5.1.1
DAM Congestion Rent
Charges for Cleared DAM Energy Bids and Cleared DAM PTP Obligation Bids are assessed Congestion Rent.  Congestion Rent is used to pay Cleared DAM Energy Offers and Cleared DAM PTP Obligation Bids.  Congestion Rent may also be used to pay revenues for Cleared DAM Energy Offers from RMR Units.
· Day-Ahead Congestion Rent = Day-Ahead Energy Sale Amount Total + RMR Day-Ahead Energy Revenue Total + Day-Ahead Energy Purchase Amount Total + Day-Ahead Real-Time Obligation Amount Total

10.5.1.2
Shortfall Charges to CRR Owners
In hours where CRR Auction Revenues collected from CRRs are less than what is needed to pay CRR Account Holders, CRR Account Holders will be short-paid using the Shortfall Charge.  The Shortfall Charge is allocated on a Credit Ratio Share basis.

· Day-Ahead CRR Shortfall Amount per owner = Day-Ahead CRR Shortfall Amount Total * CRR Credit Ratio Share Day-Ahead per owner

Where Day-Ahead CRR Shortfall Amount Total = (-1) * The Minimum of (0 or Day-Ahead Congestion Rent + Day-Ahead CRR Credit Total + Day-Ahead CRR Charge Total)

10.5.1.3
Values for CRRs Settled in the Day-Ahead Market
Due to oversold transmission elements, a CRR payment may be derated (reduced) if the Sink is at a Resource Node, the Source is at a Resource Node, or both the Sink and Source are at a Resource Node.  Prior to the DAM the Simultaneous Feasibility Test (SFT), based on the DAM Network Operations Model, verifies feasibility of CRRs sold in the Auction.  If Transmission elements are oversold, CRRs, with a Resource Node(s) receive a reduced payment based on the impact that the Resource Node(s) has on the constraint.

A Hedge Value is calculated based, on minimum and maximum resource prices, for CRRs settled in the DAM and PTP Options settled in Real-Time.  The purpose of the Hedge Value is to protect the CRR Account Holder so that they receive some value for their CRRs.

Minimum and Maximum Resource Prices based on technology type can be found in Protocol Section 7.9.1.3, Minimum and Maximum Resource Prices.

Hedge Value for PTP Obligations where Sink is a Resource Node:

· Day-Ahead Obligation Hedge Value per CRR Owner per source and sink pair = Day-Ahead Obligation Hedge Value Price per source and sink pair * Day-Ahead Obligation per CRR Owner per source and sink pair

Hedge Value Price for PTP Obligations where Sink is a Resource Node:

· Day-Ahead Obligation Hedge Value Price per source and sink pair = The  Maximum of Hedge Value Price for PTP Obligations where Sink is a Resource Node: (0 or (Max Resource Price for sink – Day-Ahead Settlement Point Price at source))

Hedge Value Price for PTP Obligations where Source is a Resource Node:

· Hedge Value for PTP Obligations where Source is a Resource Node = DA Option Hedge Value Price * DA Option Quantity, where the DA Option Hedge Value Price is the  Maximum of( 0 or ((DA Sink Settlement Point Price – DA Source Settlement Point Price) - Minimum Resource Price))
· Hedge Value for PTP Obligations where Sink and Source are both Resource Nodes = DA Option Hedge Value Price * DA Option Quantity, where the DA Option Hedge Value Price is the  Maximum of (0 or (Maximum Resource Price – Minimum Resource Price))
Hedge Values for PTP Options:

· Hedge Value for PTP Options where Sink is a Resource Node = DA Option Hedge Value Price * DA Option Quantity, where the DA Option Hedge Value Price is the Maximum of (0 or (Maximum Resource Price – (DA Sink Settlement Point Price – DA Source Settlement Point Price)))
· Hedge Value for PTP Options where Source is a Resource Node = DA Option Hedge Value Price * DA Option Quantity, where the DA Option Hedge Value Price is the  Maximum of (0 or ((DA Sink Settlement Point Price – DA Source Settlement Point Price) - Minimum Resource Price)

· Hedge Value for PTP Options where Sink and Source are both Resource Nodes = DA Option Hedge Value Price * DA Option Quantity, where the DA Option Hedge Value Price is the  Maximum of (0 or (Maximum Resource Price – Minimum Resource Price))
10.5.1.4
PTP Obligations Settled in Day-Ahead

Settlement of PTP Obligations can result in a payment or a charge.

· Day-Ahead Obligation Target Payment per CRR Owner per source and sink pair = Day-Ahead Obligation Price per source and sink pair * Day-Ahead Obligation per CRR Owner per source and sink pair

Where the Day-Ahead Obligation Price per source and sink pair = Day-Ahead Settlement Point Price at sink – Day-Ahead Settlement Point Price at source

If PTP Obligation has a non-positive value or both source and sink is a Load Zone or Hub:
· Day-Ahead Obligation Amount per CRR Owner per source and sink pair  = (-1) * (Day-Ahead Obligation Target Payment per CRR Owner per source and sink pair)
If PTP Obligation has a positive value and source or sink is a Resource Node, the PTP Obligation payment may be reduced due to transmission elements that are oversold in previous CRR auctions:
· Day-Ahead Obligation Amount per CRR Owner per source and sink pair  = (-1) * The Maximum of ((Day-Ahead Obligation Target Payment per CRR Owner per source and sink pair – Day-Ahead Obligation Derated Amount per CRR Owner per source and sink pair) or the Minimum of (Day-Ahead Obligation Target Payment per CRR Owner per source and sink pair or Day-Ahead Obligation Hedge Value per CRR Owner per source and sink pair))

If the Hedge Value is less than the Target Payment amount, the CRR Account Owner will be paid the greater of the Hedge Value or the derated amount.

If the Hedge Value is greater than the Target Payment amount, the CRR Accounting Owner will be paid the Target Payment.

10.5.1.5
PTP Options Settled in Day-Ahead

Settlement of PTP Options can only result in a payment.  If the Target Payment to CRR Owners result is positive for a PTP Option, there is no charge.

· Day-Ahead Option Target Payment per CRR Owner per source and sink pair = Day-Ahead Option Price per source and sink pair * Day-Ahead Option per CRR Owner per source and sink pair

Where the Day-Ahead Obligation Price per source and sink pair = The Maximum of (0 or (Day-Ahead Settlement Point Price at sink – Day-Ahead Settlement Point Price at source))

If PTP Option has a 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:

· Day-Ahead Option Amount per CRR Owner per source and sink pair  = (-1) * The Maximum of ((Day-Ahead Obligation Target Payment per CRR Owner per source and sink pair – Day-Ahead Obligation Derated Amount per CRR Owner per source and sink pair) or the Minimum of (Day-Ahead Obligation Target Payment per CRR Owner per source and sink pair or Day-Ahead Obligation Hedge Value per CRR Owner per source and sink pair))

If the Hedge Value is less than the Target Payment amount, the CRR Account Owner will be paid the greater of the Hedge Value or the derated amount

If the Hedge Value is greater than the Target Payment amount, the CRR Accounting Owner will be paid the Target Payment

10.5.1.6
FGRs Settled in Day-Ahead

Payment for Competitive FGRs Settled in DAM

If the FGR is considered Competitive, meaning all directional network elements associated with the FGR are Competitive Constraints, then

· Day-Ahead FGR Amount per CRR Owner per flowgate = (-1) * (Day-Ahead FGR Target Payment per CRR Owner per flowgate),

Where Day-Ahead FGR Target Payment per CRR Owner per flowgate = (Day-Ahead FGR Price per flowgate) * (Day-Ahead FGR per CRR Owner per flowgate)

And where Day-Ahead FGR FGR Price per flowgate = the Sum of (Impact Normalization Factor per element per flowgate * the Sum of (Day-Ahead Shadow Price per element per constraint))

Payment for Non-Competitive FGRs Settled in DAM

If the FGR is considered Non-Competitive, meaning one or more directional network elements associated with the FGR are Non-Competitive Constraints, MCFRIs are an example, then

· Day-Ahead FGR Amount per CRR Owner per flowgate = (-1) * The Maximum of ((Day-Ahead FGR Target Payment per CRR Owner per flowgate – Day-Ahead FGR Derated Amount per CRR Owner per flowgate) or the Minimum of (Day-Ahead FGR Target Payment per CRR Owner per flowgate or Day-Ahead FGR Hedge Value per CRR Owner per flowgate))

10.5.1.7
PTP Obligations with Refund Settled in Day-Ahead

The payment of PTP Obligations with Refund may be reduced due to transmission elements oversold in previous CRR Auctions.  ERCOT shall pay the owner of a PTP Obligation with Refund the difference between 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.
If the PTP Obligation with Refund has a non-positive value (DAOBLPR < 0)
· Day-Ahead Obligation with Refund Amount per CRR Owner per source and sink pair =   (-1) * (Day-Ahead Obligation with Refund Target Payment per CRR Owner per source and sink pair)
Where the Day-Ahead Obligation with Refund Target Payment = (Day-Ahead Settlement Point Price at sink – Day-Ahead Settlement Point Price at source) * The Minimum of [(Day-Ahead Obligation with Refund per CRR Owner per source and sink pair) or (Obligation with Refund Actual usage per CRR Owner per source and sink pair)]

Where Obligation with Refund Actual usage per CRR Owner per source and sink pair = the Sum for the SCED intervals in the hour of [The Sum for a Resource of (Obligation with Refund Ownership Factor per CRR Owner per resource associated with a source and sink pair * Resource Actual per resource associated with a source and sink pair) * The Duration of SCED interval per interval] / [the Sum for the SCED interval in a hour of (The Duration of SCED interval per interval) * Obligation with Refund Factor associated with source and sink pair per CRR Owner]
If Output Schedule exists, Resource Actual = Output Schedule,
Otherwise if Emergency Base Point exists, Resource Actual = Emergency Base Point,

Otherwise Resource Actual = Base Point

If the PTP Obligation with Refund has a positive value (DAOBLPR > 0)
· Day-Ahead Obligation with Refund Amount per CRR Owner per source and sink pair = (-1) * The Maximum of [(Day-Ahead Obligation with Refund Target Payment per CRR Owner per source and sink pair – Day-Ahead Obligation with Refund Derated Amount per CRR Owner per source and sink pair) or the Minimum of (Day-Ahead Obligation with Refund Target Payment per CRR Owner per source and sink pair or Day-Ahead Obligation with Refund Hedge Value per CRR Owner per source and sink pair)]
Where the Day-Ahead Obligation with Refund Target Payment = (Day-Ahead Settlement Point Price at sink – Day-Ahead Settlement Point Price at source) * The Minimum of [(Day-Ahead Obligation with Refund per CRR Owner per source and sink pair) or (Obligation with Refund Actual usage per CRR Owner per source and sink pair)]

Where Obligation with Refund Actual usage per CRR Owner per source and sink pair = the Sum for the SCED intervals in the hour of [The Sum for a Resource of (Obligation with Refund Ownership Factor per CRR Owner per resource associated with a source and sink pair * Resource Actual per resource associated with a source and sink pair) * The Duration of SCED interval per interval] / [the Sum for the SCED interval in a hour of (The Duration of SCED interval per interval) * Obligation with Refund Factor associated with source and sink pair per CRR Owner]

If Output Schedule exists, Resource Actual = Output Schedule,

Otherwise if Emergency Base Point exists, Resource Actual = Emergency Base Point,

Otherwise Resource Actual = Base Point

· Day-Ahead Obligation with Refund Derated Amount per CRR Owner per source and sink pair = Obligation Deration Price per source and sink pair * The Minimum of [(Day-Ahead Settlement with Refund per CRR Owner per source and sink pair) or (Obligation with Refund Actual usage per CRR Owner per source and sink pair)]
Where Obligation Deration Price per source and sink pair – The Sum for a constraint associated with a directional network element for the hour of [The Maximum of (0 or Day-Ahead Weighted Average Shift Factor at source per constraint – Day-Ahead Weighted Average Shift Factor at sink per constraint) * Day-Ahead Shadow Price per constraint * the Deration Factor per constraint]

· Day-Ahead Obligation with Refund Hedge Value per CRR Owner per source and sink pair = Day-Ahead Obligation Hedge Value Price per source and sink pair * The Minimum of [(Day-Ahead Settlement with Refund per CRR Owner per source and sink pair) or (Obligation with Refund Actual usage per CRR Owner per source and sink pair)]
If the source is a Load Zone or Hub and sink is a Resource Node, the Day-Ahead Obligation Hedge Value Price per source and sink pair = The Maximum of (0 or Maximum Resource Price for sink – Day-Ahead Settlement Point Price at source)

If the source is a Resource Node and sink is a Load Zone or Hub, the Day-Ahead Obligation Hedge Value Price per source and sink pair = The Maximum of (0 or Day-Ahead Settlement Point Price at sink - Minimum Resource Price for source)

10.5.1.8
PTP Options with Refund Settled in Day-Ahead

The payment of PTP Options with Refund may be reduced due to transmission elements oversold in previous CRR Auctions.  ERCOT shall pay the owner of a PTP Option with Refund the difference between the Day-Ahead Settlement Point Prices between the sink Settlement Point and the source Settlement Point, subject to a charge for refund.

· Day-Ahead Option with Refund Amount per CRR Owner per source and sink pair = (-1) * The Maximum of [(Day-Ahead Option with Refund Target Payment per CRR Owner per source and sink pair – Day-Ahead Option with Refund Derated Amount per CRR Owner per source and sink pair) or the Minimum of (Day-Ahead Option with Refund Target Payment per CRR Owner per source and sink pair or the Day-Ahead Option with Refund Hedge Value per CRR Owner per source and sink pair)]

Where Day-Ahead Option with Refund Target Payment per CRR Owner per source and sink pair = Day-Ahead Option Price per source and sink pair * The Minimum of [Day-Ahead Option with Refund per CRR Owner per source and sink pair or (Option with Refund Actual usage per CRR Owner per source and sink pair * Day-Ahead Option with Refund per CRR Owner per source and sink pair) / (Day-Ahead Option with Refund per CRR Owner per source and sink pair +  Real-Time Option with Refund per CRR Owner per source and sink pair)]
Where Day-Ahead Option Price per source and sink pair = The Maximum of (0 or Day-Ahead Settlement Point Price at sink – the Day-Ahead Settlement Point Price at source),

And where Option with Refund Actual usage per CRR Owner per source and sink pair = The Sum for the SCED intervals in the hour of [The Sum for a Resource of (Option with Refund Ownership Factor CRR Owner per resource associated with source and sink pair * Resource Actual per resource associated with a source and sink pair per interval) * The Duration of SCED interval per interval] / The Sum for the SCED interval in a hour of (The Duration of SCED interval per interval) * Option with Refund Factor associated with a source and sink pair per CRR Owner
If Output Schedule exists, Resource Actual = Output Schedule,

Otherwise if Emergency Base Point exists, Resource Actual = Emergency Base Point,

Otherwise Resource Actual = Base Point

· Day-Ahead Option with Refund Derated Amount per CRR Owner per source and sink pair = Option Deration Price per source and sink pair * The Minimum of [Day-Ahead Option with Refund per CRR Owner per source and sink pair) or (Option with Refund Actual usage per CRR Owner per source and sink pair * Day-Ahead Option with Refund per CRR Owner per source and sink pair / (Day-Ahead Option with Refund per CRR Owner per source and sink pair + Real-Time Option with Refund per CRR Owner per source and sink pair)]

Where Option Deration Price per source and sink pair = The Sum for a constraint associated with a directional network element for the hour of [The Maximum of (0 or Day-Ahead Weighted Average Shift Factor at source per constraint – Day-Ahead Weighted Average Shift Factor at sink per constraint) * Day-Ahead Shadow Price per constraint * Deration Factor per constraint]

· Day-Ahead Option with Refund Hedge Value for CRR Owner per source and sink pair = Day-Ahead Option with Refund Hedge Value Price per source and sink pair * The Minimum of [Day-Ahead Option with Refund per CRR Owner per source and sink pair or (Option with Refund Actual usage per CRR Owner per source and sink pair * (Day-Ahead Option with Refund per CRR Owner per source and sink pair / (Day-Ahead Option with Refund per CRR Owner per source and sink pair + Real-Time Option with Refund per CRR Owner per source and sink pair))]
Where Day-Ahead Option Hedge Value Price per source and sink pair = The Maximum of (0 or (Day-Ahead Settlement Point Price at sink – Minimum Resource Price for source))
10.5.1.9
Day-Ahead Invoice for CRR Account Holders

The Day-Ahead Market invoice for CRR Account Holders include payments or charges for PTP Obligations settled in the DAM and payments for settled PTP Options in the DAM.

See COPMG Section 8: Settlement Statement and Detail for information about CRR Invoices.

10.5.2
CRR Auction Settlement 

CRR Auction settlement includes:

· Payment of an awarded CRR Auction Offer, may be PTP Obligations, PTP Options, or Flow Gate Rights
· PTP Obligation Sale Amount per CRR Account Holder per source and sink pair per CRR Auction = (-1) * (PTP Obligation Price per source and sink pair per CRR Auction) * (PTP Obligation Sale per CRR Account Holder per source and sink pair per CRR Auction)

· PTP Option Sale Amount per CRR Account Holder per flowgate per CRR Auction = (-1) * (PTP Option Price per source and sink pair per CRR Auction) * (PTP Option Sale per CRR  per Account Holder per source and sink pair per CRR Auction)

· Flowgate Right Sale Amount per CRR Account Holder per flowgate per CRR Auction = (-1) * (Flowgate Right Price per flowgate per CRR Auction) * (Flowgate Right Sale per CRR Account Holder per flowgate per CRR Auction)
· Charge of an awarded CRR Auction Bid, may be PTP Obligations, PTP Options, or Flow Gate Rights
· PTP Obligation Purchase Amount per CRR Account Holder per source and sink pair per CRR Auction = (-1) * (PTP Obligation Price per source and sink pair per CRR Auction) * (PTP Obligation Purchase per CRR Account Holder per source and sink pair per CRR Auction)

· PTP Option Purchase Amount per CRR Account Holder per source and sink pair per CRR Auction = (-1) * (PTP Option Price per CRR Account Holder per CRR Auction) * (PTP Option Purchase per CRR Account Holder per source and sink pair per CRR Auction)

· Flowgate Right Purchase Amount per CRR Account Holder per source and sink pair per CRR Auction = (-1) * (Flowgate Right Price per flowgate per CRR Auction) * (Flowgate Right Purchase per CRR Account Holder per flowgate per CRR Auction)
· Charge of PCRRs pertaining to a CRR Auction, may be for PTP Obligations or PTP Options.  This is a charge to a NOIE for Allocated CRRs and may be negative for PTP Obligations with a negative price.  
See COPMG Section 10.2.2 for information on the Pricing Factor used to calculate the allocated CRR Charge.
Charge for PCRR PTP Obligation pertaining to a CRR Auction:

· If PTP Obligation Price > 0, PCRR PTP Obligation Amount  per CRR Account Holder per source and sink pair per CRR Auction by resource technology = (PCRR PTP Obligation pricing Factor per resource technology) * (PTP Obligation Price per source and sink pair per CRR Auction) * (PCRR PTP Obligation per CRR Account Holder per source and sink pair)

· Otherwise, PCRR PTP Obligation Amount  per CRR Account Holder per source and sink pair per CRR Auction by resource technology = (PTP Obligation Price per source and sink pair per CRR Auction) * (PCRR PTP Obligation per CRR Account Holder per source and sink pair)

Charge for PCRR PTP Option pertaining to a CRR Auction:

· PCRR PTP Option Amount  per CRR Account Holder per source and sink pair per CRR Auction by resource technology = (PCRR PTP Option pricing Factor per resource technology) * (PTP Option Price per source and sink pair per CRR Auction) * (PCRR PTP Option per CRR Account Holder per source and sink pair per CRR Auction by resource technology)

10.5.2.1
PCRR Allocation and CRR Auction Invoice 
PCRR Allocation and CRR Auction Invoices include charges for Allocated CRRs and charges for awarded Bids and payments for awarded Offers in the CRR Auction.

See COPMG Section 8: Settlement Statement and Detail for information about CRR Settlements and Invoices.

10.5.3
Collection and Disbursement of Auction Revenues

CRR Auction Revenues come from PCRR Revenues from NOIEs and charges for awarded CRR Bids.
CRR Auction Revenues are used to make payments for awarded CRR Offers and payments for awarded CRRs with negative Bids.

10.5.3.1
Collection of CRR Auction Revenues
CRR Auction Revenues collected from CRRs within the same Congestion Zone are distributed monthly on a Zonal Load Ratio Share basis.
Revenues from CRRs between Congestion Zones are distributed monthly on an ERCOT-wide Load Ratio Share.  The Load Ratio Share used is coincident to the month’s ERCOT-wide peak load 15-minute Settlement Interval.
Distribution of CRR Monthly Revenues will be trued-up with subsequent settlements.
CRR Auction Revenues are the total sum of sales and purchases for CRRs and the total sum of purchases for PCRRs and are calculated on a Zonal and Non-Zonal basis.
· CRRs that source and sink within the same 2003 ERCOT Congestion Management Zone (CMZ) and cleared in the CRR Auction.

· CRR Zonal Revenue per zone per CRR Auction = The Sum over all hours in the month of (the Sum of all PTP Obligation Sale Amounts per CRR Account Holder per source and sink pair per zone per CRR Auction per hour + the Sum of all PTP Option Sale Amounts per CRR Account Holder per source and sink pair per zone per CRR Auction per hour + the Sum of all Flowgate Right Sale Amount per CRR Account Holder per flowgate per zone per CRR Action per hour + the Sum of all PTP Obligation purchase Amount per CRR Accounting Holder per source and sink pair per CRR Auction
· CRRs that source and sink in different 2003 ERCOT CMZs and cleared in the CRR Auction.

· CRR Non-Zonal Revenue by Auction = Sum of all PTP Obligation Sales + Sum of all PTP Option Sales + Sum of all FGR Sales + Sum of all PTP Obligation Purchases + Sum of all PTP Option Purchases + Sum of all FGR Purchases

· PCRRs that source and sink within the same 2003 ERCOT CMZ pertaining to each CRR Auction.

· PCRR Zonal Revenue by Congestion Zone by Auction = Sum of all PCRR PTP Obligation Allocation purchases + PCRR Option Allocation purchases

· PCRRs that source and sink in different 2003 ERCOT CMZs pertaining to each CRR Auction.

· PCRR Non-Zonal Revenue by Auction = Sum of all PCRR PTP Obligation Allocation purchases + PCRR Option Allocation purchases
10.5.3.2
CRR Auction Revenue Disbursement
CRR Auction Revenue Disbursement pays any remaining Auction revenues to QSEs that represent Load based on Monthly Load Ratio Share, Zonal and Non-Zonal, and the ERCOT Peak Load Interval.
· Load Allocated CRR Monthly Revenue Zonal Amount per zone per QSE = (-1) * The Sum of (CRR Zonal Revenue per zone per CRR Auction + PCRR Zonal Revenue per zone per CRR Auction) * (Monthly Load Ratio Share Zonal per QSE per zone)
Where the Monthly Load Ratio Share Zonal per QSE (MLRSZ) is the Load Ratio Share of a QSE for its Load in a CMZ, for the peak-Load 15-minute Settlement Interval in the month.

· Load Allocated CRR Monthly Revenue Non-Zonal Amount per QSE = (-1) * The Sum of (CRR Non-Zonal Revenue per CRR Auction + PCRR Non-Zonal Revenue per CRR Auction) * (Monthly Load Ratio Share per QSE)

Where the Monthly Load Ratio Share per QSE (MLRS) is the Load Ratio Share of a QSE for its peak-Load 15-minute Settlement Interval in the month.

10.5.3.3
CRR Auction Revenue Disbursement Invoice (CARD)

The CRR Auction Revenue Disbursement (CARD) invoice will pay any remaining Auction revenues to QSEs that represent Load based on the monthly Load Ratio Share, Zonal and Non-Zonal, ERCOT Peak load interval.  The CARD will be the net of four Zonal payments and one Non-Zonal payment calculated as two separate charge types.
See COPMG Section 8: Settlement Statement and Detail for information about CRR invoices.

10.5.4
CRR Balancing Account

Some hours there is more Congestion Rent collected than needed to pay CRR Owners.  Any excess Congestion Rent goes into the CRR Balancing Account.

· CRR Balancing Account Credit = The Maximum of (0 or (Day-Ahead Congestion Rent + Day-Ahead CRR Credit Total + Day-Ahead CRR Charge Total)
Where the Day-Ahead CRR Credit Total and the Day-Ahead CRR Charge Total are the credit and charge totals for Day-Ahead Obligations, Day-Ahead Obligation with Refund, Day-Ahead Options, Day-Ahead Options with Refund, and Day-Ahead Flowgate Rights.

The CRR Balancing Account funds are used to pay short-paid CRR Account Holders monthly.  The Refund payment to short-paid CRR Account Holders is made once a month and is based on the individual CRR Owners Shortfall Ratio Share.  The proration is calculated using the amounts due to the CRR Owner for CRRs settled in both the DAM and Real-Time, but does not include amounts due to ERCOT for PTP Obligations owned by the CRR Owner.
· CRR Refund Amount per owner = (-1) * The Minimum of (CRR Balancing Account Credit Total or CRR Shortfall Amount Total) * (CRR Shortfall Amount Ratio Share per owner)

Any remaining balance in the CRR Balancing Account, if any, is paid to QSEs with load on a Load Ratio Share (LRS) basis to close out the Account for the month.  The Load Ratio Share used is coincident to the month’s ERCOT-wide peak load 15-minute interval.
· Load-Allocated CRR Amount per QSE = (-1) * (CRR Balancing Account Credit Total + CRR Refund Amount Total) * (Monthly Load Ratio Share per QSE)
10.5.4.1
CRR Balancing Account Invoice

The CRR Balancing Account Invoice includes refund payments to CRR Account Holders Short-Paid in the DAM and disbursements of any remaining Balancing Account funds to QSEs representing Load.
See COPMG Section 8: Settlement Statement and Detail for information about CRR invoices.

10.5.5
Real-Time Settlement of CRRs

Real-Time settlement of CRRs includes payments and charges for RT settled CRRs.  RT settled CRRs include PTP Obligations purchased in the DAM, PTP Options and PTP Options with Refunds that were offered by a NOIE in the DAM, but did not cleared, and PTP Options when the DAM did not execute.

Payments for PTP Obligations, PTP Options, and PTP Options with refund settled in Real-Time are funded by the differences in payments and charges for Real-Time Energy.

To maintain Revenue Neutrality remaining (surplus) funds are uplifted to QSEs with load on a Load Ratio Share Basis.

10.5.5.1
Shortfall Charges to CRR Owners
In hours where CRR Auction Revenues collected from CRRs are less than what is needed to pay CRR Account Holders, CRR Account Holders will be short-paid using the Shortfall Charge.  The Shortfall Charge is allocated on a Credit Ratio Share basis.

· Day-Ahead CRR Shortfall Amount per owner = Day-Ahead Shortfall Amount Total * CRR Credit Ratio Share Day-Ahead per owner

Where Day-Ahead Shortfall Amount Total = (-1) * The Minimum of (0 or (Day-Ahead Congestion Rent + Day-Ahead CRR Credit Total + Day-Ahead CRR Charge Total))

And where the CRR Credit Ratio Share Day-Ahead per owner = (Day-Ahead Obligation Amount Owner Total + Day-Ahead Obligation with Refund Amount Owner Total + Day-Ahead Option Amount Owner Total + Day-Ahead Option with Refund Amount Owner Total + Day-Ahead Flowgate Right Amount Owner Total) / (Day-Ahead CRR Credit Total + Real-Time Option Amount Total + Real-Time Option with Refund Amount Total)
· Real-Time CRR Shortfall Amount per owner = Day-Ahead CRR Shortfall Amount Total * CRR Credit Ratio Share Real-Time per owner

10.5.5.2
Hedge Values for PTP Options and PTP Options with Refund Settled in the Real-Time Market
Due to oversold transmission elements, a CRR payment may be derated (reduced) if the Sink is at a Resource Node, the Source is at a Resource Node, or both the Sink and Source are at a Resource Node.  Prior to the DAM the Simultaneous Feasibility Test (SFT), based on the DAM Network Operations Model, verifies feasibility of CRRs sold in the Auction.  If Transmission elements are oversold, CRRs, with a Resource Node(s) receive a reduced payment based on the impact that the Resource Node(s) has on the constraint.

A Hedge Value is calculated based, on minimum and maximum resource prices, for CRRs settled in the DAM and PTP Options settled in Real-Time.  The purpose of the Hedge Value is to protect the CRR Account Holder so that they receive some value for their CRRs.

Minimum and Maximum Resource Prices based on technology type can be found in Section 7.9.1.3 of the Protocols.

Hedge Values for PTP Options:

· When Sink is a Resource Node and Source is a Load Zone or Hub,

Real-Time Option Hedge Value per CRR Owner per source and sink pair = Real-Time Option Hedge Value Price per source and sink pair * Real-Time Option per CRR Owner per source and sink pair

Where the Real-Time Option Hedge Value Price per source and sink pair = The Sum of four 15-minute intervals of the Maximum of (0 or (Maximum Resource Price for sink – (Real-Time Settlement Point Price at sink per interval – Real-Time Settlement Point Price at source per interval))) / 4

· When Source is a Resource Node and Sink is a Load Zone or Hub,

Real-Time Option Hedge Value per CRR Owner per source and sink pair = Real-Time Option Hedge Value Price per source and sink pair * Real-Time Option per CRR Owner per source and sink pair

Where the Real-Time Option Hedge Value Price per source and sink pair = The Sum of four 15-minute intervals of the Maximum of (0 or ((Real-Time Settlement Point Price at sink per interval – Real-Time Settlement Point Price at source per interval) - Minimum Resource Price for source)) / 4

· When Sink and Source are both at Resource Nodes,

Real-Time Option Hedge Value per CRR Owner per source and sink pair = Real-Time Option Hedge Value Price per source and sink pair * Real-Time Option per CRR Owner per source and sink pair

Where the RT Option Hedge Value Price per source and sink pair = The Maximum of (0 or (Maximum Resource Price for sink – Minimum Resource Price for source)

10.5.5.3
PTP Obligations Settled in Real-Time
PTP Obligations are settled in Real-Time if:

1) they are purchased in the DAM by a CRR Account Holder that is also a QSE, or
2)  if ERCOT is unable to execute the DAM.
10.5.5.3.1
PTP Obligation Purchased in the Day-Ahead

A CRR Account Holder that is also a QSE may purchase PTP Obligations in the Day-Ahead Market.  PTP Obligations Purchased in the DAM are settled in Real-Time.
PTP Obligations acquired in the DAM may result in a fully funded payment or a charge for the QSE.  The Price is the difference between the RTSPP of the Source and Sink.
· Real-Time Obligation Amount per QSE per pair of source and sink = (-1) * Real-Time Obligation Price * Real-Time Obligation per QSE per pair of source and sink
Where Real-Time Obligation Price = The Sum of four intervals for the hour of (Real-Time Settlement Point Price at sink per interval – Real-Time Settlement Point Price at source per interval) / 4

·  If the Source RTSPP is less than the Sink RTSPP, then the QSE receives a payment.
·  If the Source RTSPP is greater than the Sink RTSPP, then the QSE receives a charge.
10.5.5.3.2
PTP Obligations Settled in Real-Time when ERCOT is Unable to execute the DAM

If ERCOT is unable to execute the DAM, ERCOT will settle PTP Obligation Owners based on the difference in Real-Time Settlement Point Prices between the sink Settlement Pint and the source Settlement Point.

· No DAM Real-Time Obligation Amount per CRR Owner per source and sink pair = (-1) * Real-Time Obligation Price * Day-Ahead Obligation per QSE per source and sink pair

Where Real-Time Obligation Price = The Sum of four intervals for the hour of (Real-Time Settlement Point Price at sink per interval – Real-Time Settlement Point Price at source per interval) / 4

·  If the Source RTSPP is less than the Sink RTSPP, then the QSE receives a payment.

·  If the Source RTSPP is greater than the Sink RTSPP, then the QSE receives a charge.

10.5.5.4
PTP Options Settled in Real-Time

PTP Options are settled in Real-Time if:

1) they are owned by a NOIE and were offered into the DAM and were not cleared in the DAM, or
2)  if ERCOT is unable to execute the DAM.

10.5.5.4.1
Real-Time Option Prices posted on MIS Public Area

ERCOT will post, for informational purposes, the Real-Time Option Price per source and sink pair on the MIS Public Area.

· Real-Time Option Price per source and sink pair = The Sum for a constraint with a directional network element for the hour of [the Sum for a SCED interval in the hour of (Real-Time Shadow Price per constraint per SCED Interval * the Maximum of (0 or Real-Time Weighted Average Shift Factor at source per constraint per SCED interval – Real-Time Weighted Average Shift Factor at sink per constraint per SCED interval) * Duration of SCED Interval per interval) / (The Sum of Duration of (SCED interval per interval))]
10.5.5.4.2
PTP Options Owned by NOIEs and Declared to be Settled in Real-Time
ERCOT will settle a NOIE that owns a PTP Option that was declared before the DAM execution by the NOIE to be settled in Real-Time and not cleared in the DAM.

NOIEs may settle their PTP Options or PTP Options with Refunds in Real-Time if they are offered but not cleared in the Day-Ahead Market.

(1) If neither the Sink nor the Source is a Resource Node, the Target Payment is used for settlement.

· Real-Time Option Amount per CRR Owner per source and sink pair  = (-1) * Real-Time Option Target Payment per CRR Owner per source and sink pair
Where Real-Time Option Target Payment = Real-Time Option Price per source and sink pair * Real-Time Option per CRR Owner per source and sink pair
And where Real-Time Obligation Price = The Sum of four intervals for the hour of (The Maximum of (0 or (Real-Time Settlement Point Price at sink per interval – Real-Time Settlement Point Price at source per interval))) / 4

(2) If either the Source or Sink is a Resource Node, the Derated Payment is used for settlement.

· PTP Option derated payment =  (-1) * Maximum of the ((Target Payment - Derated Amount) or the Minimum of the (Target Payment or the Hedge Value)), where Derated Amount is the Maximum of 0 or (DA Weighted Average Shift Factor at Source Settlement Point – DA Weighted Average Shift Factor at Sink Settlement Point) * (DA Shadow Price) * (Deration Factor)
· If the Hedge Value is less than the Target Payment amount, the CRR Account Owner will be paid the greater of the Hedge Value or the derated amount.

· If the Hedge Value is greater than the Target Payment amount, the CRR Accounting Owner will be paid the Target Payment.

10.5.5.4.3
PTP Options Settled in Real-Time When ERCOT is Unable to Execute the DAM

When the DAM is not executed, PTP Options are settled in Real-Time.  These PTP Options are not reduced due to transmission elements that are oversold in previous CRR auctions.

· No DAM Real-Time Option Amount per CRR Owner per source and sink pair = (-1) *No DAM Real-Time Option Target Payment per CRR Owner per source and sink pair

Where No DAM Real-Time Option Target Payment = Real-Time Option Price per source and sink pair * Day-Ahead Option per CRR Owner per source and sink pair

And where Real-Time Option Price per source and sink pair = The Sum of four 15-minute intervals for an hour of (Real-Time Settlement Point Price at sink – Real-Time Settlement Point Price at source) / 4
10.5.5.5
FGRs Settled in Real-Time

When the DAM is not executed, FGRs are settled in Real-Time based on the time-weighted average Shadow Price of each SCED interval for each directional network element associated with the FGR for each contingency normalized to the impact of the principal network element of the FGR.  The Shadow Price is the cost to relieve a MW of congestions on the flowgate.

· No DAM Real-Time FGR Amount per CRR Owner per flowgate = (-1) * No DAM Real-Time FGR Target Payment per CRR Owner per flowgate

Where No DAM Real-Time FGR Target Payment per CRR Owner per flowgate = No DAM Real-Time FGR Price per flowgate) * (Day-Ahead FGR per CRR Owner per flowgate,
And where No DAM Real-Time FGR Price per Flowgate = The Sum over the SCED interval in the hour of (The Sum over the direction network element belonging to the flowgate of (Impact Normalization Factor per element per flowgate * The Sum over a constraint of (Real-Time Shadow Price per element per constraint per SCED interval) * (Duration of SCED interval per interval / The Sum over the SCED interval in the hour of (Duration of SCED interval per interval))
10.5.5.6
PTP Obligations with Refund Settled in Real-Time

When the DAM is not executed, PTP Obligation with Refund owned by NOIEs are settled in Real-Time.
· The No DAM Real-Time Obligation with Refund Amount = (-1) * The No DAM Real-Time Obligation with Refund Target Payment

· Where the No DAM Real-Time Obligation with Refund Target Payment = The summation of four intervals in an hour of ((Real-Time Settlement Point Price at sink – Real-Time Settlement Point Price at source) / 4) * The Minimum of (Day-Ahead Obligation with Refund or The Obligation with Refund Actual usage)

· Where The Obligation with Refund Actual usage = The summation for the SCED intervals in the hour of (The summation for a Resource of (the Obligation with Refund Ownership Factor * Resource Actual) * The Duration of SCED interval per interval) / The summation for the SCED interval in a hour of (The Duration of SCED interval per interval) * The Obligation with Refund Factor

· If Output Schedule exists, Resource Actual = Output Schedule,

· Otherwise if Emergency Base Point exists, Resource Actual = Emergency Base Point,

· Otherwise Resource Actual = Base Point

10.5.5.7
PTP Options with Refund Settled in Real-Time

The payment of PTP Options with Refund may be reduced due to transmission elements oversold in previous CRR Auctions.  The PTP Option with Refund was allocated to the NOIE as a PCRR and was declared before the DAM execution by the NOIE to be settled in Real-Time but not cleared in the DAM.  ERCOT shall pay the owner of a PTP Option with Refund the difference between the Day-Ahead Settlement Point Prices between the sink Settlement Point and the source Settlement Point, subject to a charge for refund.

10.5.5.7.1
PTP Options with Refund Settled in Real-Time when the DAM is Executed
PTP Options with Refund owned by NOIEs that are settled in Real-Time when the DAM is executed.

· Real-Time Option with Refund Amount per CRR Owner per source and sink pair = (-1) * The Maximum of [(Real-Time Option with Refund Target Payment per CRR Owner per source and sink pair – Real-Time Option with Refund Derated Amount per CRR Owner per source and sink pair) or the Minimum of (Real-Time Option with Refund Target Payment or the Real per CRR Owner per source and sink pair or Real-Time Option with Refund Hedge Value per CRR Owner per source and sink pair)],
Where Real-Time Option with Refund Target Payment per CRR Owner per source and sink pair = Real-Time Option Price per source and sink pair * the Minimum of [Real-Time Option with Refund per source and sink pair or (Option with Refund Actual usage per CRR Owner per source and sink pair * Real-Time Option with Refund per source and sink pair / (Real-Time Option with Refund per source and sink pair + Day-Ahead Option with Refund per source and sink pair))],
Where Real-Time Option Price per source and sink pair = The Sum over four intervals in an hour of (the Maximum of (0 or the Real-Time Settlement Point Price at sink per interval – Real-Time Settlement Point Price at source per interval) / 4,

And where Option with Refund Actual usage per CRR Owner per source and sink pair = The Sum for the SCED intervals in the hour of (The Sum for a Resource of (Option with Refund Ownership Factor per CRR Owner per resource associated with source and sink pair * Resource Actual per resource associated with source and sink pair) * Duration of SCED interval per interval) / The Sum for the SCED interval in a hour of (Duration of SCED interval per interval) * Option with Refund Factor associated with source and sink pair per CRR Owner
If Output Schedule exists, Resource Actual = Output Schedule,

Otherwise if Emergency Base Point exists, Resource Actual = Emergency Base Point,

Otherwise Resource Actual = Base Point

· Where PTP Option with Refund Derated Amount per CRR Owner per source and sink pair = Option Deration Price per source and sink pair * The Minimum of [Real-Time Option with Refund per source and sink pair) or (Option with Refund Actual usage per CRR Owner per source and sink pair * Real-Time Option with Refund per source and sink pair / (Real-Time Option with Refund per source and sink pair + Day-Ahead Option with Refund per CRR Owner per source and sink pair))]
Where Option Deration Price per source and sink pair = The Sum for a constraint associated with a directional network element for the hour of [The Maximum of (0 or Day-Ahead Weighted Average Shift Factor at source per constraint – Day-Ahead Weighted Average Shift Factor at sink per constraint) * Day-Ahead Shadow Price per constraint * Deration Factor per constraint]

Where Real-Time Option with Refund Hedge Value per CRR Owner per source and sink pair = Real-Time Obligation Hedge Value Price per source and sink pair * The Minimum of (Real-Time Option with Refund per source and sink pair or (Option with Refund Actual usage per CRR Owner per source and sink pair * Real-Time Option with Refund per source and sink pair / (Real-Time Option with Refund per source and sink pair + Day-Ahead Option with Refund per CRR Owner per source and sink pair)))
Where Real-Time Option Hedge Value Price per source and sink pair = The Maximum of (0 or (Real-Time Settlement Point Price at sink per interval – Minimum Resource Price for source))

10.5.5.7.2
PTP Options Settled in Real-Time When ERCOT is Unable to Execute the DAM

When the DAM is not executed, PTP Options with Refund owned by NOIEs are settled in Real-Time.

· No DAM Real-Time Option with Refund Amount per CRR Owner per source and sink pair = (-1) * No DAM Real-Time Option with Refund Target Payment per CRR Owner per source and sink pair)

Where No DAM Option with Refund Target Payment per CRR Owner per source and sink pair = Real-Time Option Price * the Minimum of [Day-Ahead Option with Refund per CRR Owner per source and sink pair or Option with Refund Actual usage per CRR Owner per pair of source and sink)

10.5.5.8
Real-Time Market Invoice for CRR Account Holders

See COPMG Section 8: Settlement Statement and Detail for information about CRR invoices.
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