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Requirements Specification 

1. Real-Time Operations Energy Settlement 
1.1 Proposed System Scope
ERCOT plans to implement a new Nodal market in 2009.  Sections 6 and 9 of the Nodal Protocols describe the various Charge Types and Settlement Statement requirements for the Real-Time Operations (RT).  The Nodal Protocols will guide this project.

This document defines the requirements for Real-Time Operations energy settlements.  The requirements in scope for this document include calculation of energy-related RT settlement Charge Types that are

· detailed in Nodal Protocols Section 6 (NPRR 009 approved by TAC on 08/03/2006), and
· listed as a component of the RTM Settlement Statement in Nodal Protocols Section 9 (NPRR 007 approved by the Board on 07/18/2006).

The following Charge Types are addressed in this document:

· Real-Time Energy Imbalance Payment or Charge at a Resource Node, Load Zone, or Hub (NP §6.6.3.1, NP §6.6.3.2, NP §6.6.3.3, NP §9.5.3 (h))

· Real-Time Energy Payment for DC-Tie Import (NP §6.6.3.4, NP §9.5.3 (i))

· Real-Time Payment for a Block Load Transfer Point (NP §6.6.3.5,  NP §9.5.3 (j))

· Real-Time Energy Charge for DC Tie Export represented by the QSE under Oklaunion Exemption (NP §6.6.3.6,  NP §9.5.3 (k))

· Real-Time Congestion Payment or Charge for Self-Schedules (NP §6.6.4,  NP §9.5.3 (l))
· Base Point Deviation Charge for Over, Under, and Intermittent Renewable Resource (IRR) Generation ( NP §6.6.5.1.1, NP §6.6.5.1.2, NP §6.6.5.2 and  NPRR007 §9.5.3(m) )

· Base Point Deviation Payment ( NP §6.6.5.4 and  NPRR007 §9.5.3 (n) )

· Real-Time Revenue Neutrality Allocation (NP §6.6.10,  NP §9.5.3 (aa))
· ERCOT System Administration Charge (NP §9.10.1,  NP §9.5.3 (rr))
This document also defines requirements for the calculation of the following global bill determinants:

· Real-Time Adjusted Metered Load Total (NP §6.6.2.1)

· Load Ratio Share (NP §6.6.2.2)

· Hourly Load Ratio Share (NP § 6.6.2.3)

The Figures provided within this document are for illustrative purposes.  The figures should be considered in conjunction with the textual requirements.  If a contradiction exists between an illustrative figure and its associated textual requirements, the textual requirements should override the figure.

1.2 Document Conventions
1. All text lifted from the Nodal Protocols is in italic font.

2. All dependencies are identified using D1, D2, etc.

3. All assumptions are identified using A1, A2, etc.

4. The original source system is defined for each input bill determinant.  It is important to note that the format defined for the input bill determinant is the format for which the data should exist in the Settlement System, after any interface functionality.  The bill determinant may or may not exist in the original source system in the format defined for the bill determinant.  A separate set of business requirements will address data transformations and interfacing between the original source system and the Settlement System.
1.3 Document Assumptions

1. All Real-Time Settlement Point Prices (RTSPP) will be calculated outside of the Settlement System and therefore the RTSPP calculations are not detailed within this document.  

2. The original source system for the Settlement Point Prices, or the relevant data archive, will maintain a history of the prices.  Therefore, if a RTSPP is corrected after a settlement run, the price that was used for the settlement run is still available. 

3. Any charge type that requires historical data will obtain this information via alternative means, which will be defined in the Detail Design phase, during the beginning of market open until the data is available.

4. Modifications to the RT Energy Settlements to accommodate net metering are not included within this business requirement document at this time.  When the necessary net metering settlement modifications are approved by TPTF they will be incorporated into this requirements document via an addendum.

5. The Settlement System will have the information to know if a Settlement Point is a Resource Node, Load Zone, Hub, or DC Tie.

6. The requirements for modification to the Load Allocated Real-Time Revenue Neutrality Amount Charge Type due to DAM not executing are not included in this business requirements document.  Once determined, these requirements will be incorporated into this requirements document via an addendum.
7. The charge type calculations are documented using the proposed recorder format for the bill determinants.  The following list defines the nomenclature used for the recorders (not all of these bill determinant recorder elements may apply to the charge types within this document):

<Q> = QSE

<CO> = CRR Owner

<R> = Resource

<SP> = Settlement Point
< BLTP> = Block Load Transfer Point

<SRSP> = Source Settlement Point

<SKSP> = Sink Settlement Point

<ST> = Start Type

<F> = Flowgate

<E> = Directional Network Element

<C> = Constraint Identifier 

<M> = Market

<RUC> = RUC Process

2. Functional Requirements

2.1 ERCOT Total Real-Time Adjusted Metered Load (RTAMLTOT)

ERCOT total Adjusted Metered Load represents the total Adjusted Metered Load across ERCOT, as measured in Real-Time, excluding DC Tie exports associated with QSEs under the “Oklaunion Exemption.”  (PR 6.6.2.1) The RTAMLTOT value is calculated ERCOT-wide by Operating Day and 15-Minute Interval.  
The calculation of RTAMLTOT will be performed in the Data Aggregation system and will be passed to the Settlement System.  Detailed requirements for this calculation are included in the Data Aggregation requirements document.  Data Aggregation will calculate the RTAMLTOT per Protocols, using the following calculation:
RTAMLTOT
=
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RTAML_<Q>_<SP>
The RTAMLTOT is not required by the Settlement System in order to perform any settlement calculations; it is required by the Settlement System for the purpose of validation and inclusion in the data extracts.
Business Rules

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR1
	PR 6.6.2.1
	Will be completed August 31, 2006
	Data Aggregation calculates RTAMLTOT for each Operating Day and makes it available to the Settlement System prior to initiation of the Real-Time Settlements process, in the format of a 15-minute interval data cut for each Operating Day.



	FR2
	PR 6.6.2.1
	Will be completed August 31, 2006
	The RTAMLTOT bill determinant provided to the Settlement System will retain as many decimal places as supported by the Settlement System, to be determined in design.

	FR3
	PR 12.3 (C)
	Will be completed August 31, 2006
	The following ERCOT-wide bill determinant should be identified within the Settlement System as necessary for the public data extracts:

· RTAMLTOT


Assumptions

A1)  The Data Aggregation system will create the interval data cut for RTAMLTOT; the Settlement System interface will not have to create this bill determinant interval data cut.
A2)  The Data Aggregation system will not provide an RTAMLTOT data cut with null interval values.
A3) Any Block Load Transfer Load quantity within a Load Zone Settlement Point will already be reflected in the RTAML value for that Settlement Point, and therefore will be included in the RTAMLTOT value.
A4)  The RTAML data used by the source system to calculate RTAMLTOT will exclude DC Tie exports associated with the QSEs under the “Oklaunion Exemption” received.
2.2 QSE Load Ratio Share for a 15-Minute Settlement Interval (LRS)

Load Ratio Share is the ratio of an Entity’s Adjusted Metered Load to total ERCOT Adjusted Metered Load for an interval.  (PR 2.1)  For the purpose of calculating LRS, the Entity is a QSE and the interval is a 15-minute settlement interval.

The calculation of LRS will be performed in the Data Aggregation system and will be passed to the Settlement System.  Detailed requirements for this calculation are included in the Data Aggregation requirements document.  Data Aggregation will calculate the LRS per Protocols, using the following calculation:
LRS_<Q>

=
(
[image: image3.wmf]SP

S

RTAML_<Q>_<SP>) / RTAMLTOT
Business Rules

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR4
	PR 6.6.2.2
	Will be completed August 31, 2006
	Data Aggregation calculates LRS for each Operating Day and QSE with RTAML data and makes it available to the Settlement System prior to initiation of the Real-Time Settlements process, in the format of a 15-minute interval data cut for each QSE and Operating Day.



	FR5
	PR 6.6.2.2
	Will be completed August 31, 2006
	The LRS bill determinant provided to the Settlement System will retain as many decimal places as supported by the Settlement System, to be determined in design.

	FR6
	PR 12.3 (C)
	Will be completed August 31, 2006
	The following ERCOT-wide bill determinant should be identified within the Settlement System as necessary for the private data extracts:

· LRS


Data Dependencies

D1)  The Base Point Deviation Payment (LABPDAMT) is dependent upon the calculation of LRS.

D2)  The Voltage Support Charge (LAVSSAMT) is dependent upon the calculation of LRS.

D3)  The Charge for Emergency Power Increases (LAEMREAMT) is dependent upon the calculation of LRS.

D4)  The Real-Time Revenue Neutrality Allocation (LARTRNAMT) is dependent upon the calculation of LRS.

Assumptions

A1)  The Data Aggregation system will create the interval data cut for LRS; the Settlement System interface will not have to create this bill determinant interval data cut.

A2)  The Data Aggregation system will not provide an LRS data cut with null interval values.

A3)  Data Aggregation calculates RTAML for every active QSE, and therefore LRS will be calculated for every active QSE.
2.3 QSE Load Ratio Share for an Operating Hour (HLRS)

Load Ratio Share is the ratio of an Entity’s Adjusted Metered Load to total ERCOT Adjusted Metered Load for an interval.  (PR 2.1)  For the purpose of calculating HLRS, the Entity is a QSE and the interval is an hourly settlement interval.  In order to obtain an hourly LRS value, the input bill determinants are summed across the 15-minute Settlement Intervals within an Operating Hour.
The calculation of HLRS will be performed in the Data Aggregation system and will be passed to the Settlement System.  Detailed requirements for this calculation are included in the Data Aggregation requirements document.  Data Aggregation will calculate the HLRS per Protocols, using the following calculation:
HLRS_<Q>
=
(
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RTAMLTOT i
Where,

i = 15-minute Settlement Interval in the Operating Hour
Business Rules

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR7
	PR 6.6.2.3
	Will be completed August 31, 2006
	Data Aggregation calculates HLRS for each Operating Day and QSE with RTAML data and makes it available to the Settlement System prior to initiation of the Real-Time Settlements process, in the format of an hourly interval data cut for each QSE and Operating Day.



	FR8
	PR 12.3 (C)
	Will be completed August 31, 2006
	The LRS bill determinant provided to the Settlement System will retain as many decimal places as supported by the Settlement System, to be determined in design.

	FR9
	PR 12.3 (C)
	Will be completed August 31, 2006
	The following ERCOT-wide bill determinant should be identified within the Settlement System as necessary for the private data extracts:

· HLRS


Data Dependencies

D1)  The RMR Service Charge (LARMRAMT) is dependent upon the calculation of HLRS.

D2)  The Black Start Capacity Charge (LABSSAMT) is dependent upon the calculation of HLRS.

D3)  The Adjustments to Cost Allocations for Ancillary Services Procurement (RUONET, RDONET, RRONET, and NSONET) is dependent upon the calculation of HLRS.

Assumptions

A1)  The Data Aggregation system will create the interval data cut for HLRS; the Settlement System interface will not have to create this bill determinant interval data cut.

A2)  The Data Aggregation system will not provide an HLRS data cut with null interval values.

A3)  Data Aggregation calculates RTAML for every active QSE, and therefore HLRS will be calculated for every active QSE.
2.4 Real-Time Energy Imbalance Payment or Charge (RTEIAMT)

The ‘Real-Time Energy Imbalance Payment or Charge’ Charge Type should be calculated for Resource Node, Load Zone, and Hub Settlement Points.  The QSE is charged or paid at the Real-Time Settlement Point Price based upon the difference between the injection and withdrawal energy quantities at the Settlement Point.  Assuming a positive Settlement Point Price, excess energy injections at the Settlement Point will result in a payment to the QSE, while excess energy withdrawals will result in a charge to the QSE.  The Charge Type calculation varies slightly for each type of Settlement Point, but the Charge Type will be reflected as one item on the RTM Settlement Statement.

RTEIAMT for a Resource Node Settlement Point (PR 6.6.3.1 (1)):

The payment or charge to each QSE for Energy Imbalance Service is calculated based on the Real-Time SPP for the following amounts at a particular Resource Node Settlement Point:

(a)
The energy produced by all its Generation Resources at the Settlement Point; plus

(b)
The amount of its Self-Schedules with sink specified at the Settlement Point; plus

(c)
The amount of its Energy Bids cleared in the DAM at the Settlement Point; plus

(d)
The amount of its Energy Trades at the Settlement Point where the QSE is the buyer; minus

(e)
The amount of its Self-Schedules with source specified at the Settlement Point; minus

(f)
The amount of its Energy Offers cleared in the DAM at the Settlement Point; minus

(g)
The amount of its Energy Trades at the Settlement Point where the QSE is the seller

Assuming a positive RTSPP:
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Figure 4.0: Real-Time Energy Imbalance at a Resource Node
	Requirement Id
	FR 10

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.3.1 (2)

	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description: Calculate the Real-Time Energy Imbalance Payment or Charge by QSE and a Resource Node Settlement Point for each 15-Minute Settlement Interval in the Operating Day.

RTEIAMT_<Q>_<SP>
=
(-1) * RTSPP_<SP> * {
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RTMG_<Q>_<SP>_<R> 

+ (SSSK_<Q>_<SP>* ¼)  + (DAEP_<Q>_<SP> * ¼)  + (RTQQEP_<Q>_<SP> * ¼) 
- (SSSR_<Q>_<SP> * ¼) – (DAES_<Q>_<SP> * ¼) – (RTQQES_<Q>_<SP> * ¼)}



RTEIAMT for a Load Zone Settlement Point (PR 6.6.3.2 (1)):
The payment or charge to each QSE for Energy Imbalance Service is calculated based on the Real-Time SPP for the following amounts at a particular Load Zone Settlement Point: 

(a) 
The amount of its Self-Schedules with sink specified at the Settlement Point; plus 

(b) 
The amount of its Energy Bids cleared in the DAM at the Settlement Point; plus 

(c) 
The amount of its Energy Trades at the Settlement Point where the QSE is the buyer; minus 

(d) 
The amount of its Self-Schedules with source specified at the Settlement Point; minus 

(e) 
The amount of its Energy Offers cleared in the DAM at the Settlement Point; minus 

(f) 
The amount of its Energy Trades at the Settlement Point where the QSE is the seller; minus 

(g) 
The Adjusted Metered Load at the Settlement Point.

Assuming a positive RTSPP:
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Figure 5.0: real Time Energy Imbalance at a Load Zone
	Requirement Id
	FR 11

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.3.2 (2)

	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description: Calculate the Real-Time Energy Imbalance Payment or Charge by QSE and a Load Zone Settlement Point for each 15-Minute Settlement Interval in the Operating Day.

RTEIAMT_<Q>_<SP>
=
(-1) * RTSPP_<SP> * {(SSSK_<Q>_<SP>* ¼) 

+ (DAEP_<Q>_<SP> * ¼)  + (RTQQEP_<Q>_<SP> * ¼) 
– (SSSR_<Q>_<SP> * ¼) – (DAES_<Q>_<SP> * ¼) – (RTQQES_<Q>_<SP> * ¼) 

– RTAML_<Q>_<SP>}



RTEIAMT for a Hub Settlement Point (PR 6.6.3.3 (1)):
The payment or charge to each QSE for Energy Imbalance Service is calculated based on the Real-Time SPP for the following amounts at a particular Hub Settlement Point: 

(a) 
The amount of its Self-Schedules with sink specified at the Settlement Point; plus 

(b) 
The amount of its Energy Bids cleared in the DAM at the Settlement Point; plus 

(c) 
The amount of its Energy Trades at the Settlement Point where the QSE is the buyer; minus 

(d) 
The amount of its Self-Schedules with source specified at the Settlement Point; minus 

(e) 
The amount of its Energy Offers cleared in the DAM at the Settlement Point; minus 

(f) 
The amount of its Energy Trades at the Settlement Point where the QSE is the seller.

Assuming a positive RTSPP:
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Figure 6.0: Real-Time Energy Imbalance at a Hub
	Requirement Id
	FR 12

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.3.3 (2)

	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description: Calculate the Real-Time Energy Imbalance Payment or Charge by QSE and a Hub Settlement Point for each 15-Minute Settlement Interval in the Operating Day.

RTEIAMT_<Q>_<SP>
=
(-1) * RTSPP_<SP> * {(SSSK_<Q>_<SP>* ¼) 

+ (DAEP_<Q>_<SP> * ¼)  + (RTQQEP_<Q>_<SP> * ¼) 
– (SSSR_<Q>_<SP> * ¼) – (DAES_<Q>_<SP> * ¼) – (RTQQES_<Q>_<SP> * ¼) }



	Requirement Id
	FR 13

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.3.1 (3), PR 6.6.3.2 (3), PR 6.6.3.3 (3)

	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description: Calculate the total of RTEIAMT across all Settlement Points for each QSE and for each 15-Minute Interval in the Operating Day.

RTEIAMTQSETOT_<Q>
=
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	Requirement Id
	FR 14

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.10 (2)

	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description: Calculate the total of RTEIAMT across all QSEs and all Settlement Points for each 15-Minute Interval in the Operating Day.

RTEIAMTTOT
=
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Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	RTSPP
	$/MWh
	Real-Time Settlement Point Price per Settlement Point - The Real-Time Settlement Point Price at the Settlement Point, for the 15-minute Settlement Interval.
	MMS

	Interval Frequency: 4 / hour

Additional Comments: None

 

	RTMG
	MWh
	Real-Time Metered Generation per QSE per Settlement Point per Resource - The Real-Time energy produced by the Generation Resource represented by the QSE at the Resource Node, for the 15-minute Settlement Interval.
	Data Aggregation

	Interval Frequency: 4 / hour

Additional Comments: The RTMG value should be used when calculating RTEIAMT for a Resource Node Settlement Point. The RTMG value will not include any Block Load Transfer quantity.


	RTAML
	MWh
	Real-Time Adjusted Metered Load per QSE per Settlement Point—The sum of the Adjusted Metered Load at the Electrical Buses that are included in the Settlement Point represented by the QSE for the 15-minute Settlement Interval.
	Data Aggregation

	Interval Frequency: 4 / hour

Additional Comments: The RTAML value should be used when calculating RTEIAMT for a Load Zone Settlement Point.  Any BLT load quantity within a Load Zone will already be included in the RTAML for that Load Zone.


	SSSK
	MW
	Self-Schedule with Sink at Settlement Point per QSE per Settlement Point – The QSE’s Self-Schedule with sink at the Settlement Point, for the 15-Minute Settlement Interval
	MMS

	Interval Frequency: 4 / hour

Additional Comments: Comments: Per PR 4.4.3.1, Self-Schedules will be reported as a MW value for each 15-minute interval. The SSSK value should contain the value as it exists at the end of the Adjustment Period for the interval.

This represents the total for all of the QSE’s Self-Schedules with this Settlement Point as the Sink.


	DAEP
	MW
	Day-Ahead Energy Purchase per QSE per Settlement Point – The QSE’s Energy Bids at the Settlement Point cleared in the DAM, for the Hour that includes the 15-Minute Settlement Interval
	MMS

	Interval Frequency: 1 / hour

Additional Comments: The value used in this RT Settlement should be the same value that was used for Day-Ahead settlement.  See TN.COMS.63C01.DAMENERGY.REQUIREMENTS.A for further details on this bill determinant.


	RTQQEP
	MW
	Real-Time QSE-to-QSE Energy Purchase per QSE per Settlement point – the amount of MW bought by the QSE through Energy Trades at the Settlement Point, for the 15-Minute Settlement Interval
	MMS

	Interval Frequency: 4 / hour

Additional Comments: Per PR 4.4.2.1, Energy Trades will be reported as a MW value for each 15-minute interval. The RTQQEP value should contain the value as it exists by 1430 in the day following the Operating Day. (PR 4.4.2 (3))


	SSSR
	MW
	Self-Schedule with Source at Settlement Point per QSE per Settlement Point – The QSE’s Self-Schedule with source at the Settlement Point, for the 15-Minute Settlement Interval
	MMS

	Interval Frequency: 4 / hour

Additional Comments: Comments: Per PR 4.4.3.1, Self-Schedules will be reported as a MW value for each 15-minute interval. The SSSR value should contain the value as it exists at the end of the Adjustment Period for the interval.

This represents the total for all of the QSE’s Self-Schedules with this Settlement Point as the Source.


	DAES
	MW
	Day-Ahead Energy Sale per QSE per Settlement Point – The QSE’s Energy Offers at the Settlement Point cleared in the DAM, for the Hour that includes the 15-Minute Settlement Interval
	MMS

	Interval Frequency: 1 / hour

Additional Comments: The value used in this RT Settlement should be the same value that was used for Day-Ahead Settlement.  See TN.COMS.63C01.DAMENERGY.REQUIREMENTS.A for further details on this bill determinant.


	RTQQES
	MW
	Real-Time QSE-to-QSE Energy Sales per QSE per Settlement point – the amount of MW Sold by the QSE through Energy Trades at the Settlement Point, for the 15-Minute Settlement Interval
	MMS

	Interval Frequency: 4 / hour

Additional Comments: Per PR 4.4.2.1, Energy Trades will be reported as a MW value for each 15-minute interval.  The RTQQES value should contain the value as it exists by 1430 in the day following the Operating Day. (PR 4.4.2 (3))


Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	 RTEIAMT
	$
	Real-Time Energy Imbalance Amount per QSE per Settlement Point—The payment or charge to the QSE for the Real-Time Energy Imbalance at the Settlement Point, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None



	RTEIBILLAMT
	$
	Real-Time Energy Imbalance Bill Amount per QSE - The difference between two consecutive daily summed settlement runs of the total RTEIAMT for the QSE and for the Operating Day.
	Settlement System

	Interval Frequency: 1 / day
Additional Comments: This bill determinant is not specifically documented in the Nodal Protocols but is required as a result of Section 9 Statements and Invoices Protocol requirements.  


	RTEIAMTQSETOT
	$
	Real-Time Energy Imbalance Amount QSE Total per QSE— The total net payments and charges to the QSE for Real-Time Energy Imbalance at all Settlement Points for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None

	RTEIAMTTOT
	$
	Real-Time Energy Imbalance Amount Total (The Total net payments and charges for Real-Time Energy Imbalance at all Settlement Points (Resource, Load Zone, or Hub) for the 15-Minute Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None


Data Dependencies

D1) Calculation of the RTEIAMT is dependent upon availability of the input bill determinants.

D2) Calculation of RTEIAMTQSETOT for a QSE is dependent upon calculation of RTEIAMT for the QSE.

D3) Calculation of RTEIAMTTOT is dependent upon calculation of RTEIAMTQSETOT for all appropriate QSEs.

D4) Calculation of the RT Revenue Neutrality Allocation is dependent upon the calculation of RTEIAMTTOT.

D5) An Energy Trade may be submitted for any Settlement Interval within an Operating Day before 1430 of the following day. (PR 4.4.2 (3))  Initiation of the Real-Time Energy Imbalance calculation process has a dependency on data that will be available after 1430 of the day after the Operating Day.
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Figure 7.0: Real-Time Energy Imbalance Data Dependencies

Assumptions

A1) The DAES and DAEP data will be available in the Settlement System prior to Real-Time settlement because it will have been used for Day-Ahead settlement of the same Operating Day. 
A2)
The Data Aggregation system will create the interval data cut for RTMG.  An interval data cut will be created for all Resources (by QSE, Resource, and Settlement Point), even if it contains all zero values. The RTMG bill determinant values will be validated by Data Aggregation prior to being interface to the Settlement System.  RTMG will not include any generation related to Block Load Transfer Resource quantities. 
A3) 
The Data Aggregation system will create the interval data cut for RTAML.  An interval data cut will be created for all Load Zones (by QSE and Settlement Point), even if it contains all zero values. The RTAML bill determinant values will be validated by Data Aggregation prior to being interface to the Settlement System.  Any Block Load Transfer Load quantity within a Load Zone will already be reflected in the RTAML value for that Load Zone Settlement Point.
A4)
The RTQQES and RTQQEP values used by the interface to create the RTQQES and RTQQEP bill determinant data cuts will be validated by the original source system and as submitted by 1430 in the day following the Operating Day. (PR 4.4.2 (3))  MMS will not accept this information after 1430 of the day following the Operating Day.
A5)  The SSSK and SSSR values used by the interface to create the SSSK and SSSR bill determinant data cuts will be validated by the original source system. 
A6)  When creating the RTSPP data cut for a given Settlement Point and Operating Day, the interface will include logic to evaluate and handle null values.  If the interface encounters a null value for any given 15-minute interval of the RTSPP data cut for a Settlement Point and Operating Day, the interface should initiate a “CRITICAL” error.  Essentially, this “CRITICAL” error should be raised when at least one interval of RTSPP data for a Settlement Point and Operating Day has a null value but other intervals have values, or when no RTSPP data exists for an entire Operating Day for a Settlement Point that is valid for that Operating Day.
A7)  When creating the SSSK data cut for a Settlement Point, the interface will substitute a 0 value for a null value only if at least one interval within the Operating Day has a non-zero quantity for that Settlement Point.  If there are no intervals with a non-zero quantity for the entire Operating Day, then the interface will not create an SSSK data cut for that Settlement Point.
A8)  When creating the SSSR data cut for a Settlement Point, the interface will substitute a 0 value for a null value only if at least one interval within the Operating Day has a non-zero quantity for that Settlement Point.  If there are no intervals with a non-zero quantity for the entire Operating Day, then the interface will not create an SSSR data cut for that Settlement Point.
A9)  When creating the DAEP data cut for a Settlement Point, the interface will substitute a 0 value for a null value only if at least one interval within the Operating Day has a non-zero quantity for that Settlement Point.  If there are no intervals with a non-zero quantity for the entire Operating Day, then the interface will not create a DAEP data cut for that Settlement Point.
 A10)  When creating the DAES data cut for a Settlement Point, the interface will substitute a 0 value for a null value only if at least one interval within the Operating Day has a non-zero quantity for that Settlement Point.  If there are no intervals with a non-zero quantity for the entire Operating Day, then the interface will not create an DAES data cut for that Settlement Point.
A11)  When creating the RTQQEP data cut for a Settlement Point, the interface will substitute a 0 value for a null value only if at least one interval within the Operating Day has a non-zero quantity for that Settlement Point.  If there are no intervals with a non-zero quantity for the entire Operating Day, then the interface will not create an RTQQEP data cut for that Settlement Point.
A12)  When creating the RTQQES data cut for a Settlement Point, the interface will substitute a 0 value for a null value only if at least one interval within the Operating Day has a non-zero quantity for that Settlement Point.  If there are no intervals with a non-zero quantity for the entire Operating Day, then the interface will not create an RTQQES data cut for that Settlement Point.
Business Rules

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR15
	PR 6.6.3.1 (2)
	Will be completed August 31, 2006
	None of the input bill determinants should be rounded or truncated. 

	FR16
	PR 6.6.3.1 (2)
	Will be completed August 31, 2006
	All of the output bill determinants should be rounded to two (2) decimal places.

	FR17
	PR 12.3 (C)
	Will be completed August 31, 2006
	The following QSE specific bill determinants should be identified within the Settlement System as bill determinants that should be included in the private data extracts:

· RTMG

· RTAML

· SSSK

· SSSR

· DAEP

· DAES

· RTQQEP

· RTQQES

· RTEIAMT

· RTEIBILLAMT
· RTEIAMTQSETOT



	FR18
	PR 12.3 (C)
	Will be completed August 31, 2006
	The following ERCOT-wide bill determinant should be identified within the Settlement System as a bill determinant that should be included in the public data extracts:

· RTSPP

· RTEIAMTTOT



	FR19
	PR 6.6.3.1 (2),
PR 6.6.3.2 (2),

PR 6.6.3.3 (2)
	Will be completed August 31, 2006
	DRIVER: RTEIAMT should be calculated for a QSE and Settlement Point that has at least one of the following data cuts available for an Operating Day:
· RTMG

· RTAML

· SSSK

· SSSR

· DAEP

· DAES

· RTQQEP

· RTQQES


	FR20
	PR 9.5.6, PR 9.5.8
	Will be completed August 31, 2006
	Calculate RTEIBILLAMT for the QSE as the QSE’s Operating Day total RTEIAMT for the latter settlement run less the QSE’s Operating Day total RTEIAMT for the most previous settlement run.

	FR21
	PR 6.6.3.1 (2)
	Will be completed August 31, 2006
	If an RTMG data cut is not available for the QSE, Resource Node Settlement Point, and Operating Day for which another driver data element exists, the system should use a default value of zero (0) for each interval and should create a warning error message stating the QSE, Resource Node, Settlement Point, and Operating Day and the missing data element.


	FR22
	PR 6.6.3.1 (2)
	Will be completed August 31, 2006
	If an RTAML data cut is not available for the QSE, Load Zone Settlement Point, and Operating Day for which another driver data element exists, the system should use a default value of zero (0) for each interval and  should create a warning error message stating the QSE, Resource Node, Settlement Point, and Operating Day and the missing data element.


	FR23
	PR 6.6.3.1 (2)
	Will be completed August 31, 2006
	If an SSSK data cut is not available for the QSE, Settlement Point, and Operating Day for which a driver data element exists, the system should use a default value of zero (0) for each interval.  No error message is necessary.



	FR24
	PR 6.6.3.1 (2)
	Will be completed August 31, 2006
	If a DAEP data cut is not available for the QSE, Settlement Point, and Operating Day for which another driver data element exists, the system should use a default value of zero (0) for each interval.  No error message is necessary.



	FR25
	PR 6.6.3.1 (2)
	Will be completed August 31, 2006
	If a RTQQEP data cut is not available for the QSE, Settlement Point, and Operating Day for which another driver data element exists, the system should use a default value of zero (0) for each interval.  No error message is necessary.



	FR26
	PR 6.6.3.1 (2)
	Will be completed August 31, 2006
	If a SSSR data cut is not available for the QSE, Settlement Point, and Operating Day for which another driver data element exists, the system should use a default value of zero (0) for each interval.  No error message is necessary.



	FR27
	PR 6.6.3.1 (2)
	Will be completed August 31, 2006
	If a DAES data cut is not available for the QSE, Settlement Point, and Operating Day for which another driver data element exists, the system should use a default value of zero (0) for each interval.  No error message is necessary.



	FR28
	PR 6.6.3.1 (2)
	Will be completed August 31, 2006
	If a RTQQES data cut is not available for the QSE, Settlement Point, and Operating Day for which a driver data element exists, the system should use a default value of zero (0) for each interval.  No error message is necessary.



	FR29
	PR 6.6.3.1 (3), PR 6.6.3.2 (3), PR 6.6.3.3 (3)
	Will be completed August 31, 2006
	RTEIAMTQSETOT should be calculated for a QSE that has at least one RTEIAMT data cut available for an Operating Day.  If RTEIAMT data is not available for a QSE, then an RTEIAMTQSETOT data cut should not be created for the QSE.




Business Defined Errors

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR30
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	RTEIAMTTOT should be calculated for every Operating Day.  If RTEIAMT data is not available for the Operating Day, the RTEIAMTTOT data should be created with default values of zero and the system should produce a “WARN-DEFAULT” error message indicating that no RTEIAMT is available for the Operating Day.

	FR31
	PR 6.6.3.1 (2), PR 6.6.3.2 (2), PR 6.6.3.3 (2)
	Will be completed August 31, 2006
	If a RTSPP data cut is not available for a Settlement Point and Operating Day for which a driver data element exists, the system should log a “CRITICAL” error message and stop processing energy settlements for the Operating Day.  This means that any calculation that depends on the RTSPP and any downstream calculation should be stopped.  The error message should capture the missing data element, including the Settlement Point, and the Operating Day.



Specific Database Needs

None
2.5 Real-Time Energy Payment for DC Tie Import (RTDCIMPAMT)

The payment to each QSE for energy imported into the ERCOT System through each DC Tie is calculated based on the Real-Time Settlement Point Price at the DC Tie Settlement Point.  (PR 6.6.3.4 (1)) The DC Tie import value is the aggregation of DC Tie Schedules submitted by the QSE at that DC Tie Settlement Point.
	Requirement Id
	FR32

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.3.4 (1)

	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description: Calculate the RTDCIMPAMT for a QSE, DC Tie Settlement Point, Operating Day, and 15-minute interval.
RTDCIMPAMT_<Q>_<SP>
=
(-1) * RTSPP_<SP> * (RTDCIMP_<Q>_<SP> * ¼)




	Requirement Id
	FR33

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.3.4 (2)

	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description: Calculate the total payment to a QSE for energy imported into the ERCOT System through all DC Tie Settlement Points, for the Operating Day and 15-minute interval.

RTDCIMPAMTQSETOT_<Q>
=
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	Requirement Id
	FR 34

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.10 (2)

	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description: Calculate the total payment to of the RTDCIMPAMT payments for the Operating Day and 15-minute interval.

RTDCIMPAMTTOT
=
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S

 RTDCIMPAMTQSETOT_<Q>
An NPRR is necessary to modify the terminology in PR 6.6.10 to refer to RTDCIMPAMTTOT instead of RTBTBIMPATMTOT, in order to be consistent with PR 6.6.3.4.


Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	RTSPP
	$/MWh
	Real-Time Settlement Point Price per Settlement Point - The Real-Time Settlement Point Price at the Settlement Point, for the 15-minute Settlement Interval.
	MMS

	Interval Frequency: 4 / hour

Additional Comments: None

 

	RTDCIMP
	MW
	Real-Time DC Import per QSE per Settlement Point—The aggregated DC Tie Schedule submitted by the QSE as an importer into the ERCOT System through the DC Tie Settlement Point, for the 15-minute Settlement Interval.
	MMS

	Interval Frequency: 4 / hour

Additional Comments: RTDCIMP represents the aggregation, by 15-minute interval, of all DC Tie imports, as scheduled, at that DC Tie Settlement Point unless the schedule changes during the Operating Period.  ERCOT shall use the changed schedule if there is one. The original source system will contain all versions of the schedule including the final schedule.


Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	 RTDCIMPAMT
	$
	Real-Time DC Import Amount per QSE per Settlement Point —The payment to the QSE for DC Tie import through the DC Tie, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None



	 RTDCIMPAMT-QSETOT
	$
	Real-Time DC Import Amount QSE Total per QSE(The total of the payments to the QSE for energy imported into the ERCOT System through DC Ties for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None



	 RTDCIMPAMTTOT
	$
	Real-Time DC Import Amount Total—The summation of payments for DC Tie import, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None



	RTDCIMP-BILLAMT
	$
	Real-Time DC Import Bill Amount per QSE ( The difference between two consecutive daily summed settlement runs of the total RTDCIMPAMT for the QSE and for the Operating Day.
	Settlement System

	Interval Frequency: 1 / day

Additional Comments: This bill determinant is not specifically documented in the Nodal Protocols but is required as a result of Section 9 Statements and Invoices Protocol requirements.  



Data Dependencies

D1) Calculation of the RTDCIMPAMT is dependent upon availability of the input bill determinants.

D2) The calculation of RTDCIMPAMTQSETOT is dependent upon the calculation of RTDCIMPAMT for a QSE.

D3) The calculation of RTDCIMPAMTTOT is dependent upon the calculation of RTDCIMPAMTQSETOT for all appropriate QSEs.

D4) The calculation of LARTRNAMT is dependent upon the calculation of RTDCIMPAMTTOT.
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Figure 8.0: Real-Time Energy Payment for DC Tie Import Data Dependencies

Assumptions

A1)  When creating the RTSPP data cut for a given Settlement Point and Operating Day, the interface will include logic to evaluate and handle null values.  If the interface encounters a null value for any given 15-minute interval of the RTSPP data cut for a Settlement Point and Operating Day, the interface should initiate a “CRITICAL” error.  Essentially, this “CRITICAL” error should be raised when at least one interval of RTSPP data for a Settlement Point and Operating Day has a null value but other intervals have values, or when no RTSPP data exists for an entire Operating Day for a Settlement Point that is valid for that Operating Day.

A2)  MMS will have the appropriate values for RTDCIMP.  If the DC Tie Schedule flows as planned, then ERCOT shall use schedules as the deemed meter readings for Real-Time settlement.  If the interconnected non-ERCOT Control Area schedule changes during the Operating Period, then ERCOT shall use the changed interconnected non-ERCOT Control Area schedule as the deemed meter reading for Real-Time settlement. (PR 4.4.4.2 (2))   If the DC Tie Schedule for import flows as planned, then the actual data from MMS will be the original schedule.  If the schedule changed during the Operating Period, then the value from MMS will be the altered schedule.
A3)  The settlement system interface will create the RTDCIMP interval data cut using the RTDCIMP data from MMS.  When creating the interval data cut, the interface will substitute a 0 value for a null value only if at least one interval within the Operating Day has a non-zero quantity for the QSE and Settlement Point.
A4)  A DC Tie Schedule must be transaction-specific, i.e., one schedule per transaction per DC Tie, rather than aggregate (net) schedules per DC Tie. (PR 4.4.4 (1))  When the interface creates the RTDCIMP data cut it will obtain the aggregate of all the individual import transactions for the QSE, DC Tie, and Operating Day and create a 15-minute interval data cut. 

A5) The interface will only create and provide an RTDCIMP interval data cut for DC Ties with import transactions in the original source system.
Business Rules

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR35
	PR 6.6.3.4
	Will be completed August 31, 2006
	 The Real-Time Payment for DC Import Charge Type calculation is only performed for DC Tie Settlement Points. 

	FR36
	PR 6.6.3.4
	Will be completed August 31, 2006
	The input bill determinants should not be rounded or truncated. 

	FR37
	PR 6.6.3.4
	Will be completed August 31, 2006
	All of the output bill determinants should be rounded to two (2) decimal places.

	FR38
	PR 9.5.6, PR 9.5.8
	Will be completed August 31, 2006
	Calculate RTDCIMPBILLAMT for the QSE as the QSE’s Operating Day total RTDCIMPAMT for the latter settlement run less the QSE’s Operating Day total RTDCIMPAMT for the most previous settlement run.

	FR39
	PR 12.3 (C)
	Will be completed August 31, 2006
	The following QSE specific bill determinants should be identified within the Settlement System as bill determinants that should be included in the private data extracts:

· RTDCIMP
· RTDCIMPAMT
· RTDCIMPAMTQSETOT

· RTDCIMPBILLAMT


	FR40
	PR 12.3 (C)
	Will be completed August 31, 2006
	The following ERCOT-wide bill determinants should be identified within the Settlement System as bill determinants that should be included in the public data extracts:

· RTSPP

· RTDCIMPAMTTOT


	FR41
	PR 6.6.3.4
	Will be completed August 31, 2006
	DRIVER: RTDCIMPAMT should be calculated for a QSE and DC Tie Settlement Point that has an RTDCIMP data cut available for a Settlement Point and Operating Day.

	FR42
	PR 6.6.3.4
	Will be completed August 31, 2006
	RTDCIMPAMTQSETOT should be calculated for a QSE that has at least one RTDCIMPAMT data cut available for the Operating Day.

	FR43
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	RTDCIMPAMTTOT should be calculated for every Operating Day. 

	FR44
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	If RTDCIMPAMTQSETOT data is not available for the Operating Day, the RTDCIMPAMTTOT data cut should be created with default values of zero.


Business Defined Errors

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR45
	PR 6.6.3.4 (1)
	Will be completed August 31, 2006
	If a RTSPP data cut is not available for a Settlement Point and Operating Day for which a driver data element exists, the system should log a “CRITICAL” error message and stop processing energy settlements for the Operating Day.  This means that any calculation that depends on the RTSPP and any downstream calculation should be stopped.  The error message should capture the missing data element, including the Settlement Point, and the Operating Day.



Specific Database Needs

None
2.6 Real-Time Payment for a Block Load Transfer Point (BLTRAMT)

The payment for the energy delivered to an ERCOT Load through a BLT Point is made to the QSE for that BLT Point for each 15-minute Settlement Interval, based on the Real-Time Settlement Point Price for the Load Zone Settlement Point where the ERCOT Load normally locates.  (PR 6.6.3.5 (1))
When load that is normally served by ERCOT is instead picked up as load by a non-ERCOT Control Area via a Block Load Transfer, ERCOT will pay the QSE that represents the non-ERCOT Control Area and provides the generation.  The Block Load Transfer quantity (BLTR) will be associated to a Block Load Transfer Point (BLTP).   A BLTP is not a type of ERCOT defined Settlement Points (i.e. it is not a type of Resource Node, Load Zone, Hub, or DC Tie Settlement Point); it is a unique point that will be defined upon the occurrence of the Block Load Transfer event.  However, the BLTP will map to the defined ERCOT Load Zone Settlement Point where the load normally locates.  The payment is calculated using the Load Zone Settlement Point Price for the Load Zone Settlement Point associated to the BLTP.
	Requirement Id
	FR46

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.3.5 (1)

	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description: Calculate the BLTRAMT for a QSE, Load Zone Settlement Point, and BLT Settlement Point for an Operating Day, and 15-minute Settlement Interval.

BLTRAMT _<Q>_<SP>_<BLTP> =
(-1) * RTSPP_<SP> * BLTR_<Q>_<SP>_<BLTP>
Where <SP> is the Load Zone Settlement Point where the load normally locates and the BLTP has been configured within the Settlement System.



	Requirement Id
	FR47

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.3.5 (2)

	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description: Calculate the total of the payments to each QSE for energy delivered to ERCOT Loads through BLT Points for an Operating Day and 15-minute Settlement Interval.
BLTRAMTQSETOT_<Q>
=
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Where <SP> is the Load Zone Settlement Point where the load normally locates and the BLTP has been configured within the Settlement System.



	Requirement Id
	FR48

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.10 (2)

	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description: Calculate the total of the payments for energy delivered into the ERCOT System through BLT Points for the Operating Day and 15-minute Settlement Interval.
BLTRAMTTOT

=
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 BLTRAMTQSETOT_<Q>



Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	RTSPP
	$/MWh
	Real-Time Settlement Point Price per Settlement Point - The Real-Time Settlement Point Price at the Settlement Point, for the 15-minute Settlement Interval.
	MMS

	Interval Frequency: 4 / hour

Additional Comments: None

 

	BLTR
	MWh
	Block Load Transfer Resource per QSE per Settlement Point per BLT Point—The energy delivered to an ERCOT Load in the Load Zone Settlement Point through the BLT Point represented by the QSE, for the 15-minute Settlement Interval.  
	Data Aggregation

	Interval Frequency: 4 / hour

Additional Comments: This is the validated BLT Resource quantity that exists at the end of all Adjustment Periods (i.e. at the end of the Operating Day) for the QSE and Operating Day. 



Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	 BLTRAMT
	$
	Block Load Transfer Resource Amount per QSE per Settlement Point per BLT Point—The payment to the QSE for the BLT Resource that delivers energy to the Load Zone through the BLT Point, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None



	BLTRAMTQSETOT
	$
	Block Load Transfer Resource Amount QSE Total per QSE(The total of the payments to the QSE for energy delivered into the ERCOT System through BLT Points for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None



	BLTRAMTTOT
	$
	Block Load Transfer Resource Amount Total(The total of the payments for energy delivered into the ERCOT System through BLT Points for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None



	BLTRBILLAMT
	$
	Block Load Transfer Resource Bill Amount per QSE - The difference between two consecutive daily summed settlement runs of the total BLTRAMT for the QSE and for the Operating Day.
	Settlement System

	Interval Frequency: 1 / day

Additional Comments: This bill determinant is not specifically documented in the Nodal Protocols but is required as a result of Section 9 Statements and Invoices Protocol requirements. 



Data Dependencies

D1) Calculation of the BLTRAMT is dependent upon availability of the input bill determinants.

D2) The calculation of BLTRAMTQSETOT is dependent upon the calculation of BLTRAMT for a QSE.

D3) The calculation of BLTRAMTTOT is dependent upon the calculation of BLTRAMTQSETOT for all appropriate QSEs.

D4) Calculation of BLTRAMT is dependent upon successful configuration of the Block Load Transfer Point within the Settlement System.
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Figure 9.0: Real-Time Payment for a Block Load Transfer Point
Assumptions

A1) When creating the RTSPP data cut for a given Settlement Point and Operating Day, the interface will include logic to evaluate and handle null values.  If the interface encounters a null value for any given 15-minute interval of the RTSPP data cut for a Settlement Point and Operating Day, the interface should initiate a “CRITICAL” error.  Essentially, this “CRITICAL” error should be raised when at least one interval of RTSPP data for a Settlement Point and Operating Day has a null value but other intervals have values, or when no RTSPP data exists for an entire Operating Day for a Settlement Point that is valid for that Operating Day.  

A2)  The Data Aggregation system will create the BLTR data cut that includes the BLTP and the associated Load Zone Settlement Point as part of the naming convention; the Settlement System interface will not have to create the data cut.  The interval data cut will not contain any null values.
A3)  When a Block Load Transfer event occurs, the BLTP will be defined and will be configured in the Settlement System prior to running the RT Settlements process. Configuration of the Block Load Transfer Point includes, but is not limited to, the name of the BLTP and a mapping to the associated Load Zone Settlement Point. 
A4)  Data Aggregation will only create a BLTR data cut for Settlements if there is at least one non-zero BLTR value for the Operating Day.

A5)  The TDSP meter data for a Block Load Transfer may not be available until after the initial settlement run for the Operating Day.  Therefore, BLTRAMT may not be settled on the initial settlement run for an Operating Day.

Business Rules

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR49
	PR 6.6.3.5
	Will be completed August 31, 2006
	The input bill determinants should not be rounded or truncated. 

	FR50
	PR 6.6.3.5
	Will be completed August 31, 2006
	All of the output bill determinants should be rounded to two (2) decimal places.

	FR51
	PR 9.5.6, PR 9.5.8
	Will be completed August 31, 2006
	Calculate BLTRBILLAMT for the QSE as the QSE’s Operating Day total BLTRAMT for the latter settlement run less the QSE’s Operating Day total BLTRAMT for the most previous settlement run.

	FR52
	PR 12.3 (C)
	Will be completed August 31, 2006
	The following QSE specific bill determinants should be identified within the Settlement System as bill determinants that should be included in the private data extracts:

· BLTR
· BLTRAMT
· BLTRAMTQSETOT

· BLTRBILLAMT


	FR53
	PR 12.3 (C)
	Will be completed August 31, 2006
	The following ERCOT-wide bill determinants should be identified within the Settlement System as bill determinants that should be included in the public data extracts:

· RTSPP

· BLTRAMTTOT



	FR54
	PR 6.6.3.5
	Will be completed August 31, 2006
	DRIVER: BLTRAMT should be calculated for a QSE, Settlement Point, and BLT Point that has a BLTR data cut available for the Settlement Point and BLT Point for the Operating Day.

	FR55
	PR 6.6.3.5
	Will be completed August 31, 2006
	BLTRAMTQSETOT should be calculated for a QSE that has at least one BLTRAMT data cut available for the Settlement Point and BLT Point for the Operating Day.

	FR56
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	BLTRAMTTOT should be calculated for every Operating Day. 

	FR57
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	If BLTRAMTQSETOT data is not available for the Operating Day, the BLTRAMTTOT data cut should be created with default values of zero.


Business Defined Errors

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR58
	PR 6.6.3.5 (1)
	Will be completed August 31, 2006
	If a RTSPP data cut is not available for a Settlement Point and Operating Day for which a driver data element exists, the system should log a “CRITICAL” error message and stop processing energy settlements for the Operating Day.  This means that any calculation that depends on the RTSPP and any downstream calculation should be stopped.  The error message should capture the missing data element, including the Settlement Point, and the Operating Day.



Specific Database Needs

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR59
	PR 6.6.3.5 (1)
	Will be completed August 31, 2006
	The Settlement System must be able to store and maintain Block Load Transfer Points and the relationship between each BLTP and a Load Zone Settlement Point.




2.7 Real-Time Energy Charge for DC Tie Export Represented by the QSE Under the Oklaunion Exemption (RTDCEXPAMT)

The charge to a QSE that is exporting energy from the ERCOT System under the “Oklaunion Exemption” through a DC Tie associated with the exemption is calculated based on the Real-Time Settlement Point Price at the DC Tie Settlement Point. (PR 6.6.3.6 (1)) The DC Tie export value used for settlements (RTDCEXP) is the aggregation of the individual DC Tie Schedules submitted by the QSE at that DC Tie Settlement Point.
	Requirement Id
	FR60

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.3.6 (1)

	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description: Calculate RTDCEXPAMT for a QSE, DC Tie Settlement Point, Operating Day, and 15-minute interval.

RTDCEXPAMT_<Q>_<SP>
=
RTSPP_<SP> * (RTDCEXP_<Q>_<SP> * ¼)




	Requirement Id
	FR61

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.3.6 (2)

	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description: Calculate the total of the RTDCEXPAMT charges to the QSE for the Operating Day and 15-minute interval.

RTDCEXPAMTQSETOT_<Q>
=

[image: image21.wmf]SP
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	Requirement Id
	FR62

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.10 (2)

	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description: Calculate the total of all RTDCEXPAMT charges to the market for the Operating Day and 15-minute interval.

RTDCEXPAMTTOT
=

[image: image22.wmf]Q

S

 RTDCEXPAMTQSETOT_<Q>
An NPRR is necessary to modify the terminology in PR 6.6.10 to refer to RTDCEXPAMTTOT instead of RTBTBEXPATMTOT, in order to be consistent with PR 6.6.3.6.


Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	RTSPP
	$/MWh
	Real-Time Settlement Point Price per Settlement Point - The Real-Time Settlement Point Price at the Settlement Point, for the 15-minute Settlement Interval.
	MMS

	Interval Frequency: 4 / hour

Additional Comments: None

 

	RTDCEXP
	MW
	Real-Time DC Export per QSE per Settlement Point—The aggregated DC Tie Schedule through the DC Tie Settlement Point submitted by the QSE that is under the “Oklaunion Exemption” as an exporter from the ERCOT area, for the 15-minute Settlement Interval.
	MMS

	Interval Frequency: 4 / hour
Additional Comments: This is the validated DC Tie Schedule for exports that exists at the end of all Adjustment Periods (i.e. at the end of the Operating Day) for the QSE and Operating Day.
Additional Comments: RTDCEXP represents the aggregation, by 15-minute interval, of all DC Tie imports, as scheduled, at that DC Tie Settlement Point, unless the schedule changes during the Operating Period.  ERCOT shall use the changed schedule if there is one. The original source system will contain the all versions of the schedule including the final schedule.



Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	 RTDCEXPAMT
	$
	Real-Time DC Export Amount per QSE per Settlement Point—The charge to the QSE for the DC Tie exports through the DC Tie Settlement Point, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None


	RTDCEXPAMT-QSETOT
	$
	Real-Time DC Export Amount QSE Total per QSE(The total of the charges to the QSE for energy exported from the ERCOT System through DC Ties for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None



	RTDCEXPAMTTOT
	$
	Real-Time DC Export Amount Total—The summation of charges to all QSEs that are under the “Oklaunion Exemption” for DC Tie export, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None



	RTDCEXPBILL-AMT
	$
	Real-Time DC Export Bill Amount per QSE - The difference between two consecutive daily summed settlement runs of the total RTDCAMT for the QSE and for the Operating Day.
	Settlement System

	Interval Frequency: 1 / day

Additional Comments: This bill determinant is not specifically documented in the Nodal Protocols but is required as a result of Section 9 Statements and Invoices Protocol requirements.  



Data Dependencies

D1) Calculation of the RTDCEXPAMT is dependent upon availability of the input bill determinants.

D2) The calculation of RTDCEXPAMTQSETOT is dependent upon the calculation of RTDCEXPAMT for a QSE.

D3) The calculation of RTDCEXPAMTTOT is dependent upon the calculation of RTDCEXPAMT for all QSEs.
[image: image23.png]Settlement System

~

ndu| uopejnojed \

1
H

Driver

[

reameno | | LT
o

(GIECEE) (RTSPP)

i

Rea-Time DC Export
Amount
(RTDCEXPANT)
PR6636(1)

L2
Real-Time DC Export
‘Amourt QSE Tolal
(RTDCEXPANT-
QsEToT)
PR6636(2)

y

Rea-Time DC Export
‘Amount Total
(RTDCEXPATTOT)
PR66310(2)





Figure 10.0: Real-Time Energy Charge for DC Tie Export Represented

 by the QSE Under the Oklaunion Exemption
Assumptions

A1) When creating the RTSPP data cut for a given Settlement Point and Operating Day, the interface will include logic to evaluate and handle null values.  If the interface encounters a null value for any given 15-minute interval of the RTSPP data cut for a Settlement Point and Operating Day, the interface should initiate a “CRITICAL” error.  Essentially, this “CRITICAL” error should be raised when at least one interval of RTSPP data for a Settlement Point and Operating Day has a null value but other intervals have values, or when no RTSPP data exists for an entire Operating Day for a Settlement Point that is valid for that Operating Day.  

A2)  MMS will have the appropriate value for RTDCEXP.  If the DC Tie Schedule flows as planned, then ERCOT shall use schedules as the deemed meter readings for Real-Time settlement.  If the interconnected non-ERCOT Control Area schedule changes during the Operating Period, then ERCOT shall use the changed interconnected non-ERCOT Control Area schedule as the deemed meter reading for Real-Time settlement. (PR 4.4.4.2 (2))   If the DC Tie Schedule for export flows as planned, then the actual from MMS will be the original schedule.  If the schedule changed during the Operating Period, then the value from MMS will be the altered schedule.

A3)  The settlement system interface will create the RTDCEXP interval data cut using the RTDCEXP data from MMS.  When creating the interval data cut, the interface will substitute a 0 value for a null value only if at least one interval within the Operating Day has a non-zero quantity for the QSE and Settlement Point
A4)  A DC Tie Schedule must be transaction-specific, i.e., one schedule per transaction per DC Tie, rather than aggregate (net) schedules per DC Tie. (PR 4.4.4 (1))  When the interface system creates the RTDCEXP data cut it will aggregate all of the individual import transactions for the QSE, DC Tie, and Operating Day by 15-minute interval. 

A5) The interface will only create and provide an RTDCEXP interval data cut for DC Ties with export transactions in the original source system.
Business Rules

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR63
	PR 6.6.3.4
	Will be completed August 31, 2006
	 The Real-Time Energy Charge for DC Export Represented by the QSE Under the Oklaunion Exemption Charge Type calculation is only performed for DC Tie Settlement Points. 

	FR64
	PR 6.6.3.6
	Will be completed August 31, 2006
	The input bill determinants should not be rounded or truncated. 

	FR65
	PR 6.6.3.6
	Will be completed August 31, 2006
	All of the output bill determinants should be rounded to two (2) decimal places.

	FR66
	PR 9.5.6, PR 9.5.8
	Will be completed August 31, 2006
	Calculate RTDCEXPBILLAMT for the QSE as the QSE’s Operating Day total RTDCEXPAMT for the latter settlement run less the QSE’s Operating Day total RTDCEXPAMT for the most previous settlement run.

	FR67
	PR 12.3 (C)
	Will be completed August 31, 2006
	The following QSE specific bill determinants should be identified within the Settlement System as bill determinants that should be included in the private data extracts:

· RTDCEXP

· RTDCEXPAMT

· RTDCEXPAMTQSETOT

· RTDCEXPBILLAMT


	FR68
	PR 12.3 (C)
	Will be completed August 31, 2006
	The following ERCOT-wide bill determinants should be identified within the Settlement System as bill determinants that should be included in the public data extracts:

· RTSPP

· RTDCEXPAMTTOT


	FR69
	PR 6.6.3.6
	Will be completed August 31, 2006
	DRIVER: RTDCEXPAMT should be calculated for a QSE and Settlement Point that has an RTDCEXP data cut available for that Settlement Point, for the Operating Day.

	FR70
	PR 6.6.3.6
	Will be completed August 31, 2006
	RTDCEXPAMTQSETOT should be calculated for a QSE that has at least one RTDCEXPAMT data cut available for the Operating Day.

	FR71
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	RTDCEXPAMTTOT should be calculated for every Operating Day. 

	FR72
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	If RTDCEXPAMT data is not available for the Operating Day, the RTDCEXPAMTTOT data cut should be created with default values of zero.


Business Defined Errors

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR73
	PR 6.6.3.5 (1)
	Will be completed August 31, 2006
	If a RTSPP data cut is not available for a Settlement Point and Operating Day for which a driver data element exists, the system should log a “CRITICAL” error message and stop processing energy settlements for the Operating Day.  This means that any calculation that depends on the RTSPP and any downstream calculation should be stopped.  The error message should capture the missing data element, including the Settlement Point, and the Operating Day.


	FR74
	PR 4.4.4.3 (3)
	
	If the sum of the RTDCEXP for a QSE and Settlement Point is greater than the RTMG for the Oklaunion Resource then… 


Specific Database Needs

None

2.8 Real-Time Congestion Payment or Charge for Self-Schedules (RTCCAMT)

The congestion payment or charge to each QSE submitting a Self-Schedule calculated based on the difference in Real-Time SPPs at the specified sink and the source of the Self-Schedule multiplied by the amount of the Self-Schedule.  (PR 6.6.4(1))
	Requirement Id
	FR75

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.4 (1)

	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description: Calculate RTCCAMT by QSE, Source and Sink Settlement Point pair, Operating Day, and 15-minute interval, for all QSEs with a Self-Schedule for the Source and Sink Settlement Point pair.
RTCCAMT_<Q>_<SRSP>_<SKSP>
=  (RTSPP_<SKSP> - RTSPP_<SRSP>) 






* (SSQ_<Q>_<SRSP>_<SKSP> * ¼)




	Requirement Id
	FR76

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.4 (2)

	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description: Calculate the total RTCCAMT for a QSE, Operating Day, and 15-minute interval.

RTCCAMTQSETOT _<Q>
=
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	Requirement Id
	FR77

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.10 (2)

	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description: Calculate the total RTCCAMT to the market for the Operating Day and 15-minute interval.

RTCCAMTTOT
=
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 RTCCAMTQSETOT _<Q>



Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	RTSPP (Sink)
	$/MWh
	Real-Time Settlement Point Price per Settlement Point - The Real-Time Settlement Point Price at the sink Settlement Point, for the 15-minute Settlement Interval, for the self-schedule.
	MMS

	Interval Frequency: 4 / hour

Additional Comments: None

 

	RTSPP (Source)
	$/MWh
	Real-Time Settlement Point Price per Settlement Point - The Real-Time Settlement Point Price at the source Settlement Point, for the 15-minute Settlement Interval, for the self-schedule.
	MMS

	Interval Frequency: 4 / hour

Additional Comments: None

 

	SSQ
	MW
	Self-Schedule Quantity per Self-Schedule—The QSE’s Self Schedule MW quantity for the Self-Schedule, for the 15-minute Settlement Interval.
	MMS

	Interval Frequency: 4 / hour

Additional Comments: This is the validated Self-Schedule at the end of all Adjustment Periods (i.e. at the end of the Operating Day) for the QSE and Operating Day.
 


Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	 RTCCAMT
	$
	Real-Time Congestion Cost Amount per QSE per Self-Schedule—The congestion charge to the QSE for its Self-Schedule, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None



	RTCCAMTQSETOT
	$
	Real-Time Congestion Cost Amount QSE Total per QSE(The total net congestion payments and charges to the QSE for its Self-Schedules for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None



	RTCCAMTTOT
	$
	Real-Time Energy Congestion Cost Amount Total(The total net congestion payments and charges for all of the Self-Schedules for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None



	RTCCBILLAMT
	$
	Real-Time Congestion Cost Amount per QSE - The difference between two consecutive daily summed settlement runs of the total RTCCAMT for the QSE and for the Operating Day.
	Settlement System

	Interval Frequency: 1 / day

Additional Comments: This bill determinant is not specifically documented in the Nodal Protocols but is required as a result of Section 9 Statements and Invoices Protocol requirements.  



Data Dependencies

D1) Calculation of the RTCCAMT is dependent upon availability of the input bill determinants.

D2) The calculation of RTCCAMTQSETOT for a QSE is dependent upon the calculation of RTCCAMT for all Self-Schedules for that QSE.

D3) The calculation of RTCCAMTTOT is dependent upon the calculation of RTCCAMT for all QSEs.

D4) The Real-Time Revenue Neutrality Allocation Charge Type (LARTRNAMT) is dependent upon calculation of RTCCAMTTOT.

[image: image27.png]Settlement System

ndu| uopeinojed \\

1
H

Driver.

SeffSchedule
‘Quantity
(ssQ)

Real-Time.

Setlement Point

Price at Source
(RTSPP)

Real-Time
‘Settlment Point
Price at Snk
(RTSPP)

RealTime Congestion
Cost Amount
(RTCCANT)
PRE64(1)

v
Real-Time Congesiion
‘Cost Amount QSE
Total
(RTCCAMTGSETOT)
PR664(1)

v

RealTime Congesiion
Cost Amount Total
(RTCCAMTTOT)
PR66.10(2)





Figure 11.0: Real-Time Congestion Payment or Charge for Self-Schedules
Assumptions

A1)  When creating the SSQ data cut for a QSE and source and sink Settlement Point pair, the interface will substitute a 0 value for a null value only if at least one interval within the Operating Day has a non-zero quantity for that Settlement Point pair.  If there are no intervals with a non-zero quantity for the entire Operating Day, then the interface will not create an SSQ data cut for that Settlement Point pair and Operating Day.

A2)  When creating the SSQ data cut for a QSE and source and sink Settlement Point pair, the interface will use the Self-Schedule values that exist in MMS at the end of the Adjustment Period for each interval of the Operating Day.  The interface will aggregate all SSQ data available for the same QSE, interval, and source and sink Settlement Point pair.
A3) When creating the RTSPP data cut for a given Settlement Point and Operating Day, the interface will include logic to evaluate and handle null values.  If the interface encounters a null value for any given 15-minute interval of the RTSPP data cut for a Settlement Point and Operating Day, the interface should initiate a “CRITICAL” error.  Essentially, this “CRITICAL” error should be raised when at least one interval of RTSPP data for a Settlement Point and Operating Day has a null value but other intervals have values, or when no RTSPP data exists for an entire Operating Day for a Settlement Point that is valid for that Operating Day.  
Business Rules

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR78
	PR 6.6.3.6
	Will be completed August 31, 2006
	The input bill determinants should not be rounded or truncated. 

	FR79
	PR 6.6.3.6
	Will be completed August 31, 2006
	All of the output bill determinants should be rounded to two (2) decimal places.

	FR80
	PR 9.5.6, PR 9.5.8
	Will be completed August 31, 2006
	Calculate RTCCBILLAMT for the QSE as the QSE’s Operating Day total RTCCAMT for the latter settlement run less the QSE’s Operating Day total RTCCAMT for the most previous settlement run.

	FR81
	PR 12.3 (C)
	Will be completed August 31, 2006
	The following QSE specific bill determinants should be identified within the Settlement System as bill determinants that should be included in the private data extracts:

· SSQ
· RTCCAMT

· RTCCAMTQSETOT

· RTCCBILLAMT


	FR82
	PR 12.3 (C)
	Will be completed August 31, 2006
	The following ERCOT-wide bill determinants should be identified within the Settlement System as bill determinants that should be included in the public data extracts:

· RTSPP

· RTCCAMTTOT


	FR83
	PR 6.6.3.6
	Will be completed August 31, 2006
	DRIVER: RTCCAMT should be calculated for a QSE and Settlement Point that has an SSQ data cut available for that Settlement Point, for the Operating Day.

	FR84
	PR 6.6.3.6
	Will be completed August 31, 2006
	RTCCAMTQSETOT should be calculated for a QSE that has at least one RTCCAMT data cut available for the Operating Day.

	FR85
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	RTCCAMTTOT should be calculated for every Operating Day. 

	FR86
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	If RTCCAMT data is not available for the Operating Day, the RTCCAMTTOT data cut should be created with default values of zero.


Business Defined Errors

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR87
	PR 6.6.3.5 (1)
	Will be completed August 31, 2006
	If a RTSPP data cut is not available for a Settlement Point and Operating Day for which a driver data element exists, the system should log a “CRITICAL” error message and stop processing energy settlements for the Operating Day.  This means that any calculation that depends on the RTSPP and any downstream calculation should be stopped.  The error message should capture the missing data element, including the Settlement Point, and the Operating Day.



Specific Database Needs

None
2.9 Base Point Deviation Charge (BPDAMT)

To Be Sub-Process for Settlements and Billing

The following charts illustrate the dependencies between the various Base Point Deviation Settlement calculations.  Disclaimer:  the diagram is meant to provide contextual information only, to the extent that the information in the Functional Requirements conflict with the diagram, the functional requirements shall override the diagram.
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Figure 12.0: Base Point Deviation Settlement Data Dependencies
Calculation Process for Base Point Deviation Charge

	Requirement ID
	FR88

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.5


	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description

The ERCOT Settlement system shall determine the resource type from the resource name within the AABP bill determinant.  If the resource type is an Intermittent Renewable Resource (IRR) Generation Resource, then the ERCOT Settlement system shall perform the Calculation Process for IRR Generation Resources; otherwise the ERCOT Settlement system shall perform the Calculation Process for Generation Resources, Excluding IRRs.

If AABP_<Q>_<SP>_<R> resource type = IRR

Then Perform Calculation Process for IRR Generation Resources

Otherwise Perform Calculation Process for Generation Resources, excluding IRR


2.9.1
Calculation Process for IRR Generation Resources

(1)
ERCOT shall charge a QSE for an IRR a Base-Point deviation charge if the IRR metered generation is more than 10% above its Base Point and if the Base Point is 2 MW or more below the IRR’s HSL. The deviation charge may be refunded if the IRR shows, to ERCOT’s satisfaction, that the IRR was taking the necessary control actions to produce at levels equal to or less than the Base Point but was unable to comply solely due to increasing renewable energy input.  The IRR must always take the necessary control actions, in its capability, to comply with Base Point Dispatch Instructions if the Base Point is 2 MW or more below the IRR’s HSL as soon as practicable. 

(2)
The charge to each QSE for non-excused over-generation of each IRR at each Resource Node Settlement Point, if the Real-Time metered generation is greater than the upper tolerance during a 15-minute Settlement Interval, is calculated as follows: (6.6.5.2)

Charge is calculated by QSE, Settlement Point, and Resource for each 15-Minute Interval of the Operating Day.
	Requirement ID
	FR89

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.5.2


	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description

For IRR Generation Resources:

If AABP_<Q>_<SP>_<R> > (HSL_<Q>_<SP>_<R> – QIRR) 

Then BPDAMT_<Q>_<SP>_<R>
=
0

Otherwise

BPDAMT_<Q>_<SP>_<R>

=
Max (0, RTSPP_<SP>) * 







Max (0, TWTG_<Q>_<SP>_<R> – ¼ * 





AABP_<Q>_<SP>_<R> * (1 + KIRR))


2.9.2 
Calculation Process for Generation Resources, excluding IRR

	Requirement ID
	FR90

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.5.1


	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description

For all Generation Resources, except Intermittent Renewable Resources, the ERCOT Settlement system shall determine whether or not the Generation Resource over-generated or under-generated, on an interval by interval basis, as compared to the resource’s Base Point.

If AABP_<Q>_<SP>_<R> > TWTG_<Q>_<SP>_<R>
Then Perform Calculation Process for Generation Resources, excluding IRRs, for Over Generation.

Otherwise Perform Calculation Process for Generation Resources, excluding IRRs, for Under Generation


2.9.2.1
Calculation Process for Generation Resources, excluding IRRs, for Over Generation
ERCOT shall charge a QSE for a Generation Resource for over generation that exceeds the following tolerance.  The tolerance is the greater of:

(a)
5% of the average of the Base Points in the Settlement Interval adjusted for any Ancillary Services deployments; or

(b)
5 MW for metered generation above the average of the Base Points in the Settlement Interval adjusted for any Ancillary Services deployments. 

The charge to each QSE for over-generation of each Generation Resource at each Resource Node Settlement Point, if the Real-Time metered generation is greater than the upper tolerance during a given 15-minute Settlement Interval, is calculated as follows: (PR 6.6.5.1.1) 

Charge is calculated by QSE, Settlement Point, and Resource for each 15-Minute Interval of the Operating Day.
	Requirement ID
	FR91

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.5.1.1 


	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description

BPDAMT_<Q>_<SP>_<R>   =
Max (0, RTSPP_<SP>) * 







Max [0, (TWTG_<Q>_<SP>_<R> – ¼ * Max (((1 + K1) 



* AABP_<Q>_<SP>_<R>),(AABP_<Q>_<SP>_<R> + Q1)))]


2.9.2.2
Calculation Process for Generation Resources, excluding IRRs, for Under Generation

(1)
ERCOT shall charge a QSE for a Generation Resource for under generation if the metered generation is below the lesser of:

(a)
95% of the average of the Base Points in the Settlement Interval adjusted for any Ancillary Service deployments; or

(b)
The average of the Base Points in the Settlement Interval adjusted for any Ancillary Service deployments minus 5 MW.

(2)
The charge to each QSE for under-generation of each Generation Resource at each Resource Node Settlement Point for a given 15-minute Settlement Interval is calculated as follows: (PR 6.6.5.1.2)

Charge is calculated by QSE, Settlement Point, and Resource for each 15-Minute Interval of the Operating Day.  

	Requirement ID
	FR92

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.5.1.2 


	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description

BPDAMT_<Q>_<SP>_<R>   =
Max (0, RTSPP_<SP>) * Min (1, KP) *





Max [0, (Min (((1 – K2) * ¼
(AABP_<Q>_<SP>_<R>)) ,  



¼ (AABP_<Q>_<SP>_<R> – Q2)) 






– TWTG_<Q>_<SP>_<R>)]


Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	AABP
	MW
	Adjusted Aggregated Base Point per QSE per Settlement Point per Resource—The aggregated Base Point adjusted for Ancillary Service deployments, of Generation Resource R represented by QSE Q at Resource Node SP, for the 15-minute Settlement Interval.
	EMS

	Interval Frequency: 4 / hour

Additional Comments:  The AABP calculation process needs to adhere to §6.4.2.2, §6.6.5.1(2), and §6.6.5.1(3).  For example (but not limited to), the AABP should equal zero for a 15-minute settlement interval where the Resource’s BP deviation is in a direction that contributes to frequency correction that resolves an ERCOT System frequency deviation and the ERCOT System frequency deviation is greater than ±0.05 Hz at any point during the 15-minute settlement interval.

	TWTG
	MWh
	Time-Weighted Telemetered Generation per QSE per Settlement Point per Resource—The telemetered generation of Generation Resource R represented by QSE Q at Resource Node SP, for the 15-minute Settlement Interval.
	EMS

	Interval Frequency: 4 / hour

Additional Comments:  The TWTG calculation process needs to adhere to §6.4.2.2, §6.6.5.1(2), and §6.6.5.1(3).  For example (but not limited to), the TWTG should equal zero for a 15-minute settlement interval where the Resource’s BP deviation is in a direction that contributes to frequency correction that resolves an ERCOT System frequency deviation and the ERCOT System frequency deviation is greater than ±0.05 Hz at any point during the 15-minute settlement interval.

	RTSPP
	$ / MWh
	Real-Time Settlement Point Price per Settlement Point—The Real-Time Settlement Point Price at Settlement Point SP, for the 15-minute Settlement Interval.
	MMS

	Interval Frequency: 4 / hour

Additional Comments:  This value will need to have additional effective dating functionality to allow for future system / value changes.

	K1
	Scalar
	The percentage tolerance for over-generation, 5%.  
	Settlement System

	Interval Frequency:  Constant

Additional Comments:  This value will need to have additional effective dating functionality to allow for future system / value changes.

	K2
	Scalar
	The percentage tolerance for under-generation, 5%.  
	Settlement System

	Interval Frequency: Factor Value -- Constant

Additional Comments:  This value will need to have additional effective dating functionality to allow for future system / value changes.

	KIRR
	Scalar
	The percentage tolerance for over-generation of an IRR, 10%.
	Settlement System

	Interval Frequency:  Constant

Additional Comments:  This value will need to have additional effective dating functionality to allow for future system / value changes.

	Q1
	MW
	The MW tolerance for over-generation, 5 MW.
	Settlement System

	Interval Frequency:  Constant

Additional Comments:  This value will need to have additional effective dating functionality to allow for future system / value changes.

	Q2
	MW
	The MW tolerance for under-generation, 5 MW.
	Settlement System

	Interval Frequency:  Constant

Additional Comments:  This value will need to have additional effective dating functionality to allow for future system / value changes.

	QIRR
	MW
	The threshold to test the adjusted aggregated Base Point against the HSL for an IRR, 2 MW.
	Settlement System

	Interval Frequency:  Constant

Additional Comments:  This value will need to have additional effective dating functionality to allow for future system / value changes.

	KP
	Scalar
	The coefficient applied to the Settlement Point Price for under-generation charge, 1.0.
	Settlement System

	Interval Frequency:  Constant

Additional Comments:  This value will need to have additional effective dating functionality to allow for future system / value changes.


Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	BPDAMT
	$
	Base Point Deviation Charge per QSE per Settlement Point per Resource—The charge to QSE Q for Generation Resource R at Resource Node SP, for its deviation from Base Point, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None

	BPDBILLAMT
	$
	Base Point Deviation Charge per QSE per Settlement Point per Resource— The difference between two consecutive daily summed settlement runs  (Aggregated by Settlement Point and Resource) of BPDAMT for QSE Q in the Real-Time Market.     
	Settlement System

	Interval Frequency: 1 / Day
Additional Comments:  This bill determinant is not specifically documented in the Nodal Protocols but is required as a result of Section 9 Statements and Invoices Protocol requirements.  


Data Dependencies

D1)  Calculation of the BPDAMT depends upon the availability of the RTSPP, AABP, and TWTG bill determinants.

Assumptions

A1) 
When creating the RTSPP data cut for a given Settlement Point and Operating Day, the interface will include logic to evaluate and handle null values.  If the interface encounters a null value for any given 15-minute interval of the RTSPP data cut for a Settlement Point and Operating Day, the interface should initiate a “CRITICAL” error.  Essentially, this “CRITICAL” error should be raised when at least one interval of RTSPP data for a Settlement Point and Operating Day has a null value but other intervals have values, or when no RTSPP data exists for an entire Operating Day for a Settlement Point that is valid for that Operating Day.

A2)
The Original Source system should only make available, or appropriately flag, AABP data, as a 15-minute weighted average value across all of the SCED intervals during the 15-minute settlement interval, for Resources that are required to pay a Base Point Deviation, as defined by the ERCOT Nodal Protocols.  Essentially, the Original Source system should not propagate AABP data for any RMR Units, Dynamically Scheduled Resources (except as described in §6.4.2.2 of the Nodal Protocols,) Qualifying Facilities that do not submit an Energy Offer Curve for the Settlement Interval, or Generation Resources which meet the specified exclusions laid out in §6.6.5 (e.g. violation of Resource Parameters), §6.6.5.1(2), and §6.6.5.1(3) of the Nodal Protocols.  The Interface shall appropriately interpolate data from the original source system in a fashion to create an AABP interval data cut for an entire day, substituting zeros for the intervals that have null values.  As such, the Settlement System will settle based upon any AABP data created, or flagged appropriately, by the original source system.

A3)
The original source system should only make available, or appropriately flag, TWTG data, as a 15-minute weighted average value across all of the SCED intervals during the 15-minute settlement interval, for Resources that are required to pay a Base Point Deviation, as defined by the ERCOT Nodal Protocols. Essentially, the Original Source system should not propagate TWTG data for any RMR Units, Dynamically Scheduled Resources (except as described in §6.4.2.2 of the Nodal Protocols,) Qualifying Facilities that do not submit an Energy Offer Curve for the Settlement Interval, or Generation Resources which meet the specified exclusions laid out in §6.6.5 (e.g. violation of Resource Parameters), §6.6.5.1(2), and §6.6.5.1(3) of the Nodal Protocols.  The Interface shall appropriately interpolate data from the original source system in a fashion to create a TWTG interval data cut for an entire day, substituting zeros for the intervals that have null values.  As such, the Settlement System will settle based upon any TWTG data created, or flagged appropriately, by the original source system.

Business Rules

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR93
	(PR 6.6.5.1.1) (PR 6.6.5.1.2)
	Will be completed August 31
	The input bill determinants should not be rounded or truncated.  This includes the following bill determinants: 

     RTSPP

     TWTG

     AABP

     K1

     Q1

     K2

     Q2

     KIRR

     QIRR

     KP

	FR94
	(PR 6.6.5.1.1) (PR 6.6.5.1.2)
	Will be completed August 31
	The following output bill determinants should be rounded to two (2) decimal places: BPDAMT

	FR95
	PR 12.3 (C)
	Will be completed August 31
	The following bill determinants shall be identified within the Settlement System as a bill determinant that ought to be included in the public data extracts.  

     RTSPP

     K1

     Q1

     K2

     Q2

     KIRR

     QIRR

     KP

All of the other input, intermediate, and output bill determinants defined below should be identified within the Settlement System as a bill determinant that should be included in the private data extracts.

     AABP

     TWTG

     BPDAMT

	FR96
	(PR 6.6.5.1.1) (PR 6.6.5.1.2)
	Will be completed August 31, 2006
	If an AABP data cut is not available for the QSE, Settlement Point, Resource and Operating Day for which a TWTG data cut for the same QSE, Settlement Point, Resource, and Operating Day exists, the system should use a default value of zero (0) for each interval.  No error message is necessary.

	FR97
	(PR 6.6.5.1.1) (PR 6.6.5.1.2)
	Will be completed August 31, 2006
	If an TWTG data cut is not available for the QSE, Settlement Point, Resource and Operating Day for which a AABP data cut for the same QSE, Settlement Point, Resource, and Operating Day exists, the system should use a default value of zero (0) for each interval.  No error message is necessary.

	FR98
	(PR 6.6.5.1.1) (PR 6.6.5.1.2)
	Will be completed August 31
	DRIVER: The BPDAMT calculation should only be attempted for QSEs for which there is a resource with a AABP and TWTG data cuts in the settlement system.

	FR99
	PR 9.5.6, PR 9.5.8
	Will be completed August 31
	The BPDBILLAMT value shall be calculated as the entire day’s sum of the BPDAMT (aggregated across Settlement Points and Resources for a QSE) values for the latter settlement run less the entire day’s sum of the BPDAMT (aggregated across Settlement Points and Resources for a QSE) values for the most previous settlement run.


Business Defined Errors

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR100
	(PR 6.6.5.1.1) (PR 6.6.5.1.2)
	Will be completed August 31, 2006
	If a RTSPP data cut is not available for a Settlement Point and Operating Day for which a driver data element exists, the system should log a “CRITICAL” error message and stop processing energy settlements for the Operating Day.  This means that any calculation that depends on the RTSPP and any downstream calculation should be stopped.  The error message should capture the missing data element, including the Settlement Point, and the Operating Day.


Specific Database Needs

1) The Settlement System will need a structure sufficient enough to allow for effective dating and value changes for the Constants and Coefficients listed above.

2) The Settlement System will need to maintain a structure that allows the System to lookup the Resource Type based upon the Resource Name.

2.10 Base Point Deviation Payment (LABPDAMT)

ERCOT shall pay the Base-Point deviation charges collected from the QSEs representing Generation Resources to the QSEs representing Load based on Load Ratio Share. The payment to each QSE for a given 15-minute Settlement Interval is calculated as follows: (6.6.5.4)
Payment is calculated by QSE, Settlement Point, and Resource for each 15-Minute Interval of the Operating Day.  
	Requirement ID
	FR101

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.5.4


	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description

LABPDAMT_<Q>


=
(-1) * BPDAMTTOT * LRS_<Q>


	Requirement ID
	FR102

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.5.4


	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description

BPDAMTTOT


=
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S

BPDAMTQSETOT_<Q>


	Requirement ID
	FR103

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.5.4


	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description

BPDAMTQSETOT_<Q>


=
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BPDAMT_<Q>_<SP>_<R>


Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	BPDAMT
	$
	Base Point Deviation Charge per QSE per Settlement Point per Resource—The charge to QSE Q for Generation Resource R at Resource Node SP, for its deviation from Base Point, for the 15-minute Settlement Interval.
	Settlement System

See FR88, FR90, FR91

	Interval Frequency: 4 / hour

Additional Comments:  None

	LRS
	None
	The Load Ratio Share calculated for QSE Q for the 15-minute Settlement Interval.  See Section 6.6.2.2, QSE Load Ratio Share for a 15-Minute Settlement Interval.
	Data Aggregation

See Section 2.2

	Interval Frequency: 4 / hour

Additional Comments:  None


Intermediate Bill Determinants

	Variable
	Unit
	Definition
	Destination

	BPDAMTQSETOT
	$
	Base-Point Deviation Amount QSE Total per QSE—The total of Base-Point Deviation Charges to QSE Q for all Generation Resources represented by this QSE, for the 15-minute Settlement Interval.
	Settlement System



	Interval Frequency: 4 / hour

Additional Comments:  None

	BPDAMTTOT
	$
	Base-Point Deviation Amount Total—The total of Base-Point Deviation Charges to all QSEs for all Generation Resources, for the 15-minute Settlement Interval.
	Settlement System



	Interval Frequency: 4 / hour

Additional Comments:  None


Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	LABPDAMT
	$
	Load-Allocated Base-Point Deviation Amount per QSE—QSE Q’s share of the total charge for all the Generation Resource’s Base Point deviation, based on Load Ratio Share, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None

	LABPDBILLAMT
	$
	Load-Allocated Base-Point Deviation Amount per QSE — The difference between two consecutive daily summed settlement runs of LABPDAMT for QSE Q for the Operating Day.     
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  This bill determinant is not specifically documented in the Nodal Protocols but is required as a result of Section 9 Statements and Invoices Protocol requirements.  


Data Dependencies

D1)  Calculation of the LABPDAMT depends upon the completion of the BPDAMT calculation process and the availability of the LRS bill determinant.

Assumptions

None
Business Rules

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR104
	(PR 6.6.5.4) 
	Will be completed August 31
	The input bill determinants should not be rounded or truncated.  This includes the following bill determinants: 

     BPDAMT

     LRS

     BPDAMTQSETOT

     BPDAMTTOT

	FR105
	(PR 6.6.5.4)
	Will be completed August 31
	The following output bill determinants should be rounded to two (2) decimal places: LABPDAMT

	FR106
	PR 12.3 (C)
	Will be completed August 31
	The following bill determinants shall be identified within the Settlement System as a bill determinant that ought to be included in the public data extracts.  

     BPDAMTTOT
All of the other input, intermediate, and output bill determinants defined below should be identified within the Settlement System as a bill determinant that should be included in the private data extracts.

     LRS
     BPDAMT
     BPDAMTQSETOT

     LABPDAMT

	FR107
	(PR 6.6.5.4)
	Will be completed August 31
	DRIVER: The LABPDAMT calculation should be calculated for all active QSEs.

	FR108
	PR 9.5.6, PR 9.5.8
	Will be completed August 31
	The LABPDBILLAMT value shall be calculated as the entire day’s sum of the LABPDAMT values for the latter settlement run less the entire day’s sum of the BPDAMT values for the most previous settlement run.


Business Defined Errors

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR109
	 (PR 6.6.5.4)
	Will be completed August 31, 2006
	If an active QSE does not have a LRS data cut for the Operating Day, then the Settlement System should LABPDAMT to zero for each interval of the Operating Day.  Additionally the Settlement System should issue a Warn / Default error with the QSE and Operating Day included in the error message.


Specific Database Needs

None

2.11 Real-Time Revenue Neutrality Allocation (LARTRNAMT)
ERCOT must be revenue-neutral in each Settlement Interval. Each QSE receives an allocated share, on a Load Ratio Share basis, of the net amount of:

(a)
Real-Time Energy Imbalance payments or charges under Section 6.6.3.1, Real-Time Energy Imbalance Payment or Charge at  a Resource Node;

(b)
Real-Time Energy Imbalance payments or charges under Section 6.6.3.2, Real-Time Energy Imbalance Payment or Charge at a Load Zone;

(c)
Real-Time Energy Imbalance payments or charges under Section 6.6.3.3, Real-Time Energy Imbalance Payment or Charges at a HUB;

(d)
Real-Time energy payments under Section 6.6.3.4, Real-Time Energy Payment for DC Tie Import;

(e)
Real-Time energy payments under Section 6.6.3.5, Payment for a Block Load Transfer Point; 
(f)
Real-Time energy charge under Section 6.6.3.6, Charge for an Export Represented by a QSE under the Oklaunion Exemption; 
(g)
Real-Time congestion payments or charges under Section 6.6.4, Real-Time Congestion Payment or Charge for Self Schedules;

 (h)
Real-Time value of Day-Ahead energy sale from RMR Units under Section 6.6.6.5, RMR Service Charge; 
(i)
Real-Time energy charges under Section 6.6.4.3, Real-Time Energy Charge for Energy Sale through Energy Trades; (NPRR change required: This item should be removed from the list.)
(j)
Real-Time energy charges under Section 6.6.4.4, Real-Time Energy Charge for DC Tie Export represented by the QSE under Oklaunion Exemption; (NPRR change required: This item should be removed from the list; it is a duplicate to (f) and it also references the wrong Protocol section.)
 (k)
Real-Time payments or charges to the CRR Owners under Section 7.9.2, Real-Time CRR Payments and Charges
(PR 6.6.10 (1))

Note: The NPRR change should also correct the variable definition table within 6.6.10 (2).  The following variables should be removed from the table, as they are not used at all in the LARTRNAMT calculation process: RTMGAMTQSETOT, RTAMLAMTQSETOT, BLTLAMTQSETOT, RTDAEPAMTQSETOT, and RTDAESAMTQSETOT.  The following variables should be included in the table, as they are used by the LARTRNAMT calculation process and are referenced in the equations in 6.6.10 (2): RTEIAMTQSETOT and RTCCAMTQSETOT.
	Requirement Id
	FR110

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.10 (2)

	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description: Calculate the RT Revenue Neutrality Allocation by QSE for each 15-minute interval in the Operating Day.
LARTRNAMT_<Q>    = 
(-1) * (RTEIAMTTOT + BLTRAMTTOT  + RTDCIMPAMTTOT 



+ RTDCEXPAMTTOT + RTCCAMTTOT + RMRDAESRTVTOT 



+ RTOBLAMTTOT / 4 + RTOPTAMTTOT / 4 + RTOPTRAMTTOT /4)  




* LRS q 
(NPRR change required: Modify the terminology in PR 6.6.10 to refer to RTDCIMPAMTTOT and RTDCEXPAMTTOT instead of RTBTBEXPAMTTOT and RTBTBEXPAMTTOT in order to be consistent with PR 6.6.3.4 and PR 6.6.3.6.)


Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	 RTEIAMTTOT
	$
	Real-Time Energy Imbalance Amount Total (The Total net payments and charges for Real-Time Energy Imbalance at all Settlement Points (Resource, Load Zone, or Hub) for the 15-Minute Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None



	 BLTRAMTTOT
	$
	Block Load Transfer Resource Amount Total(The total of the payments for energy delivered into the ERCOT System through BLT Points for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None



	 RTDCIMPAMTTOT
	$
	Real-Time DC Import Amount Total—The summation of payments for DC Tie import, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None


	 RTDCEXPAMTTOT
	$
	Real-Time DC Export Amount Total—The summation of charges to all QSEs that are under the “Oklaunion Exemption” for DC Tie export, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None


	 RTCCAMTTOT
	$
	Real-Time Energy Congestion Cost Amount Total(The total net congestion payments and charges for all of the Self-Schedules for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None



	 RMRDAESRTVTOT
	$
	RMR Day-Ahead Energy Sale Real-Time Value Total—The total of the Real-Time value of the Day-Ahead energy sales from all RMR Units, for the 15-minute Settlement Interval.  See Section 6.6.6, Reliability Must Run Settlement.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  For more information on this bill determinant see the TN.COMS.63C01.RTRMR.REQUIREMENTS.A business requirements document.


	 RTOBLAMTTOT
	$
	Real-Time Obligation Amount Total—The sum of all payments and charges for PTP Obligations settled in Real-Time, for the hour that includes the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  For more information on this bill determinant see the TN.COMS.63C01.RTCRR.REQUIREMENTS.A business requirements document.


	 RTOPTAMTTOT
	$
	Real-Time Option Amount Total—The sum of all payments for PTP Options settled in Real-Time, for the hour that includes the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  For more information on this bill determinant see the TN.COMS.63C01.RTCRR.REQUIREMENTS.A business requirements document.


	 RTOPTRAMTTOT
	$
	Real-Time Option with Refund Amount Total—The sum of all payments for PTP Options with Refund settled in Real-Time, for the hour that includes the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  For more information on this bill determinant see the TN.COMS.63C01.RTCRR.REQUIREMENTS.A business requirements document.


	 LRS
	
	Load Ratio Share per QSE—The Load Ratio Share as defined in Section 2, Definitions and Acronyms, for the QSE, for the 15-minute Settlement Interval.
	Data Aggregation



	Interval Frequency: 4 / hour

Additional Comments:  None



Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	LARTRNAMT
	$
	Load-Allocated Real-Time Revenue Neutrality Amount per QSE — The QSE’s share of the total Real-Time revenue neutrality amount, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None

	LARTRNBILL-AMT
	$
	Load-Allocated Real-Time Revenue Neutrality Bill Amount per QSE - The difference between two consecutive daily summed settlement runs of the total LARTRNAMT for the QSE and for the Operating Day.
	Settlement System

	Interval Frequency: 1 / day

Additional Comments: This bill determinant is not specifically documented in the Nodal Protocols but is required as a result of Section 9 Statements and Invoices Protocol requirements.  



Data Dependencies

D1) Calculation of the LARTRNAMT for a QSE is dependent upon calculation of RTEIAMTTOT.

D2) Calculation of the LARTRNAMT for a QSE is dependent upon calculation of BLTRAMTTOT.

D3) Calculation of the LARTRNAMT for a QSE is dependent upon calculation of RTDCIMPAMTTOT.

D4) Calculation of the LARTRNAMT for a QSE is dependent upon calculation of RTDCEXPAMTTOT.

D5) Calculation of the LARTRNAMT for a QSE is dependent upon calculation of RTCCAMTTOT.

D6) Calculation of the LARTRNAMT for a QSE is dependent upon calculation of RMRDAESRTVTOT.

D7) Calculation of the LARTRNAMT for a QSE is dependent upon calculation of RTOBLAMTTOT.

D8) Calculation of the LARTRNAMT for a QSE is dependent upon calculation of RTOPTAMTTOT.

D9) Calculation of the LARTRNAMT for a QSE is dependent upon calculation of RTOPTRAMTTOT.

D10) Calculation of the LARTRNAMT for a QSE is dependent upon calculation of LRS.
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Figure 13.0: Load-Allocated Real-Time Revenue Neutrality Amount Data Dependencies
Assumptions

A1)  Data Aggregation calculates RTAML for every active QSE, and therefore LRS will be calculated and should be available for every active QSE.
Business Rules

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR111
	PR 6.6.3.1 (3), 

PR 6.6.3.2 (3), 

PR 6.6.3.3 (3)
	Will be completed August 31, 2006
	The input bill determinants should not be rounded or truncated. 

	FR112
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	All of the output bill determinants should be rounded to two (2) decimal places.

	FR113
	PR 9.5.6, PR 9.5.8
	Will be completed August 31, 2006
	Calculate LARTRNBILLAMT for the QSE as the QSE’s Operating Day total LARTRNAMT for the latter settlement run less the QSE’s Operating Day total LARTRNAMT for the most previous settlement run.

	FR114
	PR 12.3 (C)
	Will be completed August 31, 2006
	The following QSE specific bill determinants should be identified within the Settlement System as bill determinants that should be included in the private data extracts:

· LRS

· LARTRNAMT
· LARTRNBILLAMT



	FR115
	PR 12.3 (C)
	Will be completed August 31, 2006
	The following ERCOT-wide bill determinants should be identified within the Settlement System as bill determinants that should be included in the public data extracts:

· RTEIAMTTOT

· RTBLTRAMTTOT

· RTDCIMPAMTTOT

· RTDCEXPAMTTOT

· RTCCAMTTOT

· RMRDAESRTVTOT

· RTOBLAMTTOT

· RTOPTAMTTOT

· RTOPTRAMTTOT



	FR116
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	DRIVER: LARTNRAMT should be calculated for every active QSE for the Operating Day.

	FR117
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	If RTEIAMTTOT data is not available for the Operating Day, the RTEIAMTTOT data should be created with default values of zero and the system should log a warning message that indicates the Operating Day and the missing data element.



	FR118
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	If RTBLTRAMTTOT data is not available for the Operating Day, the RTBLTRAMTTOT data should be created with default values of zero and the system should log a warning message that indicates the Operating Day and the missing data element.



	FR119
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	If RTDCIMPAMTTOT data is not available for the Operating Day, the RTDCIMPAMTTOT data should be created with default values of zero and the system should log a warning message that indicates the Operating Day and the missing data element.



	FR120
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	If RTDCEXPAMTTOT data is not available for the Operating Day, the RTDCEXPAMTTOT data should be created with default values of zero and the system should log a warning message that indicates the Operating Day and the missing data element.



	FR121
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	If RTCCAMTTOT data is not available for the Operating Day, the RTCCAMTTOT data should be created with default values of zero and the system should log a warning message that indicates the Operating Day and the missing data element.



	FR122
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	If RMRDAESRTVTOT data is not available for the Operating Day, the RMRDAESRTVTOT data should be created with default values of zero and the system should log a warning message that indicates the Operating Day and the missing data element.



	FR123
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	If RTOBLAMTTOT data is not available for the Operating Day, the RTOBLAMTTOT data should be created with default values of zero and the system should log a warning message that indicates the Operating Day and the missing data element.



	FR124
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	If RTOPTAMTTOT data is not available for the Operating Day, the RTOPTAMTTOT data should be created with default values of zero and the system should log a warning message that indicates the Operating Day and the missing data element.



	FR125
	PR 6.6.10 (2)
	Will be completed August 31, 2006
	If RTOPTRAMTTOT data is not available for the Operating Day, the RTOPTRAMTTOT data should be created with default values of zero and the system should log a warning message that indicates the Operating Day and the missing data element.




Business Defined Errors

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR126
	PR 6.6.3.1 (3), 

PR 6.6.3.2 (3), 

PR 6.6.3.3 (3)
	Will be completed August 31, 2006
	If an active QSE does not have an LRS data cut for the Operating Day, the Settlement System should produce a WARN-DEFDAULT error message and default the LRS values to zero.  The warning message should indicate the QSE and Operating Day for which the LRS data is missing.


Specific Database Needs

None
2.12 ERCOT System Administration Charge (ESACAMT)
Each QSE shall pay an ERCOT System administration charge to administer the RTM market.  The ERCOT System administration charge is for each 15-minute Settlement Interval for each QSE. (PR 9.16.1)
	Requirement Id
	FR127

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 9.16.1

	Traceability to Sub-Process Maps
	Will be completed August 31, 2006

	Description: Calculate the ERCOT System Administration Charge by QSE and Operating Day for a 15-minute interval.

ESACAMT_<Q>
=

LAFF * (
[image: image33.wmf]SP

S

RTAML_<Q>_<SP>)

(NPRR change required: Modify 9.16.1 so that the equation sums the RTAML across Settlement Points before applying the Load Administration Fee Factor.



Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	RTAML
	MWh
	Real-Time Adjusted Metered Load—The QSE Adjusted Metered Load at the Settlement Point for the 15-minute Settlement Interval.
	Data Aggregation

	Interval Frequency: 4 / hour

Additional Comments:  None



	 LAFF
	$/MWh
	Load Administration Fee Factor—The ERCOT System administration fee rate in dollars per MWh.
	Settlement System

	Interval Frequency: Constant that is valid for a range of Operating Days
Additional Comments:  This value should be stored within the Settlement System with effective dates.  The LAFF value is applicable to all QSEs for the Operating Day range specified by the effective dates.



Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	ESACAMT
	$
	ERCOT System Administration Charge—The ERCOT System administration charge for each QSE per 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None

	ESACBILLAMT
	$
	ERCOT System Administration Charge Bill Amount— The difference between two consecutive daily summed settlement runs of the total ESACAMT for the QSE and for the Operating Day.
	Settlement System

	Interval Frequency: 1 / day

Additional Comments: This bill determinant is not specifically documented in the Nodal Protocols but is required as a result of Section 9 Statements and Invoices Protocol requirements.  



Data Dependencies

D1) Calculation of the ESACAMT for a QSE is dependent upon availability of the data inputs.
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Figure 14.0: ERCOT System Administration Charge Data Dependencies
Assumptions

A1) The ERCOT Board shall determine, subject to PUCT approval, the administrative fees, as described in this Section 9.10, Administrative Fees, and ERCOT shall post them on the MIS Public Area within two Business Days following PUCT approval.  (PR 9.16)  Once PUCT approved and published, the LAFF value will be available for entry into the Settlement System.  (NPRR change required: Correct the reference in PR 9.16 to make reference to 9.16 instead of 9.10.)
Business Rules

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR128
	PR 9.16.1
	Will be completed August 31, 2006
	The input bill determinants should not be rounded or truncated. 

	FR129
	PR 9.16.1
	Will be completed August 31, 2006
	All of the output bill determinants should be rounded to two (2) decimal places.

	FR130
	PR 9.5.6, PR 9.5.8
	Will be completed August 31, 2006
	Calculate ESACBILLAMT for the QSE as the QSE’s Operating Day total ESACAMT for the latter settlement run less the QSE’s Operating Day total ESACAMT for the most previous settlement run.

	FR131
	PR 12.3 (C)
	Will be completed August 31, 2006
	The following QSE specific bill determinants should be identified within the Settlement System as bill determinants that should be included in the private data extracts:

· RTAML
· ESACAMT
· ESACBILLAMT



	FR132
	PR 12.3 (C)
	Will be completed August 31, 2006
	The following ERCOT-wide bill determinants should be identified within the Settlement System as bill determinants that should be included in the public data extracts:

· LAFF


	FR133
	PR 9.16.1
	Will be completed August 31, 2006
	DRIVER: ESACAMT should be calculated for a QSE that has an RTAML data cut available for any Settlement Point, for the Operating Day.


Business Defined Errors

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR134
	PR 9.16.1
	Will be completed August 31, 2006
	If LAFF is not available for an Operating Day, the system should stop processing ESACAMT and should log an error indicating the missing data element and the Operating Day.


Specific Database Needs

	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR135
	PR 9.16.1
	Will be completed August 31, 2006
	The Settlement System should have the ability to store and maintain the LAFF value for defined ranges of Operating Days.


3. Supplementary Requirements

3.1 Performance Requirements 

Lodestar must be able to perform its full set of Nodal settlement calculations. Performance characteristics will be determined and detailed in the conceptual and detailed design. 

3.2 Legal and Regulatory requirements

All Lodestar financial data must be saved in accordance with standard accounting principles as dictated by the ERCOT Texas Nodal Protocols.  
3.3 System Security Requirements

Lodestar will only be accessed directly by internal ERCOT personnel either through thin client UI, Citrix environment, or thick client on employee desktops. Market Participants will be able to access their statements and invoices on ERCOT private web site. ERCOT private web site access will be controlled by digital certificate authentication in accordance with ERCOT security policies.  Additional details will be provided in the Conceptual System Design.

3.4 Back up and Recovery Requirements

All Lodestar Nodal settlement data must be backed up on a daily basis and recoverable within 24 hours.  Additional details will be provided in the Conceptual System Design.
3.5 Availability and Redundancy Requirements

Nodal Lodestar system must be available 7/24. Lodestar is considered a tier 1 system and critical to base ERCOT business processes.  Additional details will be provided in the Conceptual System Design.
3.6 Maintainability Requirements

Lodestar Nodal system will be maintained by internal ERCOT personnel. Service Level Agreements and explicit support will be detailed in the detail design document.

3.7 Daylight Savings Time shall be recognized in Nodal Market settlements.

Spring Daylight Savings Time Operating Day: 

1. Hour Ending 0300 will be skipped, resulting in 23 hourly intervals for the day.

2. The four fifteen minute intervals within Hour Ending 0300 will be skipped, resulting in 92 fifteen minute intervals for the day.

3. The sixty one minute intervals within Hour Ending 0300 will be skipped, resulting in 1380 total one minute intervals.

Fall Daylight Savings Time Operating Day: 

1. Hour Ending 0200 will have two (2) sets of data, resulting in 25 hourly intervals for the day.

2. The four fifteen minute intervals within Hour Ending 0200 will have two (2) sets of data, resulting in 100 fifteen minute intervals for the day.

3. The sixty one minute intervals within Hour Ending 0200 will have two (2) sets of data, resulting in 1500 total one minute intervals.

4. Protocol Coverage
Since one protocol may translate into many requirements, Project Managers are required to identify the coverage extent (Full/Partial) of all relevant Nodal Protocols that are mentioned in this requirements document.

	Protocol Sub-Section # (To the lowest level of granularity as possible)
	Coverage by Requirements

(Full/Partial)

	6.6.2.1
	Partial

	6.6.2.2
	Partial

	6.6.2.3
	Partial

	6.6.3.1 (1), (2), and (3)
	Partial

	6.6.3.2 (1), (2), and (3)
	Partial

	6.6.3.3 (1), (2), and (3)
	Partial

	6.6.3.4 (1) and (2)
	Partial

	6.6.3.5 (1) and (2)
	Partial

	6.6.3.6 (1) and (2)
	Partial

	6.4 (1) and (2)
	Partial

	6.6.5
	Partial

	6.6.5.1
	Partial

	6.6.5.1.1
	Partial

	6.6.5.1.2
	Partial

	6.6.5.2
	Partial

	6.6.5.3
	Partial

	6.6.5.4
	Partial

	6.6.10 (1) and (2)
	Partial

	9.16.1
	Partial
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