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Requirements Specification 

1. Data Aggregation 
1.1 Proposed System Scope
ERCOT plans to implement a new Nodal market in 2009.  Section 6 of the Nodal Protocols describes the Settlement Calculations for the Real-Time Energy Operations.  Included in these settlement calculations are data aggregation determinants which are a required input.  Sections 3, 4, and  6 versions dated August, 2007 including all changes from Nodal Baseline 1 and Nodal Baseline 2 were used to create these requirements. 
This document defines the data aggregation determinants that are required for Settlement Calculations for the Real-Time Energy Operations.  The requirements in scope for this document include all data aggregation determinants for all real-time energy settlement calculations.

The following Data Aggregation determinants are included in real-time energy settlement and are included in the scope of this document:
1) Real-Time Adjusted Metered Load per QSE per Settlement Point (RTAML) (PR 6.6.2.1, PR 6.6.2.2, PR 6.6.2.3, PR 6.6.3.2)
2) Real-Time Adjusted Metered Load Total (RTAMLTOT) (PR 6.6.2.1, PR 6.6.2.2,  PR 6.6.2.3)
3) Load Ratio Share per QSE (LRS) (PR 6.6.2.2, PR 6.6.5.4, PR 6.6.7.2, PR 6.6.9.2 (though it’s listed as LSR), PR 6.6.10 (though it’s listed as LSR)
4) Hourly Load Ratio Share per QSE (HLRS) (PR 6.6.2.3, PR 6.6.6.5, PR 6.6.8.2)
5) Monthly Load Ratio Share per QSE (MLRS) (PR 7.5.7, PR 7.9.3.5)

6) Monthly Load Ratio Share Zonal per QSE (MLRSZ) (PR 7.5.7)

7) Metered Energy at Bus (MEB) (PR 6.6.3.1)

8) Net Meter Real-Time Energy Total (NMRTETOT) (PR 6.6.3.1)
9) Real-Time Metered Generation per QSE per Settlement Point per Resource (RTMG) (PR 6.6.3.1, PR 6.6.6.1,  PR 6.6.6.2 (1), PR 6.6.6.2 (2), PR 6.6.7.1 (2.b), PR 6.6.9.1)
10) Block Load Transfer Resource per QSE per Settlement Point per BLT point (BLTR) (PR 6.6.3.5)
11) Generation Resource Capacity Factor calculation (GRCF) (PR 4.4.9.4.1(c), PR 4.4.9.4.1(d), PR 3.7.1.1 (2))
12) Real-Time Metered Generation  for Non-Modeled resources (RTMGNM)  (NPRR 52)

1.2 Document Conventions
1) All text lifted from the Nodal Protocols is in italic font.
2) All requirements are identified using FR1, FR2, etc.  
3) All dependencies are identified using D1, D2, etc.
4) All assumptions are identified using A1, A2, etc.
5) The “Original Source” column of the Input, Intermediate, and Output Bill Determinates tables (refer to Section 2, Functional Requirements) delineate the initial source of market and/or operational information required to construct each variable.  The data transformation process exists within the interface between the Settlement System and Market / Operational Systems.  A separate and distinct set of Business Requirements will address all data interfacing between the original source system and the Settlement System.

1.3 Document Assumptions

A1)
All existing zonal Data Aggregation bill determinants will continue to be produced in the nodal system unless noted otherwise in this document.

A2)
All ESI-ids will need to be mapped to substations which are mapped to Load Zones (i.e., no change to the current process).  
A3)
All EPS meters will need to be mapped to a bus.
A4)
The Settlement System should not store zero value data cuts for a Data Aggregation bill determinant, unless the zero data cut is a result of a calculation or a requirement specifies that the cut be saved.
A5)
The Data Aggregation business requirements may be subject to additional requirements for Credit Monitoring purposes.

A6)
The Data Aggregation bill determinant calculations are documented using the proposed format.  The following list defines the nomenclature used for the bill determinants though, not all of these bill determinant elements may apply to each bill determinant within this document):
<Q> = QSE

<CO> = CRR Owner

<R> = Resource

<SP> = Settlement 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
<REP> = Retail Electric Provider

<PI> = Profile ID

<LC> = Loss Code

<UFE> = UFE Zone

<CM> = Congestion Management Zone 

<PGC> = Power Generation Company

<SUFE> = UFE Analysis Zone / Sub-UFE Zone
<GSC> = Generator Site Code

<GUC> = Generator Unit Code

<BLTP> = Block Load Transfer Point

<NC> = Noie Code 
<TSP> = Transmission Service Provider

<ST> = Settlement Type (initial or final)
2. Functional Requirements

2.1 ERCOT Total Adjusted Metered Load (RTAMLTOT)

The ERCOT Total Adjusted Metered Load (RTAMLTOT) will need to be calculated for each settlement interval.  The ERCOT Total Adjusted Metered Load (RTAMLTOT) will be used in both hourly and 15-minute load ratio share calculations.

It should be noted that in the zonal market, a bill determinant named LTOTERCOT represents the same value as the nodal RTAMLTOT bill determinant.  In order to avoid having duplicate data, the LTOTERCOT bill determinant will not be created when the nodal market is implemented. All occurrences of the LTOTERCOT bill determinant will be replaced in existing rate language with the bill determinant RTAMLTOT, since the calculation of both is identical. 
	Requirement ID
	FR1

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.2.1, PR 6.6.2.2, PR 6.6.2.3


	Traceability to Sub-Process Maps
	TBD

	Description:  Calculate ERCOT Total Adjusted Metered Load (RTAMLTOT).

ERCOT total Adjusted Metered Load (excluding the DC Tie export associated with the QSEs under the “Oklaunion Exemption”) for a 15-minute Settlement Interval is calculated as follows:

RTAMLTOT =
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RTAMLTOT will be calculated by summing all of the LSEGUFE data cuts for non-exempt QSEs..


The above variables are defined below:
Input Bill Determinants
	Variable
	Unit
	Definition
	Original Source

	LSEGUFE
	MWh
	Load usage data that has been adjusted for Unaccounted for Energy (UFE), Transmission Losses, Distribution Losses, and DC Tie Exports (except for the Oklaunion Exemption).
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: The LSEGUFE cut is saved in the form of LSEGUFE_<REP>_<Q>_<PI>_<LC>_<UFE>_<SP>_<TSP>.


Output Bill Determinants
	Variable
	Unit
	Definition
	Destination

	RTAMLTOT
	MWh
	Real-Time Adjusted Metered Load Total—The total Adjusted Metered Load in ERCOT, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: The RTAMLTOT cut will be saved in the form of RTAMLTOT.



Data Dependencies

D1)
Calculation of the RTAMLTOT is dependent upon the availability of the input bill determinants.
D2)
Calculation of all LSEGUFE load cuts must be complete prior to the calculation of the RTAMLTOT.
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Business Rules

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

	FR2
	PR 6.6.2.1,
PR 6.6.2.2,

 PR 6.6.2.3

	TBD
	DRIVER: LSEGUFE 

Sum all LSEGUFE load cuts.



	FR3
	Internal
	TBD
	No input or output bill determinants should be rounded or truncated.

	FR4
	PR 12.3 (c)
	TBD
	All input and output bill determinants should be made available to the extracts process and should be classified in the settlement system as:

· RTAMLTOT – public
· RTAML - private

	FR5
	Internal
	TBD
	The LTOTERCOT bill determinant will not be created when the nodal market is implemented.


Business Defined Errors

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

	FR6
	Internal
	TBD
	A FATAL ERROR should be written and processing should stop for this job and all dependent jobs if no LSEGUFE cuts exist for the particular Operating Day. The error should state “No LSEGUFE cuts were found for Operating Day mm/dd/yyyy”, where:

mm is the month with 01 representing January, 02 representing February, …, 11 representing November, and 12 representing December, 

dd is the day with 01 representing the first day of the month, 02 representing the second day of the month, …, 30 representing the thirtieth day of the month, and 31 representing the thirty first day of the month, 

         and yyyy is the year.


	
	
	
	


Specific Database Needs - None
2.2 Real-Time Adjusted Metered Load per Settlement Point per QSE (RTAML)

The Real-Time Adjusted Metered Load (RTAML) will be calculated for each settlement interval.  Real-Time Adjusted Metered Load (AML) includes retail load usage data that has been adjusted for Unaccounted for Energy (UFE), Transmission Losses, Distribution Losses, and DC Tie exports (except for the Oklaunion Exemption)(PR 2.1).
It should be noted that in the zonal market, a bill determinant named LQSECMUFE represents the same value as the RTAML with one exception.  The LQSECMUFE zonal cut includes load associated with the Oklaunion exemption.  RTAML does not include DC Tie exports under the Oklaunion exemption.  In order to avoid having duplicate data, the LQSECMUFE bill determinant will not be created when the nodal market is implemented.   All occurrances (except for the aforementioned Oklaunion exemption) of the LQSECMUFE bill determinant will be replaced in existing rate language with the bill determinant RTAML, since the calculation of both is identical.
	Requirement ID
	FR7

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.2.1, PR 6.6.2.2, PR 6.6.2.3, PR 6.6.3.2


	Traceability to Sub-Process Maps
	TBD

	Description:  Calculate Real-Time Adjusted Metered Load per Settlement Point per QSE (RTAML).

The sum of the Adjusted Metered Load at the Electrical Buses that are included in Settlement Point p, represented by QSE q, for the 15-minute Settlement Interval.  
Note: RTAML will be calculated by summing all LSEGUFE cuts for Settlement Point p, represented by QSE q, for the 15-minute Settlement Interval.

RTAML_<Q>_<SP> =
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RTAML will be calculated by summing LSEGUFE data cuts for each QSE and Settlement Point combination.  
The summation will not include LSEGUFE cuts associated with DC Tie exports under the Oklaunion Exemption.


The above variables are defined below:

Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	LSEGUFE
	MWh
	Load usage data that has been adjusted for Unaccounted for Energy (UFE), Transmission Losses, Distribution Losses, and DC Tie Exports (except for the Oklaunion Exemption).
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: The LSEGUFE cut is saved in the form of LSEGUFE_<REP>_<Q>_<PI>_<LC>_<UFE>_<SP>_<TSP>.


Output Bill Determinants
	Variable
	Unit
	Definition
	Destination

	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 Settlement Point p, represented by QSE q, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency:  4 / hour
Additional Comments:  The RTAML cut will be saved in the form of RTAML_<Q>_<SP>.  RTAML includes DC Tie Exports not under the Oklaunion exemption, Block Load Transfer Loads (BLTL), and Load Resources.


Data Dependencies

D1)
Calculation of the RTAML is dependent upon the availability of the input bill determinants.
D2)
Calculation of all GSITETOT cuts must be complete prior to the calculation of RTAML.
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Business Rules
	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR8
	PR 6.6.2.1,

PR 6.6.2.2,

PR 6.6.2.3,

PR 6.6.3.2
	TBD
	DRIVER: LSEGUFE.  The LSEGUFE calculation should only be attempted for QSEs that have load in the settlement system for the Operating Day

	FR9
	Internal
	TBD
	No input or output bill determinants should be rounded or truncated.

	FR10
	PR 12.3 (c)
	TBD
	All input and output bill determinants should be made available to the extracts process and should be classified in the settlement system as:

· RTAML – private

· LSEGUFE – private

	FR11
	Internal
	TBD
	The LQSECMUFE bill determinant will not be created when the nodal market is implemented.


Business Defined Errors

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

	FR12
	Internal
	TBD
	A FATAL ERROR should be written and processing should stop for this job and all dependent jobs if no LSEGUFE cuts exist for the particular Operating Day. The error should state “No LSEGUFE cuts were found for Operating Day mm/dd/yyyy”, where:

1. mm is the month with 01 representing January, 02 representing February, …, 11 representing November, and 12 representing December, 
2. dd is the day with 01 representing the first day of the month, 02 representing the second day of the month, …, 30 representing the thirtieth day of the month, and 31 representing the thirty first day of the month, 
3. and yyyy is the year.


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

	FR13
	Internal
	TBD
	The Settlement System needs to be able to map, and store the mapping of, each ESIID to a Load Zone.  This should be accomplished by mapping an ESIID to a substation and having substations mapped to Load Zones.


2.3 QSE Load Ratio Share for a 15-Minute Settlement Interval (LRS)

A Load Ratio Share (LRS) will be calculated for each QSE for each Settlement Interval.

	Requirement ID
	FR14

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.2.2, PR 6.6.5.4, PR 6.6.7.2, PR 6.6.9.2, PR 6.6.10


	Traceability to Sub-Process Maps
	TBD

	Description:  Calculate QSE Load Ratio Share for a 15-Minute Settlement Interval (LRS).

Each QSE’s Load Ratio Share for a 15-minute Settlement Interval is calculated as follows:

LRS_<Q> = (
[image: image5.wmf]sp

S

RTAML_<Q>_<SP>) / RTAMLTOT 
LRS will be calculated by summing all RTAML data cuts for each QSE and dividing by RTAMLTOT.


The above variables are defined below:

Input Bill Determinants
	Variable
	Unit
	Definition
	Source

	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 Settlement Point p, represented by QSE q, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  The RTAML cut will be saved in the form of RTAML_<Q>_<SP>.

	RTAMLTOT
	MWh
	Real-Time Adjusted Metered Load Total—The total Adjusted Metered Load in ERCOT, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour
Additional Comments: The RTAMLTOT cut will be saved in the form of RTAMLTOT.


Output Bill Determinants
	Variable
	Unit
	Definition
	Destination

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

	Interval Frequency: 4 / hour
Additional Comments: The LRS cut will be saved in the form of LRS_<Q>.  LRS will be stored as a decimal with the maximum number of decimal precision supported by its data type.


Data Dependencies

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

D2)
Calculation of all RTAML load cuts must be complete.

D3)
Calculation of the RTAMLTOT load must be complete.
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Business Rules
	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR15
	PR 6.6.2.2, 

PR 6.6.5.4,

PR 6.6.7.2,

PR 6.6.9.2,

PR 6.6.10
	TBD
	DRIVERS: RTAMLTOT and RTAML.  The LRS calculation should only be performed for QSEs that have load in the settlement system for the Operating Day (i.e., calculation will only be performed for QSEs that have a RTAML data cut).


	FR16
	Internal
	TBD
	No input or output bill determinants should be rounded or truncated.

	FR17
	PR 12.3 (c)
	TBD
	All input and output bill determinants should be made available to the extracts process and should be classified in the settlement system as:

· LRS – private

· RTAML - private
· RTAMLTOT - public


Business Defined Errors

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

	FR18
	Internal
	TBD
	A FATAL ERROR should be written and processing should stop for this job and all dependent jobs if RTAMLTOT does not exist or if RTAMLTOT has a zero value for any 15-minute interval. If the RTAMLTOT cut does not exist, the error should state “No RTAMLTOT cut was found for Operating Day mm/dd/yyyy”.  If any interval of the RTAMLTOT cut has a zero value, the error should state “RTAMLTOT cut has a zero value for Operating Day mm/dd/yyyy in interval hh:mm ” where:
1. mm is the month with 01 representing January, 02 representing February, …, 11 representing November, and 12 representing December, 

2. dd is the day with 01 representing the first day of the month, 02 representing the second day of the month, …, 30 representing the thirtieth day of the month, and 31 representing the thirty first day of the month, 

3. yyyy is the year, and
4. hh:mm is the hour and minute of the settlement interval with 01:mm representing the first hour, 02:mm representing the second hour, …, 23:mm representing the twenty third hour, and 24:mm representing the twenty fourth hour, and hh:15 representing the settlement interval ending fifteen minutes after hour hh, hh:30 representing the settlement interval ending 30 minutes after hour hh, hh:45 representing the settlement interval ending 45 minutes after hour hh, and hh:00 representing the settlement interval ending on hour hh.



Specific Database Needs - None
2.4 QSE Load Ratio Share for an Operating Hour (HLRS)
A Hourly Load Ratio Share (HLRS) will be calculated for each QSE for each Operating Hour.
It should be noted that in the zonal market, a bill determinant named LRSTDQSE represents the same value as the HLRS with one exception.  The LRSTDQSE zonal cut has values that are rounded to 6 decimal places; while the HLRS nodal cut will have values that are not rounded.  In order to avoid having duplicate data, the LRSTDQSE bill determinant will not be created when the nodal market is implemented.

	Requirement ID
	FR19

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.2.3, PR 6.6.6.5, PR 6.6.8.2


	Traceability to Sub-Process Maps
	TBD

	Description:  Calculate QSE Load Ratio Share for an Operating Hour (HLRS).

Each QSE’s Load Ratio Share for an Operating Hour is calculated as follows:

HLRS_<Q> = (
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HLRS will be calculated as follows:

1) Sum all RTAML data cuts for each QSE.  This will result in each QSE having a 15-minute data cut which represents their total RTAML.
2) Convert the quantities for step 1 above from 15-minute data cut to an hourly data cut.  This cut will represent a QSEs hourly RTAML.
3) Convert the RTAMLTOT 15-minute data cut into an hourly data cut.

4) Divide each QSEs hourly RTAML values by the hourly RTAMLTOT to arrive at the HLRS.




The above variables are defined below:
Input Bill Determinants
	Variable
	Unit
	Definition
	Source

	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 Settlement Point p, represented by QSE q, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: The RTAML cut will be saved in the form of RTAML_<Q>_<SP>. 

	RTAMLTOT
	MWh
	Real-Time Adjusted Metered Load Total—The total Adjusted Metered Load in ERCOT, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: The RTAMLTOT cut will be saved in the form of RTAMLTOT.


Output Bill Determinants
	Variable
	Unit
	Definition
	Destination

	HLRS
	Misc 
	Hourly Load Ratio Share per QSE—The Load Ratio Share as defined in Section 2, Definitions and Acronyms, for QSE q, for the hour.
	Settlement System

	Interval Frequency: 1 / hour
Additional Comments: The HLRS cut will be saved in the form of HLRS_<Q>.  HLRS will be stored as a decimal with the maximum number of decimal precision supported by its data type.


Data Dependencies

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

D2)
Calculation of all RTAML load cuts must be complete.

D3)
Calculation of the RTAMLTOT load must be complete.
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Business Rules
	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR20
	PR 6.6.2.3, 

PR 6.6.6.5, 

PR 6.6.8.2
	TBD
	DRIVER: RTAMLTOT and RTAML.  The HLRS calculation should only be performed for QSEs that have load in the settlement system for the Operating Day (i.e., calculation will only be performed for QSEs that have a RTAML data cut).


	FR21
	Internal
	TBD
	No input or output bill determinants should be rounded or truncated.

	FR22
	PR 12.3 (c)
	TBD
	All input and output bill determinants should be made available to the extracts process and should be classified in the settlement system as:

· HLRS – private

· RTAML - private
· RTAMLTOT - public

	FR23
	Internal
	TBD
	The LRSTDQSE bill determinant will not be created when the nodal market is implemented.


Business Defined Errors

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

	FR24
	Internal
	TBD
	A FATAL ERROR should be written and processing should stop for this job and all dependent jobs if RTAMLTOT does not exist or if RTAMLTOT has a zero value for any 15-minute interval.  If the RTAMLTOT cut does not exist, the error should state “No RTAMLTOT cut was found for Operating Day mm/dd/yyyy”.  If any interval of the RTAMLTOT cut has a zero value, the error should state “RTAMLTOT cut has a zero value for Operating Day mm/dd/yyyy in interval hh:mm ” where:

5. mm is the month with 01 representing January, 02 representing February, …, 11 representing November, and 12 representing December, 

6. dd is the day with 01 representing the first day of the month, 02 representing the second day of the month, …, 30 representing the thirtieth day of the month, and 31 representing the thirty first day of the month, 

7. yyyy is the year, and

8. hh:mm is the hour and minute of the settlement interval with 01:mm representing the first hour, 02:mm representing the second hour, …, 23:mm representing the twenty third hour, and 24:mm representing the twenty fourth hour, and hh:15 representing the settlement interval ending fifteen minutes after hour hh, hh:30 representing the settlement interval ending 30 minutes after hour hh, hh:45 representing the settlement interval ending 45 minutes after hour hh, and hh:00 representing the settlement interval ending on hour hh.




Specific Database Needs - None
2.5 Monthly Load Ratio Share per QSE (MLRS)

The Monthly Load Ratio Share per QSE (MLRS) is calculated based on using the calendar month’s 15-minute peak load Settlement Interval.  This calculation will be performed for only initial and final settlements.  The Monthly Load Ratio Share (MLRS) is used in the CRR settlement process.

	Requirement ID
	FR25

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 7.5.7, PR 7.9.3.5



	Traceability to Sub-Process Maps
	TBD

	Description:  Calculate Monthly Load Ratio Share per QSE (MLRS).

Monthly Load Ratio Share per QSE—The Load Ratio Share calculated for QSE for the 15-minute monthly peak-load Settlement Interval.  See Section 6.6.2.2, QSE Load Ratio Share for a 15-Minute Settlement Interval, for the calculation of LRS for a 15-minute Settlement Interval.

MLRS_<Q> = LRS_<Q> m, i

Where:

1. q = QSE,

2. m = calendar month, and

3. i = 15-minute peak-load Settlement Interval

MLRS will be calculated as follows:

For Initial Settlements:

1) Verify that all of the previous calendar month’s initial settlements have been approved.
2) Determine the 15-minute peak load Settlement Interval of the previous calendar month.  This will be accomplished by finding the maximum value of the RTAMLTOT data cut.  The 15-minute peak load value for the previous calendar month will be called MONPEAK and will be saved in the factor value table with attributes of month, day, year, interval, and settlement type (initial or final).
3) Retrieve all LRS values for the 15-minute peak load Settlement Interval.  Save these values as MLRS_<Q> (which are based on initial settlements).

For Final Settlements:
1) Verify that final settlements have been approved for a complete calendar month.
2) Determine the 15-minute peak load Settlement Interval for the calendar month for which all final settlements have been approved.  This will be accomplished by finding the maximum value of the RTAMLTOT data cut.  The 15-minute peak load value for the previous calendar month will be called MONPEAK and will be saved in the factor value table with attributes of month, day, year, interval, and settlement type (initial or final).
3) Retrieve all LRS values for the 15-minute peak load Settlement Interval.  Save these values as MLRS_<Q> (which are based on final settlements).




The above variables are defined below:

Input Bill Determinants
	Variable
	Unit
	Definition
	Source

	
	
	
	

	

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

	Interval Frequency: 4 / hour

Additional Comments: The LRS cut will be saved in the form of LRS_<Q>.  LRS will be stored as a decimal with the maximum number of decimal precision supported by its data type.


	RTAMLTOT
	MWh
	Real-Time Adjusted Metered Load Total—The total Adjusted Metered Load in ERCOT, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: The RTAMLTOT cut will be saved in the form of RTAMLTOT.


	
	
	
	

	


Output Bill Determinants
	Variable
	Unit
	Definition
	Destination

	MLRS
	Misc
	Monthly Load Ratio Share per QSE—The Load Ratio Share calculated for QSE for the 15-minute monthly peak-load Settlement Interval.  
	Settlement System

	Interval Frequency: 1 / month

Additional Comments: The MLRS value will be stored in the factor value table with MONTH, YEAR, QSE, and SETTLEMENT TYPE as an attribute.

	MONPEAK
	MWh
	The 15 minute peak load value for the previous calendar month.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: The MONPEAK value will be stored in the factor value table with attributes of month, day, year, interval, and settlement type (initial or final).


Data Dependencies

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

D2)
All of the previous calendar month’s initial settlements have been approved before performing the calculation of MLRS based on using initial settlement data.
D3)
All of the final settlements have been approved for a complete calendar month before performing the calculation of MLRS based on using final settlement data.

D4)
The 15-minute peak-load Settlement Interval for the calendar month will need to be identified along with the date and the time of the peak.
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All Previous 
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Approved

Driver

Determine the 15-minute Peak Load Settlement Interval 

for the Previous Calendar Month


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

	FR26
	PR 7.5.7, 

PR 7.9.3.5
	TBD
	DRIVER: All initial settlements must be approved for the prior calendar month.

	FR27
	Internal
	TBD
	No input or output bill determinants should be rounded or truncated.

	FR28
	PR 12.3 (c)
	TBD
	All input and output bill determinants should be made available to the extracts process and should be classified in the settlement system as:

· MONPEAK - public

· LRS – private

· MLRS – private
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Business Rules
	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR29
	PR 7.5.7, 
PR 7.9.3.5
	TBD
	DRIVER: All final settlements must be approved for a calendar month.

	FR30
	Internal
	TBD
	No input or output bill determinants should be rounded or truncated.

	FR31
	PR 12.3 (c)
	TBD
	All input and output bill determinants should be made available to the extracts process and should be classified in the settlement system as:

· MONPEAK – public

· LRS – private

· MLRS – private




Business Defined Errors – None

Specific Database Needs - None

2.6 Monthly Load Ratio Share Zonal per QSE (MLRSZ)

The Monthly Load Ratio Share Zonal per QSE per SP (MLRSZ) is calculated based on using the calendar month’s 15-minute peak load Settlement Interval.  This calculation will be performed for only initial and final settlements.  The Monthly Load Ratio Share Zonal (MLRSZ) is used in the CRR auction process.
	Requirement ID
	FR32

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 7.5.7



	Traceability to Sub-Process Maps
	TBD

	Description:  Calculate Monthly Load Ratio Share Zonal per QSE (MLRSZ).

For NOIE’s that have their own load zone, the MLRSZ and RTAMLLZTOT calculation shall be performed assuming they do not have their own load zone and all of their load will be assumed to be in a single competitive load zone as defined on the NOIE history table.
For DC Ties, the MLRSZ and RTAMLLZTOT calculation shall be performed assuming they do not have their own load zone and all of their load will be assumed to be in a single competitive load zone as defined on the DC Tie history table.

Monthly Load Ratio Share Zonal per QSE per SP—The LRS of QSE for its Load in SP, for the peak-Load 15-minute Settlement Interval in the month. 

Note: The MLRSZ value will be calculated as follows:

MLRSZ_<Q>_<SP> = RTAML_<Q>_<SP> m, i   / RTAMLLZTOT_<SP> m, i

Where:

1. q = QSE,

2. sp = Settlement Point,

3. m = calendar month, and

4. i = 15-minute peak-load Settlement Interval

MLRSZ will be calculated as follows:

For Initial Settlements:

1) Verify that all of the previous calendar month’s initial settlements have been approved.

2) Determine the 15-minute peak load Settlement Interval of the previous calendar month.  This will be accomplished by finding the maximum value of the RTAMLTOT data cut.  The 15-minute peak load value for the previous calendar month will be called MONPEAK and will be saved in the factor value table with attributes of month, day, year, interval, and settlement type (initial or final).
3) Retrieve all RTAML values for the 15-minute peak load Settlement Interval.  

4) Calculate the RTAMLLZTOT value.  The RTAMLLZTOT value will be calculated as follows:

For each Load Zone denoted as SPi sum all RTAML cuts that are associated with SPi.

RTAMLLZTOT_<SP>i_<ST>=
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Where:

i. q = QSE,

ii. p = Settlement Point,
iii. st = Settlement Type (initial or final)
iv. m = calendar month, and
v. i = 15-minute peak-load Settlement Interval
5) Divide each RTAML value by the appropriate RTAMLLZTOT value.  Save these values as MLRSZ_<Q>_<SP>.
For Final Settlements:

1) Verify that final settlements have been approved for a complete calendar month.

2) Determine the 15-minute peak load Settlement Interval for the calendar month for which all final settlements have been approved.  This will be accomplished by finding the maximum value of the RTAMLTOT data cut.  The 15-minute peak load value for the previous calendar month will be called MONPEAK and will be saved in the factor value table with attributes of month, day, year, interval, and settlement type (initial or final).
3) Retrieve all RTAML values for the 15-minute peak load Settlement Interval.

4) Calculate the RTAMLZTOT value.  The RTAMLLZTOT value will be calculated as follows:

For each Load Zone denoted as SPi sum all RTAML cuts that are associated with SPi.

RTAMLLZTOT_<SP>i_<ST> =
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Where:

i. q = QSE,

ii. p = Settlement Point,

iii. st = Settlement Type (initial or final)

iv. m = calendar month, and

v. i = 15-minute peak-load Settlement Interval
5) Divide each RTAML value by the appropriate RTAMLLZTOT value.  Save these values as MLRSZ_<Q>_<SP>.




The above variables are defined below:

Input Bill Determinants
	Variable
	Unit
	Definition
	Source

	MONPEAK
	MWh
	The 15 minute peak load value for the previous calendar month.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: The MONPEAK value will be stored in the factor value table with attributes of month, day, year, interval, and settlement type (initial or final).

	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 Settlement Point p, represented by QSE q, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: The RTAML cut will be saved in the form of RTAML_<Q>_<SP>. 

	
	
	
	

	


Output Bill Determinants
	Variable
	Unit
	Definition
	Destination

	RTAMLLZTOT
	MWh
	Real-Time Adjusted Metered Load Total per Settlement Point—The total Adjusted Metered Load per Settlement Point, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 1 month

Additional Comments: The RTAMLLZTOT value will be stored in the factor value table with Settlement Point and settlement type (initial or final) as attributes.  

	MLRSZ
	Misc
	Monthly Load Ratio Share Zonal per QSE per zone—The LRS of QSE for its Load in CMZ, for the peak-Load 15-minute Settlement Interval in the month.  
	Settlement System

	Interval Frequency: 1 month

Additional Comments: The MLRSZ value will be stored in the factor value table with MONTH, YEAR, QSE, Settlement Point, and settlement type (initial or final) as attributes.


Data Dependencies

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

D2)
All of the previous calendar month’s initial settlements have been approved before performing the calculation of MLRSZ based on using initial settlement data.

D3)
All of the final settlements have been approved for a complete calendar month before performing the calculation of MLRSZ based on using final settlement data.

D4)
The 15-minute peak-load Settlement Interval for the calendar month will need to be identified along with the date and the time of the peak.
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Business Rules
	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR33
	PR 7.5.7
	TBD
	DRIVER: All initial settlements must be approved for the prior calendar month.

	FR34
	Internal
	TBD
	No input or output bill determinants should be rounded or truncated.

	FR35
	PR 12.3 (c)
	TBD
	All input and output bill determinants should be made available to the extracts process and should be classified in the settlement system as:

· RTAML – private

· RTAMLTOT – public
· RTAMLLZTOT - public
· MLRSZ – private
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Business Rules update PR reference above
	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR36
	PR 7.5.7
	TBD
	DRIVER: All final settlements must be approved for a calendar month.

	FR37
	Internal
	TBD
	No input or output bill determinants should be rounded or truncated.

	FR38
	PR 12.3 (c)
	TBD
	All input and output bill determinants should be made available to the extracts process and should be classified in the settlement system as:

· RTAML – private

· RTAMLTOT – public
· RTAMLLZTOT - public
· MLRSZ – private




Business Defined Errors – None

Specific Database Needs - None

2.7 Metered Energy at Bus (MEB)

A calculation is performed for each settlement interval for each meter associated with a Generation Site in order to determine if power is being injected or withdrawn at the metering point.  
	Requirement ID
	FR39

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


	Traceability to Sub-Process Maps
	TBD 

	Description:  Calculate Metered Energy at Bus (MEB).

Metered Energy at bus(The metered energy by the settlement meter m at Electrical Bus b for the 15-minute Settlement Interval. A positive value represents energy produced, and a negative value represents energy consumed. 

MEB_<GSC>_<B> =     RID_<GSC>_<B>



The above variables are defined below:

Input Bill Determinants
	Variable
	Unit
	Definition
	Source

	RID
	Kwh
	Resource ID for the generation site which measures energy delivered to the grid (denoted by a positive value) or energy consumed from the grid (denoted by a negative value).
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  RID will be saved in the form of RID_<GSC>_<B>.


Output Bill Determinants
	Variable
	Unit
	Definition
	Destination

	MEB
	MWh
	Metered Energy at Bus(The metered energy by the settlement meter me at Electrical Bus b for the 15-minute Settlement Interval. A positive value represents energy produced, and a negative value represents energy consumed.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: MEB cut will be saved in the form of MEB_<GSC>_<B>.


Data Dependencies
D1)
Calculation of the MEB is dependent upon the availability of the input bill determinants.
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Business Rules 
	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR40
	PR 6.6.3.1
	TBD
	DRIVER: Generation Sites.  The MEB calculation should be performed for every active generation site in the settlement system for the Operating Day.

	FR41
	Internal
	TBD
	Add generation site code and a bus as attributes to Resource Ids.

	FR42
	Internal
	TBD
	No input or output bill determinants should be rounded or truncated.

	FR43
	PR 12.3 (c)
	TBD
	All input and output bill determinants should be made available to the extracts process and should be classified in the settlement system as:

· Resource IDs – private

· MEB – private




Business Defined Errors - None

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

	FR44
	Internal
	TBD
	A new relational table will need to be added which will store Buses.  Resource IDs will be assigned a Bus. 


2.8 Net Meter Real-Time Energy Total (NMRTETOT)

A calculation is performed for each settlement interval for every Generation Site in order to determine whether the Generation Site is injecting power to the grid or withdrawing power from the grid.  The total injection measured from each meter is summed to arrive at the total gross injection to the grid on an interval by interval basis.  The total withdrawal measured from each meter is summed to arrive at the total gross withdrawal from the grid on an interval by interval basis.  The Net Meter Real-Time Energy Total (NMRTETOT) is equal to:

1. NMRTETOTi = total gross injection minus total gross withdrawal, if the total gross injection is greater than or equal to the total gross withdrawal for settlement interval I, or
2. NMRTETOTi = 0, if the total gross injection is less than the total gross withdrawal for settlement interval i.

It should be noted that in the zonal market, a bill determinant named NETGEN represents the same value as the NMRTETOT with one exception.  The NETGEN zonal cut is created for Block Load Transfer Resources (BLTR).  
The NETGEN bill determinant will continue to be created as part of the nodal market.

	Requirement ID
	FR45

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



	Traceability to Sub-Process Maps
	TBD

	Description:  Calculate Net Meter Real-Time Energy Total (NMRTETOT).

Net Meter Real-Time Energy Total— The net sum for all settlement meters included in a net metering arrangement.  

Use existing NETGEN interval data. Stored as:

NETGEN_<GSC>

Rename to NMRTETOT_<GSC>



The above variables are defined below:

Input Bill Determinants
	Variable
	Unit
	Definition
	Source

	 NETGEN
	MWh
	 Existing NETGEN interval data represents the net generation at the generation site.
	Settlement System


Output Bill Determinants
	Variable
	Unit
	Definition
	Destination

	NMRTETOT
	MWh
	Net Meter Real-Time Energy Total— The net sum for all settlement meters included in a net metering arrangement
	Settlement System

	Interval Frequency: 4 / hour
Additional Comments: NMRTETOT cut is saved in the form of NMRTETOT_<GSC>.


Data Dependencies

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

D2)
Successful completion of the Data Aggregation Generation Aggregation Process.
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Business Rules add PR reference to picture above
	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR46
	PR 6.6.3.1
	TBD
	DRIVER: Generation Sites.  The NMRTETOT calculation should be performed for every active generation site in the settlement system for the Operating Day.

	FR47
	Internal
	TBD
	No input or output bill determinants should be rounded or truncated.

	FR48
	PR 12.3 (c)
	TBD
	All input and output bill determinants should be made available to the extracts process and should be classified in the settlement system as:

· Resource IDs – private

· NMRTETOT – private




Business Defined Errors - None
Specific Database Needs - None

2.9 Real-Time Metered Generation per QSE per Settlement Point per Resource (RTMG)
The Real-Time Metered Generation (RTMG) will be calculated for each modeled generating unit for each settlement interval.  Real-Time Metered Generation (RTMG) includes net generation from all registered and modeled generation units.

Active generation units that are not modeled in the ERCOT Network Model Management System (NMMS) will not be included in the RTMG process. The non-modeled generation units will be identified by the status of the non-modeled indicator.
Combined Cycle Plants (CCP)

The RTMG for CCPs will be created at the CCP level. There will be a CCP relationship created for each active resource that is associated  with a registered combined cycle plant. The individual generation unit GSITETOT values for a  CCP will be summed to create and aggregated CCP RTMG. The <SP> attribute of the RTMG for CCPs will be retrieved from the Resource Node relationship on the active Combined Cycle record.  The  <GUC> will be the CCP name (<GSC>_<CCP mnemonic>). The net generation splitting percentage data cut (GSPLITPER) will need to be created at the CCP level .
Real-Time Metered Generation (RTMG) does not include DC Tie imports or Block Load Transfer Resources (BLTR).

It should be noted that in the zonal market, a bill determinant named GSITETOT represents the same value as the RTMG with three exceptions:

1. The GSITETOT zonal cut is created for DC Tie imports,

2. The GSITETOT zonal cut is created for Block Load Transfer Resources (BLTR), and

3. The GSITETOT zonal cut is named using different attributes than the RTMG data cut.

The GSITETOT bill determinant will continue to be created as part of the nodal market.

	Requirement ID
	FR49

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.3.1, PR 6.6.6.1, PR 6.6.6.2(1), PR 6.6.6.2(2), PR 6.6.7.1(2b), PR 6.6.9.1



	Traceability to Sub-Process Maps
	TBD

	Description:  Calculate Real-Time Metered Generation per QSE per Settlement Point per Resource (RTMG).
The Real-Time energy produced by the Generation Resource r represented by QSE q at Resource Node p, for the 15-minute Settlement Interval.
Note: RTMG will be calculated as follows:

RTMG_<Q>_<SP>_<R> =   GSITETOT_<Q>_<GSC>_<NC>_<PGC>_<UFE>_<CM>_<TSP>_<GUC>
RTMG will be calculated as follows:

A single GSITETOT cut is created for each generating unit with the unit being designated by the <GUC> attribute.  The <GUC> attribute of the GSITETOT cut is the same as the Generation Resource <R> attribute in the RTMG cut.

The Settlement  Point attribute of the RTMG will be retrieved from the Resource Node relationship on the active Generator History record.
The Settlement Point attribute of the RTMG for a CCP will be retrived from the Resource Node relationship in the Combined Cycle table.

The  Resouce attribute of the CCP RTMG will be the  CCP name (<GSC>_<CCP mnemonic>).


The above variables are defined below:
Input Bill Determinants
	Variable
	Unit
	Definition
	Source

	GSITETOT
	MWh
	Total Net Generation for a Unit.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: The GSITETOT cut is saved in the form of GSITETOT_<Q>_<GSC>_<NC>_<PGC>_<UFE>_<CM>_<TSP>_<GUC>


Output Bill Determinants
	Variable
	Unit
	Definition
	Destination

	RTMG
	MWh
	Real-Time Metered Generation per QSE per Settlement Point per Resource—The Real-Time energy produced by the Generation Resource r represented by QSE q at Resource Node p, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour
Additional Comments: RTMG cut will be saved in the form of RTMG_<Q>_<R>_<SP>.


Data Dependencies
D1)
Calculation of the RTMG is dependent on:

· availability of the input bill determinants 

· successful completion of the Data Aggregation Generation Aggregation Process
D2)
The RTMG calculation must be complete prior to the calculation of RTAML.
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Business Rules
	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR50
	PR 6.6.3.1, 
PR 6.6.6.1, 

PR 6.6.6.2(1),

PR 6.6.6.2(2),

PR 6.6.7.1 (2b),

PR 6.6.9.1
	TBD
	DRIVER: GSITETOT.  The RTMG calculation should only be performed for QSEs that have generation in the settlement system for the Operating Day.  The RTMG calculation will only be performed for QSEs that have a GSITETOT data cut that is the result of the generation site aggregation process.  GSITETOT cuts that are created as part of the DC Tie aggregation process, Block Load Transfer Resource (BLTR) aggregation process, and non-modeled generation units are not included in the RTMG calculation.

	FR51
	Internal
	TBD
	The Settlement  Point attribute of the RTMG will be retrieved from the Resource Node relationship on the active Generator History record

	FR52
	Internal
	TBD
	No input or output bill determinants should be rounded or truncated.

	FR53
	PR 12.3 (c)
	TBD
	All input and output bill determinants should be made available to the extracts process and should be classified in the settlement system as:

· RTMG – private

· GSITETOT – private


Business Defined Errors

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

	FR54
	Internal
	TBD
	A FATAL ERROR should be written and processing should stop for this job and all dependent jobs if no GSITETOT cuts exist for the particular trade day. The error should state “No GSITETOT cuts were found for operating day x”, where x is replaced by the appropriate operating day.


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

	FR55
	Internal
	TBD
	A new relational table will need to be added which will store Resource Nodes.  A new column will be added to the existing Generator History table to store the Resource Node to generation unit relationship. 


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

	FR65
	Internal
	TBD
	A new Combined Cycle table will need to be added which will store the  CCP name, CCP Code, CCP Resource Node, Station, Start time and Stop Time of the record


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

	FR66
	Internal
	TBD
	.  A new column will be added to the existing Generator History table to indicate a non-modeled status.


2.10 Block Load Transfer Resource per QSE per Settlement Point per BLT point (BLTR)
Block Load Transfer Resource (BLTR) will be calculated for each settlement interval.  

It should be noted that in the zonal market, a bill determinant named GSITETOT is created for Block Load Transfer Resources (BLTR).  GSITETOT data cuts that are associated with Block Load Transfer Resources (BLTR) will be summed to create the BLTR data cut.  The GSITETOT bill determinant will continue to be created as part of the nodal market.

	Requirement ID
	FR56

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


	Traceability to Sub-Process Maps
	TBD

	Description:  Calculate Block Load Transfer Resource per QSE per Settlement Point per BLT point (BLTR).
The energy delivered to an ERCOT Load in Load Zone p through BLT Point bltp represented by QSE q, for the 15-minute Settlement Interval.

Note: BLTR will be calculated as follows:

BLTR q, p, bltp = 
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BLTR will sum GSITETOT values which are associated with Block Load Transfer Resouces.


The above variables are defined below:

Input Bill Determinants
	Variable
	Unit
	Definition
	Source

	GSITETOT
	MWh
	Total Net Generation for a Unit.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: The GSITETOT cut is saved in the form of GSITETOT_<Q>_<GSC>_<NC>_<PGC>_<UFE>_<CM>_<TSP>_<SUFE>_<GUC>_<SP>


Output Bill Determinants
	Variable
	Unit
	Definition
	Destination

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

	Interval Frequency: 4 / hour
Additional Comments: The BLTR cut will be saved in the form of BLTR_<Q>_<SP>_<BLTP>


Data Dependencies

D1)
Calculation of the BLTR is dependent on 
· availability of the input bill determinants 

· successful completion of the Data Aggregation Generation Aggregation Process
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Business Rules
	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR57
	PR 6.6.3.5
	TBD
	DRIVER: BLTR.  The BLTR calculation should only be attempted for QSEs with an active Block Load Transfer Resource in the settlement system for the Operating Day.

	FR58
	Internal
	TBD
	No input or output bill determinants should be rounded or truncated.

	FR59
	PR 12.3 (c)
	TBD
	All input and output bill determinants should be made available to the extracts process and should be classified in the settlement system as:

· BLTR – private

· GSITETOT – private




Business Defined Errors - None
Specific Database Needs

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

	FR60
	Internal
	TBD
	A flag will be added to the generator history table (y/n) to indicate BLTR.



2.11 Generation Resource Capacity Factor Calculation (GRCF) and Mitigated Offer Cap Multiplier (MOCMULT)
The previous 12 months’ capacity factor and the corresponding MOCMULT for each Generation Resource must be updated by ERCOT by the 20th day of each month using the most recent data for use in the next month. ERCOT shall post to the MIS Secure Area the capacity factor and the corresponding MOCMULT for each Resource before the start of the effective month. 

	Requirement ID
	FR61

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.4.9.4.1(c),  PR 4.4.9.4. 1(d), PR 3.7.1.1(2)


	Traceability to Sub-Process Maps
	TBD

	Description:  Calculate Generation Resource Capacity Factor and the corresponding Mitigated Offer Cap Multiplier.

GRCF will be calculated as follows:

Sum the GSITETOT cuts for the previous 12 calendar months.  This value is the total net output for the generation resource.

Multiply the seasonal MW capacity rating of the generation resource by the number of hours in the preceding 12 calendar months.  This value represents the continuous full power output for the generation resource.
Divide the total net output by the continuous full power output to arrive at the Generation Resource Capacity Factor.

MOCMULT will be determined as follows:

(i)
1.10 for Resources running at a ≥ 50% capacity factor for the previous 12 months;

(ii)
1.15 for Resources running at a ≥ 30 and < 50% capacity factor for the previous 12 months;

(iii)
1.20 for Resources running at a ≥ 20 and < 30% capacity factor for the previous 12 months;

(iv)
1.25 for Resources running at a ≥ 10 and < 20% capacity factor for the previous 12 months;

(v)
1.30 for Resources running at a ≥ 5 and < 10% capacity factor for the previous 12 months;

(vi)
1.40 for Resources running at a ≥ 1 and < 5% capacity factor for the previous 12 months; and

(vii)
1.50 for Resources running at a less than 1% capacity factor for the previous 12 months.




Input Bill Determinants
	Variable
	Unit
	Definition
	Source

	GSITETOT
	MWh
	Total Net Generation for a Unit.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: The GSITETOT cut is saved in the form of GSITETOT_<Q>_<GSC>_<NC>_<PGC>_<UFE>_<CM>_<TSP>_<SUFE>_<GUC>_<SP>

	SEASMW
	MW
	Seasonal MW rating reported as a Generation Resource Parameter.
	Settlement System

	Interval Frequency: 1 / season
Additional Comments: There shall be a start/stop time for each season.  This bill determinant is not in the Nodal Protocols.


Intermediate Bill Determinants
	Variable
	Unit
	Definition
	Destination

	GRCF
	Misc
	Generation Resource Capacity Factor.
	Settlement System

	Interval Frequency: 1 / month
Additional Comments: The GRCF value will be stored in the factor value table with GUC as an attribute.


Output Bill Determinants
	Variable
	Unit
	Definition
	Destination

	MOCMULT
	Misc
	Mitigated Offer Cap Multiplier.
	Settlement System

	Interval Frequency: 1 / month
Additional Comments: This determinant shall be made available for the MMS system and will be stored in the factor value table with <R> as an attribute.


Data Dependencies

D1)
Calculation of the GRCF is dependent on 

· availability of the input bill determinants
· All initial settlements must be approved for the prior calendar month.
Business Rules
	Req. ID
	Protocol(s)
	Sub-Process Map
	Description

	FR62
	PR 4.4.9.4.1(c), 

PR 4.4.9.4.1(d), 

PR 3.7.1.1
	TBD
	DRIVER: All initial settlements must be approved for the prior calendar month.

	FR63
	Internal
	TBD
	No input or output bill determinants should be rounded or truncated.

	FR64
	PR 12.3 (c)
	TBD
	All input and output bill determinants should be made available to the extracts process and should be classified in the settlement system as:

· GSITETOT – private

· GRCF – private

· MOCMULT – private




Business Defined Errors – None

Specific Database Needs – None
2.12 Real Time Metered Generation Non-Modeled (RTMGNM)

The Real-Time Metered Generation Non-Modeled (RTMGNM) will be calculated for each non-modeled generating unit for each settlement interval.  Real-Time Metered Generation Non-Modeled (RTMGNM) includes net generation from all registered non-modeled generation units.

Active generation units that are registered at ERCOT  but are not modeled in the ERCOT Network Model Management System (NMMS) will be included in the RTMGNM process. The non-modeled generation units will be identified by the status of the non-modeled indicator on the active generator history record.

Since the RTMGNM has no Resource reference, values will be aggregated per the QSE and Settlement Point. The Settlement Point attribute of the RTMGNM will be the Load Zone assignment of the STATION  relationship found in the Generator Site History.
The GSITETOT bill determinant will continue to be created as part of the nodal market.

	Requirement ID
	FR67

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.3.2
NPRR052

	Traceability to Sub-Process Maps
	TBD

	Description:  Calculate Real-Time Metered Generation Non-Modeled per QSE per Settlement

The Real-Time energy produced by the Generation Resource r represented by QSE q at Resource Node p, for the 15-minute Settlement Interval.

Note: RTMG will be calculated as follows:

RTMGNM_<Q>_<SP>

GSITETOT_<Q>_<GSC>_<NC>_<PGC>_<UFE>_<CM>_<TSP>_<GUC>

RTMGNM will be calculated as follows:

A single GSITETOT cut is created for each non-modeled generating unit. 

The Settlement  Point attribute of the RTMGNM will be retrieved from the <CM> attribute of the associated GSITETOT. The <CM> attribute of the GSITETOT = Load Zone Settlement Point.



The above variables are defined below:
Input Bill Determinants
	Variable
	Unit
	Definition
	Source

	GSITETOT
	MWh
	Total Net Generation for a Unit.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: The GSITETOT cut is saved in the form of GSITETOT_<Q>_<GSC>_<NC>_<PGC>_<UFE>_<CM>_<TSP>_<GUC>


Output Bill Determinants
	Variable
	Unit
	Definition
	Destination

	RTMGNMq,p
	MWh
	Real-Time Metered Generation from Non-Modeled Generators per QSE per Settlement Point—The total Real-Time energy produced by Non-Modeled Generators represented by QSE q in Load Zone Settlement Point p, for the 15-minute Settlement Interval
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: RTMGNM cut will be saved in the form of RTMG_<Q>_<SP>.
The Settlement Point attribute of the RTMGNM will be retrieved from the <CM> attribute of the GSITETOT.

NOTE: The the <CM> attribute of the GSITETOT will be the load zone settlement point in Nodal settlement.


Data Dependencies
D1)
Calculation of the RTMGNM is dependent on:

· availability of the input bill determinants 

· successful completion of the Data Aggregation Generation Aggregation Process

D2)
The RTMGNM calculation must be complete prior to the calculation of RTAML.
Business Rules

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

	FR68
	PR 6.6.3.2
	TBD
	DRIVER: GSITETOT.  The RTMGNM calculation should only be performed for QSEs that have generation in the settlement system for the Operating Day.  The RTMGNM calculation will only be performed for QSEs that have a GSITETOT data cut that is the result of the generation site aggregation process.  GSITETOT cuts that are created as part of the DC Tie aggregation process and Block Load Transfer Resource (BLTR) aggregation process are not included in the RTMGNM calculation.

	FR69
	Internal
	TBD
	The Settlement Point attribute of the RTMGNM will be retrieved from the <CM> attribute of the GSITETOT.



	FR70
	Internal
	TBD
	No input or output bill determinants should be rounded or truncated.

	FR71
	PR 12.3 (c)
	TBD
	All input and output bill determinants should be made available to the extracts process and should be classified in the settlement system as:

· RTMGNM – private

· GSITETOT – private


Business Defined Errors

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

	FR72
	Internal
	TBD
	A FATAL ERROR should be written and processing should stop for this job and all dependent jobs if no GSITETOT cuts exist for the particular trade day. The error should state “No GSITETOT cuts were found for operating day x”, where x is replaced by the appropriate operating day.


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

	FR66
	Internal
	TBD
	.  A new column will be added to the existing Generator History table to indicate a non-modeled status.


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 24/7. 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)

	PR 4.4.9.4.1 (c)
	Partial

	PR 4.4.9.4.1 (d)
	Full

	PR 6.6.2.1
	Full

	PR 6.6.2.2
	Full

	PR 6.6.2.3
	Full

	PR 6.6.3.1
	Partial

	PR 6.6.3.2
	Partial

	PR 6.6.3.5
	Partial

	PR 6.6.5.4
	Partial

	PR 6.6.6.1
	Partial

	PR 6.6.6.2 (1)
	Partial

	PR 6.6.6.2 (2)
	Partial

	PR 6.6.6.5
	Partial

	PR 6.6.7.1 (2b)
	Partial

	PR 6.6.7.2
	Partial

	PR 6.6.8.2
	Partial

	PR 6.6.9.1
	Partial

	PR 6.6.9.2
	Partial

	PR 6.6.10
	Partial
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