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Requirements Specification 

1. Voltage Support Real-Time 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 Voltage Support Real-Time 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 the Board on 08/15/2006), 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:

· Voltage Support Service Payments (VSSVARAMT) 
(NP §6.6.7.1(2)(a), NP §9.5.3 (y))

· Lost Opportunity Payment (VSSEAMT) 
(NP §6.6.7.1(3)(a), NP §9.5.3 (z))

· Voltage Support Charge (LAVSSAMT)

(NP §6.6.7.2,  NP §9.5.3 (aa))

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. Any charge type that requires historical data will obtain this information via alternative means during the beginning of market open until the data is available.

2. 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

To Be Sub-Process for Settlements and Billing

[image: image5.png]The following charts illustrate the dependencies between the various Voltage Support Settlement calculations.  Disclaimer:  the diagrams are meant to provide contextual information only, to the extent that the information in the Functional Requirements conflict with the diagrams, the functional requirements shall override the diagrams.
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Figure 1.0: MW, MVa, MVar Power Triangle for Reactive Voltage
The absolute value of both the RTVAR and the VSSVARIOL will need to be larger than the absolute value of the Unit Reactive Limit in order for a Resource to be paid Voltage Support Service.  RTVAR, VSSVARIOL, and URLLAG will be positive values when the resource is instructed to provide Lagging Voltage Support.  RTVAR, VSSVARIOL, and URLLEAD will be negative values when the resource is instructed to provide Leading Voltage Support.  

Figure 2.0: RTVAR, VSSVARIOL, URLLAG, URLLEAD explanations
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Figure 3.0: Voltage Support Service Settlement Data Dependencies
2.1 Voltage Support Service Payments (VSSVARAMT)

All other Generation Resources shall be eligible for compensation for Reactive Power production in accordance with Section 6.5.7.7, Voltage Support Service, only if ERCOT issues a Dispatch Instruction that results in the following unit operation:

(a)
When ERCOT instructs the Generation Resource to exceed its URL and the Generation Resource provides additional Reactive Power, then ERCOT shall pay for the additional Reactive Power provided at a price that recognizes the avoided cost of reactive support Resources on the transmission network.

(b)
Any real power reduction directed by ERCOT through Verbal Dispatch Instructions to provide for additional reactive capability for voltage support must be compensated as a lost opportunity payment (6.6.7.1)

The payment for a given 15-minute Settlement Interval to each QSE representing a Generation Resource that operates in accordance with an ERCOT Dispatch Instruction is calculated as follows:
Determination Process for Lagging or Leading Voltage Support Service Payment
	Requirement ID
	FR1

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.7.1


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

The ERCOT Settlement System shall determine whether the Voltage Support Instruction (VSSVARIOL) was Leading or Lagging and process the calculation for each QSE, Resource, Operating Day, and 15-minute Settlement Interval.

If VSSVARIOL_<Q>_<R>_<SP> > 0
Then Perform Calculation Process for Voltage Support Lagging
Otherwise If VSSVARIOL_<Q>_<R>_<SP> < 0

Then Perform Calculation Process for Voltage Support Leading
Otherwise there is no Instruction for this particular interval and no calculation is necessary.


2.1.1
Calculation Process for Voltage Support Lagging
The payment for a given 15-minute Settlement Interval to each QSE representing a Generation Resource that operates in accordance with an ERCOT Dispatch Instruction is calculated as follows:
	Requirement ID
	FR2

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.7.1(2)(a)


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description  For VSSVARIOL_<Q>_<R>_<SP> > 0
VSSVARAMT_<Q>_<R>_<SP> 
=
(-1) * (VSSVARPR *  VSSVARLAG_<Q>_<R>_<SP>) 


	Requirement ID
	FR3

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.7.1(2)(a)


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

VSSVARLAG_<Q>_<R>_<SP>   
=
Max [0, Min(¼* VSSVARIOL_<Q>_<R>_<SP>, 




RTVAR_<Q>_<R>_<SP>) – (¼ * URLLAG_<Q>_<R>_<SP>)]


2.1.2 
Calculation Process for Voltage Support Leading
The payment for a given 15-minute Settlement Interval to each QSE representing a Generation Resource that operates in accordance with an ERCOT Dispatch Instruction is calculated as follows:
	Requirement ID
	FR4

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.7.1(2)(a)


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description  For VSSVARIOL_<Q>_<R>_<SP> < 0
VSSVARAMT_<Q>_<R>_<SP> 
=
(-1) * (VSSVARPR *  VSSVARLEAD_<Q>_<R>_<SP>) 


	Requirement ID
	FR5

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.7.1(2)(a)


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

VSSVARLEAD_<Q>_<R>_<SP>   
=
Max [0, (¼ * URLLEAD_<Q>_<R>_<SP>) – 





Max(¼* VSSVARIOL_<Q>_<R>_<SP>, 





RTVAR_<Q>_<R>_<SP>)]


Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	RTVAR
	MVARh
	Real-Time var per QSE per Resource—The netted Reactive Energy measured for Generation Resource R represented by QSE Q, for the 15-minute Settlement Interval.
	Settlement System
Data Aggregation

	Interval Frequency: 4 / hour

Additional Comments:  The RTVAR should accurately reflect each unit’s MVarh quantity.  It is unclear how these amounts should be measured and provided to Settlements.  Additional information is required in order for this bill determinant to be developed.  Further examination is necessary to vet out all of the possible issues and to determine the best methodology for calculating the RTVAR for each unit.

	VSSVARIOL
	MVAR
	Voltage Support Service VAR Instructed Output Level per QSE per Generation Resource—The instructed Reactive Power output level of Generation Resource R represented by QSE Q, lagging Reactive Power if positive and leading Reactive Power if negative, for the 15-minute Settlement Interval.
	MMS

	Interval Frequency: 4 / hour

Additional Comments:  This Bill Determinant may be positive or negative.  It is unclear how the instructions given out by Operations will be converted into “VSSVARIOL’s”.  Additional information is required in order for this bill determinant to be developed.  This document assumes these instructions will be generated and passed to Settlements.

	URLLEAD
	MVAR
	Unit Reactive Limit Leading per QSE per Resource—The Unit Reactive Limit for leading Reactive Power of the Generation Resource R represented by QSE Q as determined in accordance with these Protocols.  Its value is negative.
	Siebel Registration Data

	Interval Frequency: 4 / hour

Additional Comments:  None

	URLLAG
	MVAR
	Unit Reactive Limit Lagging per QSE per Resource—The Unit Reactive Limit for lagging Reactive Power of the Generation Resource R represented by QSE Q as determined in accordance with these Protocols.  Its value is positive.
	Siebel Registration Data

	Interval Frequency:  4 / hour
Additional Comments:  None

	VSSVARPR
	$/

MVARh
	Voltage Support Service var Price - The price for instructed Mvar beyond a Generation Resource’s URL currently is $2.65/Mvarh (based on $50.00/installed kvar).
	Settlement System

	Interval Frequency: System Design Preference
Additional Comments:  None.


Intermediate Bill Determinants

	Variable
	Unit
	Definition
	Destination

	VSSVARLEAD
	MVARh
	Voltage Support Service var Leading per QSE per Generation Resource - The instructed portion of the Reactive Power below the Generation Resource’s leading URL for Generation Resource R represented by QSE Q, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  This value should always be non-negative.

	VSSVARLAG
	MVARh
	Voltage Support Service var Lagging per QSE per Generation Resource - The instructed portion of the Reactive Power above the Generation Resource’s lagging URL for Generation Resource R represented by QSE Q, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  This value should always be non-negative.


Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	VSSVARAMT
	$
	Voltage Support Service var Amount per QSE per Generation Resource - The payment to QSE q for the VSS provided by Generation Resource r, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None

	VSSVARBILLAMT
	$
	Voltage Support Service var Bill Amount per QSE per Generation Resource — The difference between two consecutive daily summed Settlement Runs (Aggregated by Resource) of VSSVARAMT 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 VSSVARAMT depends upon the availability of the VSSVARIOL, RTVAR, URLLEAD, and URLLAG bill determinants.

Assumptions

A1) 
The Original Source System (Data Aggregation or MMS) will accurately create the RTVARs, in 15-minute Settlement Intervals, for each Resource.  The method of this calculation is currently being contemplated in PRR 647.  As such Settlements will settle based upon the RTVAR data propagated by Data Aggregation or MMS and has no ability to verify or validate the integrity of the RTVAR values.
A2)
The VSSVARIOL, as an instruction, may be positive or negative.  Positive values infer an instruction to a Resource to provide Lagging Voltage support.  Negative values infer an instruction to a Resource to provide Leading Voltage support.  Accordingly URLLAG values should always be positive, and URLLEAD values should always be negative.

A3)
The Original Source system should only make available VSSVARIOL data for Resources that were instructed to provide Voltage Support, ensuring compliance to §6.5.7.7 of the Nodal Protocols.  The interface shall appropriately interpret data from the original source system in a fashion to create a VSSVARIOL 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 VSSVARIOL data created by the original source system.

A4)
The original source system should verify the accurateness of URLLEAD and URLLAG bill determinant data and should make the data available for only those Resources that are able to provide Voltage Support, as defined by the ERCOT Nodal Protocols.  The Interface shall appropriately interpret data from the original source system in a fashion to create a URLLEAD and URLLAG interval data cut, in 15-minute Settlement Intervals, for an entire day, substituting zeros for the intervals that have null values.  As such, the Settlement System will settle based upon URLLEAD and URLLAG data propagated by the original source system.
Business Rules

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

	FR6
	PR 6.6.7.1(2)(a)
	CSWM.

P03SettleBill

Transfer
	The input, and intermediate bill determinants should not be rounded or truncated.  This includes the following bill determinants: 

     RTVAR
     URLLAG
     URLLEAD
     VSSVARIOL
     VSSVARLAG
     VSSVARLEAD
     VSSVARPR

	FR7
	PR 6.6.7.1(2)(a)
	CSWM.

P03SettleBill

Transfer
	The following output bill determinants should be rounded to two (2) decimal places: VSSVARAMT, VSSVARBILLAMT

	FR8
	PR 12.3 (C)
	CSWM.

P03SettleBill

Transfer
	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.  

    VSSVARPR
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.

     RTVAR
     URLLAG
     URLLEAD
     VSSVARIOL

     VSSVARLAG

     VSSVARLEAD

     VSSVARAMT

     VSSVARBILLAMT

	FR9
	PR 6.6.7.1(2)(a)
	CSWM.

P03SettleBill

Transfer
	If an RTVAR data cut is not available for the QSE, Resource and Operating Day the system should use a default value of zero (0) for each interval.  No error message is necessary.

	FR10
	PR 6.6.7.1(2)(a)
	CSWM.

P03SettleBill

Transfer
	DRIVER: The VSSVARAMT calculation should only be attempted for QSEs for which there is a resource with a VSSVARIOL data cut in the settlement system for the Operating Day.

	FR11
	PR 9.5.6
	CSWM.

P03SettleBill

Transfer
	The VSSVARBILLAMT value shall be calculated as the entire day’s sum of the VSSVARAMT (aggregated across Resources for a QSE) values for the greater Settlement Run less the entire day’s sum of the VSSVARAMT (aggregated across Resources for a QSE) values for the lesser Settlement Run.


Business Defined Errors

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

	FR12
	PR 6.6.7.1(2)(a)
	CSWM.

P03SettleBill

Transfer
	If a VSSVARPR data cut is not available for an 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 VSSVARPR and any downstream calculation should be stopped.  The error message should capture the missing data element, including the Operating Day.

	FR13
	PR 6.6.7.1(2)(a)
	CSWM.

P03SettleBill

Transfer
	If an URLLAG data cut is not available for the QSE, Resource and Operating Day the system should use a default value of zero (0) for each interval.  Additionally the Settlement System should issue a Warn / Default error with the QSE, Reource and Operating Day included in the error message.

	FR14
	PR 6.6.7.1(2)(a)
	CSWM.

P03SettleBill

Transfer
	If an URLLEAD data cut is not available for the QSE, Resource and Operating Day the system should use a default value of zero (0) for each interval.  Additionally the Settlement System should issue a Warn / Default error with the QSE, Reource and Operating Day included in the error message.


Specific Database Needs


The Settlement System will need to handle effective dating structures for the VSSVARPR bill determinant.
2.2 Lost Opportunity Payment (VSSEAMT)
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Figure 4.0 : VSSEAMT Graphic Explanation
The payment for a given 15-minute Settlement Interval to each QSE representing a Generation Resource that operates in accordance with an ERCOT Dispatch Instruction is calculated as follows:  

	Requirement ID
	FR15

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.7.1(2)(b)


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

Please note that the RTVSSAIEC is different than currently defined in the protocols.  ERCOT suggests changing the name of the RTAIEC bill determinant, used in the VSSEAMT calculation portion of the Nodal Protocols, to RTVSSAIEC, in an effort to reduce confusion between this RTAIEC and the RTAIEC used in RUC.  The RTAIEC used in RUC is subject to price caps, and the RTAIEC calculation used in Voltage Support is not subject to price caps – thereby inferring a different calculation process.
VSSEAMT_<Q>_<R>_<SP>   
=
Max [0, RTSPP_<SP> * Max (0, (¼* HSL_<Q>_<R>_<SP>



– RTMG_<Q>_<R>_<SP>)) – (RTICHSL_<Q>_<R>_<SP>



– RTVSSAIEC_<Q>_<R>_<SP> * (RTMG_<Q>_<R>_<SP>



–  ¼* LSL_<Q>_<R>_<SP>))]


	Requirement ID
	FR16

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.7.1(2)(b)

	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

Please note that the RTICHSL is not currently formulaicly defined in the protocols.  ERCOT suggests adding the calculation process, as defined below, for the RTICHSL bill determinant, used in the VSSEAMT calculation portion, to the Nodal Protocols.  The addition of this included calculation should minimize confusion regarding the specific calculation process for the RTICHSL.
RTICHSL_<Q>_<R>_<SP>
=
RTHSLAIEC_<Q>_<R>_<SP> * (¼* HSL_<Q>_<R>_<SP>



–  ¼* LSL_<Q>_<R>_<SP>)


Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	HSL
	MW
	High Sustainable Limit Generation per QSE per Settlement Point per Resource—The High Sustainable Limit of Generation Resource Rrepresented by QSE Q at Resource Node SP for the hour that includes the 15-minute Settlement Interval.
	MMS

	Interval Frequency: 1 / hour

Additional Comments:  None

	LSL
	MW
	Low Sustainable Limit Generation per QSE per Settlement Point per Resource—The Low Sustainable Limit of Generation Resource R represented by QSE Q at Resource Node SP for the hour that includes the 15-minute Settlement Interval.
	MMS

	Interval Frequency: 1 / hour

Additional Comments:  None

	RTHSLAIEC
	$ / MWh
	Real-Time Average Incremental Energy Cost for the entire Energy Offer Curve through the HSL per QSE per Resource—The average incremental cost to operate (not subject to cost cap) the Generation Resource R represented by QSE Q from its LSL to its HSL, for the 15-minute Settlement Interval.
	AIEC Calculation Engine Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  Please Refer to the TN.COMS.63C01.AIEC.REQUIREMENTS.A Document for further infromation.

	RTVSSAIEC
	$ / MWh
	Real-Time Average Incremental Energy Cost per QSE per Resource—The average incremental cost to operate (not subject to cost cap) the Generation Resource R represented by QSE Q from its LSL to its metered MW output, for the 15-minute Settlement Interval.
	AIEC Calculation Engine Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  Please Refer to the TN.COMS.63C01.AIEC.REQUIREMENTS.A Document for further infromation.

	RTMG
	MWh
	Real-Time Metered Generation per QSE per Resource—The Real-Time metered generation of Generation Resource R represented by QSE Q, for the 15-minute Settlement Interval.
	Settlement System

Data Aggregation 

	Interval Frequency: 4 / hour

Additional Comments:  None

	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

	VSSVARIOL
	MVar
	Voltage Support Service var Instructed Output Level per QSE per Generation Resource—The instructed Reactive Power output level of Generation Resource R represented by QSE Q, lagging Reactive Power if positive and leading Reactive Power if negative, for the 15-minute Settlement Interval.
	MMS

	Interval Frequency: 4 / hour

Additional Comments:  This Bill Determinant may be positive or negative.


Intermediate Bill Determinants

	Variable
	Unit
	Definition
	Destination

	RTICHSL
	$
	Real-Time Incremental Cost corresponding with HSL per QSE per Resource—The incremental cost to operate (not subject to cost cap) Generation Resource R represented by QSE Q from its LSL to its HSL, for the 15-minute Settlement Interval.
	Settlement System



	Interval Frequency: 4 / hour

Additional Comments:  None


Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	VSSEAMT
	$
	Voltage Support Service Energy Amount per QSE per Generation Resource—The lost opportunity payment to QSE Q for ERCOT-directed VSS from Generation Resource R for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None

	VSSEBILLAMT
	$
	Voltage Support Service Energy Bill Amount per QSE per Generation Resource — The difference between two consecutive daily summed Settlement Runs (Aggregated by Resource) of VSSEAMT 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 VSSEAMT depends upon the completion of the AIEC Calculation Process (RTHSLAIEC and RTVSSAIEC) and the availability of the RTSPP, LSL, HSL, and RTMG Data.

Assumptions

A1)
The RTVSSAIEC and RTHSLAIEC calculation process will be detailed in the TN.COMS.63C01.AIEC.REQUIREMENTS.A requirements document and will follow the calculation process perscribed in §4.6.5 of the Nodal Protocols, with the exception of including Price Caps.
A2) 
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.

A3)
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 interfaced to the Settlement System.  RTMG will not include any generation related to Block Load Transfer Resource quantities or DC-Tie imports.  

Business Rules

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

	FR17
	PR 6.6.7.1(2)(b)
	CSWM.

P03SettleBill

Transfer
	The input, or intermedieate bill determinants should not be rounded or truncated.  This includes the following bill determinants: 

     LSL
     HSL
     RTHSLAIEC
     RTVSSAIEC
     RTSPP

     RTMG
     RTICHSL

	FR18
	PR 6.6.7.1(2)(b)
	CSWM.

P03SettleBill

Transfer
	The following output bill determinants should be rounded to two (2) decimal places: VSSEAMT, and VSSEBILLAMT

	FR19
	PR 12.3 (C)
	CSWM.

P03SettleBill

Transfer
	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
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.

     LSL

     HSL

     RTHSLAIEC

     RTVSSAIEC

     RTICHSL

     RTMG

	FR20
	PR 6.6.7.1(2)(b)
	CSWM.

P03SettleBill

Transfer
	DRIVER: The VSSEAMT calculation should only be attempted for QSEs for which there is a resource with a VSSVARIOL data cut in the settlement system for the Operating Day.

	FR21
	PR 9.5.6
	CSWM.

P03SettleBill

Transfer
	The VSSEBILLAMT value shall be calculated as the entire day’s sum of the VSSEAMT (aggregated across Resources for a QSE) values for the greater Settlement Run less the entire day’s sum of the VSSEAMT (aggregated across Resources for a QSE) values for the lesser Settlement Run.


Business Defined Errors

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

	FR22
	PR 6.6.7.1(2)(b)
	CSWM.

P03SettleBill

Transfer
	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.

	FR23
	PR 6.6.7.1(2)(b)
	CSWM.

P03SettleBill

Transfer
	If a HSL data cut is not available for a Resource and Operating Day for which a driver data element exists, the system should log a “CRITICAL” error message and stop processing Voltage Support settlements for the Operating Day.  This means that any calculation that depends on the HSL and any downstream calculation should be stopped.  The error message should capture the missing data element, including the Resource, and the Operating Day.

	FR24
	PR 6.6.7.1(2)(b)
	CSWM.

P03SettleBill

Transfer
	If a LSL data cut is not available for a Resource and Operating Day for which a driver data element exists, the system should log a “CRITICAL” error message and stop processing Voltage Support settlements for the Operating Day.  This means that any calculation that depends on the LSL and any downstream calculation should be stopped.  The error message should capture the missing data element, including the Resource, and the Operating Day.

	FR26
	PR 6.6.7.1(2)(b)
	CSWM.

P03SettleBill

Transfer
	If a RTVSSAIEC data cut is not available for a Resource and Operating Day for which a driver data element exists, the system should log a “Warn / Default” error message and set the VSSEAMT for that Resource for the Operating Day and Hour to zero. The error message should capture the missing data element, including the Resource, and the Operating Day and Hour.

	FR27
	PR 6.6.7.1(2)(b)
	CSWM.

P03SettleBill

Transfer
	If a RTHSLAIEC data cut is not available for a Resource and Operating Day for which a driver data element exists, the system should log a “Warn / Default” error message and set the VSSEAMT for that Resource for the Operating Day and Hour to zero. The error message should capture the missing data element, including the Resource, and the Operating Day and Hour.

	FR28
	PR 6.6.7.1(2)(b)
	CSWM.

P03SettleBill

Transfer
	If a RTMG data cut is not available for a Resource and Operating Day for which a driver data element exists, the system should set the RTMG for that Resource for the Operating Day and Hour to zero. No error message is necessary.


Specific Database Needs

None

2.3 Voltage Support Charge (LAVSSAMT)

ERCOT shall charge each QSE representing LSEs the total payment for Voltage Support Service as specified in Section 6.6.7.1, Voltage Support Service Payments, based on a Load Ratio Share. The charge to each QSE for a given 15-minute Settlement Interval is calculated as follows: (6.6.7.2)

The payment for a given 15-minute Settlement Interval to each QSE representing a Generation Resource that operates in accordance with an ERCOT Dispatch Instruction is calculated as follows:  

	Requirement ID
	FR29

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.7.2


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

LAVSSAMT_<Q>


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


	Requirement ID
	FR30

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.7.2


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

VSSAMTTOT


=

[image: image2.wmf]Q

S

VSSAMTQSETOT_<Q>


	Requirement ID
	FR31

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.7.1 (3)

	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

VSSAMTQSETOT_<Q>


=
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 EMBED Equation.3 [image: image4.wmf]R

S

(VSSVARAMT_<Q>_<SP>_<R> + 






VSSEAMT_<Q>_<SP>_<R>)


Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	VSSVARAMT
	$
	Voltage Support Service var Amount per QSE per Generation Resource—The payment to QSE Q for the VSS provided by the Resources R, for the 15-minute Settlement Interval.
	Settlement System

See FR2

	Interval Frequency: 4 / hour

Additional Comments:  None

	VSSEAMT
	$
	Voltage Support Service Energy Amount per QSE per Settlement Point per Generation Resource—The lost opportunity payment to QSE Q for ERCOT-directed VSS from Generation Resource R for the 15-minute Settlement Interval.
	Settlement System

See FR15

	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.
	Settlement System

Data Aggregation

	Interval Frequency: 4 / hour

Additional Comments:  See TN.COMS.RTENERGY.REQUIREMENTS.A document


Intermediate Bill Determinants

	Variable
	Unit
	Definition
	Destination

	VSSAMTQSETOT
	$
	Voltage Support Service Amount QSE Total per QSE—The total of the payments to QSE Q for providing VSS for the 15-minute Settlement Interval.
	Settlement System



	Interval Frequency: 4 / hour

Additional Comments:  None

	VSSAMTTOT
	$
	Voltage Support Service Amount Total—The total of payments to all QSEs providing VSS, for the 15-minute Settlement Interval.
	Settlement System



	Interval Frequency: 4 / hour

Additional Comments:  None


Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	LAVSSAMT
	$
	Load-Allocated Voltage Support Service Amount per QSE—The charge to QSE Q for VSS, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None

	LAVSSBILLAMT
	$
	Load-Allocated Voltage Support Service Bill Amount per QSE — The difference between two consecutive daily summed Settlement Runs of LAVSSAMT for QSE Q 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 LAVSSAMT depends upon the completion of the VSSVARAMT, and VSSEAMT calculation processes and the availability of the LRS bill determinant.

Assumptions

None

Business Rules

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

	FR32
	PR 6.6.7.2
	CSWM.

P03SettleBill

Transfer
	The input and intermediate bill determinants should not be rounded or truncated.  This includes the following bill determinants: 

     VSSEAMT

     VSSVARAMT

     LRS

     VSSAMTQSETOT

     VSSAMTTOT

	FR33
	PR 6.6.7.2
	CSWM.

P03SettleBill

Transfer
	The following output bill determinants should be rounded to two (2) decimal places: LAVSSAMT

	FR34
	PR 12.3 (C)
	CSWM.

P03SettleBill

Transfer
	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.  

     VSSAMTTOT

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

     VSSEAMT

     VSSVARAMT

     VSSAMTQSETOT

     LAVSSAMT
     LAVSSBILLAMT

	FR35
	PR 6.6.7.2
	CSWM.

P03SettleBill

Transfer
	DRIVER: The LAVSSAMT calculation should be calculated for all active QSEs, and if the VSSAMTTOT is non zero for any interval of the Operating Day.

	FR36
	PR 9.2.5
	CSWM.

P03SettleBill

Transfer
	The LAVSSBILLAMT value shall be calculated as the entire day’s sum of the LAVSSAMT values for the greater Settlement Run less the entire day’s sum of the VSSAMT values for the lesser Settlement Run.


Business Defined Errors

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

	FR37
	PR 6.6.7.2
	CSWM.

P03SettleBill

Transfer
	If an active QSE does not have a LRS data cut for the Operating Day, then the Settlement System should LAVSSAMT 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

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)

	6.6.7.1
	Partial

	6.6.7.1(2)(a)
	Partial

	6.6.7.1(2)(b)
	Partial

	6.6.7.1(3)
	Partial

	6.6.7.2
	Partial

	9.2.5
	Partial

	12.3 (c)
	Partial
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