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Requirements Specification 

1. Reliability Must Run 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 Reliability Must Run settlements.  The Nodal Protocols will guide this project.

This document defines the requirements for Reliability Must Run settlements.  The requirements in scope for this document include calculation of Reliability Must Run settlement Charge Types that are

· detailed in Nodal Protocols Section 6 (NPRR 009 approved by the Board on 08/15/2006), including
· listed as a component of the RTM Settlement Statement in Nodal Protocols Section 9 (NPRR 007 approved by the Board on 07/18/2006).
ERCOT is planning to submitt comments on an NPRR that was submitted and reviewed by TPTF July 10, 2006 and is scheduled for review by PRS on September 21, 2006.  These requirements are, additionally, based upon this NPRR and the additional comments forthcoming.
The following Charge Types are addressed in this document:

· RMR Standby Payment (NP §6.6.6.1, NP §9.5.3 (o))

· RMR Payment for Energy (NP §6.6.6.2, NP §9.5.3 (p))

· RMR Adjustment Charge (NP §6.6.6.3,  NP §9.5.3 (q))

· RMR Charge for Unexcused Misconduct (NP §6.6.6.4,  NP §9.5.3 (r))

· RMR Service Charge (NP §6.6.6.5,  NP §9.5.3 (s))

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

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

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

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

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

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

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

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

4. 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

The following charts illustrate the dependencies between the various Reliability Must Run 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: Reliability Must Run Settlement Data Dependencies
2.1 RMR Standby Payment (RMRSBAMT)

The Standby Payment for RMR Service is paid to each QSE representing an RMR Unit for each RMR Unit for each contracted hour under performance requirements set forth in Attachment F to Section 22 and other performance requirements in these Protocols.  For Initial Settlement, the Standby Payment is the “Estimated Standby Cost” stated in the RMR Agreement.  For Final and True-Up Settlements, the Standby Payment is based on the RMR Unit’s actual Eligible Cost. (PR 6.6.6.1(1)) 

Payment is calculated by QSE for each Operating Hour of the Operating Day within the Real-Time Market.  

	Requirement ID
	FR1

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


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

RMRSBAMTTOT

      
=

[image: image2.wmf]Q

S

RMRSBAMTQSETOT_<Q>       


	Requirement ID
	FR2

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.6.1(4)


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

RMRSBAMTQSETOT_<Q>       

=
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	Requirement ID
	FR3

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.6.1(2)


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

RMRSBAMT_<Q>_<R>_<SP>       
=
(-1) * RMRSBPR_<Q>_<R>_<SP>


	Requirement ID
	FR4

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.6.1(3)


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description
For the Initial Settlement and resettlements executed before True-up and before actual cost data is submitted, the standby price of an RMR Unit is the “Estimated Standby Cost” stated in the RMR Agreement.  For other resettlements, the standby price of an RMR Unit for each hour is calculated as follows: (PR 6.6.6.1(3)) [Reliant—note that the RMRIF determination must conform with the correct language from Section 3 as set forth in our comments below. Thanks.]
Within NPRR 009, approved by the Board on 08/15/2006, the RMRMNFC is defined in the Nodal Protocol Equation as RMRMNFCOST and as RMRMNFC in the Variable Table.  For the sake of brevity, ERCOT has chosen RMRMNFC as the standardized version of the bill determinant.

ERCOT suggests an NPRR be submitted to make the bill determinant in the equation match the bill determinant in the Variable Table.
Additionally, the RMRMNFC will be populated with estimated data until actual data has been submitted by the QSE, in order to comply with the Nodal Protocols.

RMRSBPR_<Q>_<R>_<SP>
=
RMRMNFC_<Q>_<R>_<SP> / MH_<Q>_<R>_<SP>



* (1 + RMRIF * RMRCRF_<Q>_<R>_<SP>




* RMRARF_<Q>_<R>_<SP>)


	Requirement ID
	FR5

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.6.1 (3)
PR 3.14.1.13

	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description


[Reliant: As discussed at TPTF on 9-12, there was an administrative error in the handling of the various NPRRs simultaneously in flight. ERCOT has recognized this error and will bring the discussion back to TPTF during the meetings to be held during the week of 9-25. The BOD approved protocol language that governs the incentive factor is:
3.14.1.13
Incentive Factor

(1)
Subject to the reductions described in paragraphs (2) and (3), the Incentive Factor for RMR Agreements is equal to 10% of the actual Eligible Costs excluding fuel costs incurred by the RMR Unit.  The Incentive Factor for RMR Agreements is not applied to capital expenditures as described in Section 3.14.1, Reliability Must Run.
(2)
The Incentive Factor payment must be reduced if the Tested Capacity of the RMR Unit during a Capacity Test is less than the RMR Capacity as described in the RMR Agreement.  The reduction will be linear, with a two percent reduction in the Incentive Factor payment for every one percent of reduced Capacity.

(3)
The Incentive Factor payment must be reduced if the Hourly Rolling Equivalent Availability Factor of the RMR Unit is less than the Target Availability.  The reduction will be linear; with a two percent reduction in the Incentive Factor payment for every one percent of the Hourly Rolling Equivalent Availability Factor is less than the Target Availability stated in the RMR Agreement. 
New Equations need to be developed to reflect this language. Thank you.

If (RMRTCAP_<Q>_<R>_<SP>) ≥ RMRCCAP_<Q>_<R>_<SP>
Then RMRCRF_<Q>_<R>_<SP> = 1 (meaning the Capacity factor is not adjusted because the Resource passed the capacity test)
Otherwise 

RMRCRF_<Q>_<R>_<SP>
=
New Equations need to be developed to reflect this language. Thank you.




	Requirement ID
	FR6

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.6.1 (3)


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description
If (RMRHREAF_<Q>_<R>_<SP> ( RMRTA_<Q>_<R>_<SP>) then
RMRARF_<Q>_<R>_<SP>
= 
1

Otherwise,
RMRARF_<Q>_<R>_<SP>
= 
Max [0, 1 – (RMRTA_<Q>_<R>_<SP> 





– RMRHREAF_<Q>_<R>_<SP>) * 2]


	Requirement ID
	FR7

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.6.1 (3)

	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:  The settlement system will need to determine the RMREH bill determinant by calculating the number of elapsed hours, for each operating hour of the operating day, from the Initial Reliability Must Run Service Contract Date for a particular Reliability Must Run Service Unit.  Additionally the MMS system should provide the necessary data to create a RMRAFLAG for each hour of the operating day, thereby allowing the Settlement System to sum the previous 4,380 intervals necessary for the RMRHREAF bill determinant.  [Reliant—Note that this means MMS will need to provide an online and offline and un/available conditions for units to check as conditions---and that Settlements will need to have a lookback calculation that sums up to 4380 and then drops an hour off of the beginning for each hour added on to the end after it reaches 4380.]
If (RMREH_<Q>_<R>_<SP> < 4380) then

RMRHREAF_<Q>_<R>_<SP> 
=
1

Otherwise,

RMRHREAF_<Q>_<R>_<SP>
=
(
[image: image5.wmf]h

h

hr

4379

-

=

S

RMRAFLAG_<Q>_<R>_<SP>) / 4380


Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	RMREH
	None 
	Reliability Must Run Elapsed number of Hours per QSE per Resource by hour—The number of the elapsed hours of the term of the RMR Agreement for RMR Unit R represented by QSE Q, for the hour H.
	Settlement System – RMR Contract Data

	Interval Frequency: To be determined in system design

Additional Comments:  This Bill Determinant needs to delineate for each hourly interval the number of hours that have elapsed since the Reliability Must Run Initial Contract Date.

	RMRAFLAG
	None 
	RMR Availability Flag per QSE per Resource by hour—The flag of the availability of RMR Unit R represented by QSE Q, 1 for available and 0 for unavailable, for the hour H. [Reliant: The availability determination should be coming from the SCADA status over the hour.  The COP is just a plan and it doesn’t reflect (as accurately as SCADA with all of its internal checks) what occurred in RT.]
	MMS

	Interval Frequency: 1 / hour

Additional Comments:  This Bill Determinant will be an interval data cut and will delineate for each hourly interval whether the Reliability Must Run Resource was available or not, this information is available from the MMS system.

	RMRTA
	None 
	Reliability Must Run Target Availability per QSE per Resource—The Target Availability of RMR Unit R represented by QSE Q, as specified in the RMR Agreement and divided by 100 to convert a percentage to a fraction.
	Settlement System – RMR Contract Data

	Interval Frequency: 1 / hour

Additional Comments:  This data will need to be retrieved from a Settlement System Structure that contains all of the Reliability Must Run Contract Data.

	RMRTCAP
	MW 
	Reliability Must Run Tested Capacity by hour—The tested capacity of RMR Unit R represented by QSE Q, for the hour H.
	MMS – Via a manual process

	Interval Frequency: 1 / hour

Additional Comments:  This data will need to be retrieved from a Settlement System Structure that contains all of the Reliability Must Run Contract Data.

	
	
	[Reliant: this was based on the incorrect incentive factor language which needs to be adjusted as set forth above.]
	

	Interval Frequency: 1 / hour

Additional Comments:  This data will need to be retrieved from a Settlement System Structure that contains all of the Reliability Must Run Contract Data.

	RMRCCAP
	MW 
	Reliability Must Run Contractual Capacity per QSE per Resource—The capacity of RMR Unit R represented by QSE Q as specified in the RMR Agreement.
	Settlement System – RMR Contract Data

	Interval Frequency: 1 / hour

Additional Comments:  This data will need to be retrieved from a Settlement System Structure that contains all of the Reliability Must Run Contract Data.

	RMRIF
	None 
	Reliability Must Run Incentive Factor—The Incentive Factor of RMR Units under RMR Agreement.  This is currently set at 10%. [Reliant—this appears to match the correct language in Section 3 as set forth in our comments above. Settlements, please confirm. Thanks.]
	Settlement System

	Interval Frequency: To be determined in design.

Additional Comments:  This bill determinant will need allow for effective dating to allow the possibility of this value changing in the future.

	MH
	Hour
	Number of Hours in the Month per QSE per Resource—The total number of hours of the month, when RMR Unit R represented by QSE Q is under an RMR Agreement.
	Settlement System – RMR Contract Data

	Interval Frequency: To be determined in design.

Additional Comments:  This data will need to be retrieved from a Settlement System Structure that contains all of the Reliability Must Run Contract Data.

	RMRMNFC
	$
	Reliability Must Run Monthly Non-Fuel Cost per QSE per Resource—The actual non-fuel Eligible Cost of RMR Unit R represented by QSE Q, for the month.
	Settlement System – RMR Contract Data

	Interval Frequency: 1 / hour

Additional Comments:  This data will need to be retrieved from a Settlement System Structure that contains all of the Reliability Must Run Contract Data.  The calculation of this data element remains a manual calculation and analysis process. [Reliant:  This assumption is reasonable. However, an archiving process for the contractual information is required to facilitate audit of the RMR calculations. Will the information (and spreadsheets, contract copies, verification from QSEs etc.) be scanned in and maintained in the Enterprise Information storage system? If not, how will this be managed?] This bill determinant will use the approved budget numbers entered until actual data is provided and entered by Settlements.


Intermediate Bill Determinants

	Variable
	Unit
	Definition
	Destination

	RMRHREAF
	None
	Reliability Must Run Hourly Rolling Equivalent Availability Factor per QSE per Resource by hour—The equivalent availability factor of RMR Unit R represented by QSE Q over 4380 hours, for the hour H.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	RMRARF
	None
	Reliability Must Run Availability Reduction Factor per QSE per Resource by hour—The availability reduction factor of RMR Unit R represented by QSE Q, for the hour H. See Paragraph 3 of Section 3.14.1.13, Incentive Factor [Reliant—see comment below. This needs to be calculated and also needs to be tracked so that changes in this value trigger the ‘repricing’ of the payment described below. Another settlement equation tracking changes in this value may be required.]
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	RMRCRF
	None
	Reliability Must Run Capacity Reduction Factor per QSE per Resource by hour—The capacity reduction factor of the RMR Unit, for the hour.  See Paragraph 2 of Section 3.14.1.13, Incentive Factor
[Reliant:  the calculation of this factor should be included in this document. A scaling is required to the incentive factor payment (not the factor---its value will go up so that the total payment goes down). With each one percent reduction in availability factor (relative to the target availability) the incentive factor payment goes down by 2 percent.  The relevant protocol language is:  3.14.1.13 (3)
The Incentive Factor payment must be reduced if the Hourly Rolling Equivalent Availability Factor of the RMR Unit is less than the Target Availability.  The reduction will be linear; with a two percent reduction in the Incentive Factor payment for every one percent of the Hourly Rolling Equivalent Availability Factor is less than the Target Availability stated in the RMR Agreement. ]

	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	RMRSBPR
(Settlement Reruns)
	None
	Reliability Must Run Standby Price per QSE per Resource by hour—The Standby Price for RMR Unit R represented by QSE Q for the hour H.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None


Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	RMRSBAMT
	$
	Reliability Must Run Standby Payment per QSE per Resource by hour—The Standby Payment to QSE Q for RMR Unit R, for the hour H.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	RMRSBBILLAMT
	$
	Reliability Must Run Standby Bill Payment per QSE per Resource by hour — The difference between two consecutive daily summed Settlement Runs (Aggregated by Resource) of RMRSBAMT 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.  

	RMRSBAMTQSETOT
	$
	Standby Payments to QSE Q for all RMR Units represented by this QSE for the hour.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	RMRSBAMTTOT
	$
	RMR Standby Amount Total—The total of the standby payments to all QSEs for all RMR Units, for the hour.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None


Data Dependencies

D1)  The RMRSBAMT, RMRSBAMTQSETOT, and RMRSBAMTTOT calculations depend upon the availability of the all the input bill determinants.

Assumptions

A1)
The original source system should only make available RMRAFLAG data for Resources that actually have a current Reliability Must Run Agreement with ERCOT.  The SCADA system will document the resource’s availability. [Reliant: This has to come from SCADA---because the COP is look ahead and the SCADA is what actually happened. Also there will be internal validation checks with SCADA which will make it more reliable than the COP for settlement.  The COP is a ‘Plan.’ This expectation needs to be communicated to the interface specifications. ]  Therefore, the Interface should appropriately interpret data from the original source system in a fashion to create a RMRAFLAG interval data cut for an entire day, substituting zeros for the intervals that have null values. [Reliant:  the interface and SCADA will also have to provide the availability flag to settlements so that the rolling 4380 hours can be calculated.]
A2)
The Interface and Settlement Systems will not verify nor validate the RMRAFLAG values.  The Settlement System will settle based upon any RMRAFLAG data propagated by the original source system.  

A3)
The Settlement System will need to have sufficient automated functionality to create a RMREH bill determinant from a non-interval based database for the Reliability Must Run Service Contract Data.

A4)
The calculation of the RMRMNFC will continue to be a manual process.  The calculated values will have effective dating associated with them and will be available along with other contractual data in a fashion that the Settlement System may retrieve the data in an automated fashion.  [Reliant: also, the archiving system should make the relevant data available in the case for resettlement---since this is mostly a manual process, there should be an interface for the settlement analyst to enter the value that is ultimately used for a particular Resource into the settlement system so that it is appropriately archived and changes are auditable.]
A5)
Reliability Must Run Contractual Data will continue to be manually entered into the Settlement System with effective dating associated with the data.  Additionally, the Settlement System should be able to create the RMRCCAP, RMRMNFC, and RMRTA, as Interval Data Cuts, from the data manually entered in the Settlement System.

A6)
The Settlement System shall maintain information on a Resource basis to allow transfer of ownership to not affect existing contractual obligations. [Reliant: What seems to be required is that the system have a ‘renaming’ table or a translation table of some type where mappings to QSEs or Resource names can change, but that the outstanding information associated with a Resource continues to apply for calculations that require ‘lookback’ periods.  Please consider inclusion of the comment here to apply to similar requirement statements throughout the document.]
A7)
Upon the completion of a Capacity Test, Operations will manually submit to Settlements the appropriate and verified data, in an auditable format, that provides information required (pass fail and, if failure, by how much) for Settlements to correctly calculate all of the variables and payments (please the variable names—since we may need a new equation or two, we didn’t list them ) that are affected by the outcome of the capacity test. 
A8)
On the basis of the capacity test information provided by Operations, Settlements will adjust the appropriate factors and payments to reflect the outcome of the test until such time as conditions warrant a change.  Settlements will track the appropriate rolling values to determine when incentives/penalties apply.
Business Rules

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

	FR8
	PR 6.6.6.1 (3)
	CSWM.P03 SettleBill
Transfer
	The Settlement System will calculate RMREH bill determinant by first retrieving the Initial Start Date of the Reliability Must Run Service Agreement from the Contract Data stored in the Settlement System and then calculate the number of elapsed hours that have transpired, from the Initial Start Date, for each operating hour of the operating day.

	FR9
	PR 6.6.6.1 (3)
	CSWM.P03 SettleBill
Transfer
	The Settlement System will have the ability to sum the previous 4,380 hours of the RMRAFLAG.  [Reliant---note discussion above that the availability flag will have to come from SCADA.]

	FR10
	PR 6.6.6.1 (3)
	CSWM.P03 SettleBill
Transfer
	The input or intermediate bill determinants should not be rounded or truncated.  This includes the following bill determinants: 
     RMRMNFC
     RMRSBPR
     RMRTCAP
     RMRCCAP
     RMRTA
     RMRIF
     RMREH
     RMRHREAF
     
     RMRCRF

     RMRARF

     RMRAFLAG

     MH

	FR11
	PR 9.7.1 (2)
	CSWM.P03 SettleBill
Transfer
	The following output bill determinants should be rounded to two (2) decimal places: RMRSBAMT, RMRSBBILLAMT, RMRSBAMTQSETOT, and RMRSBAMTTOT.

	FR12
	PR 12.3 (C)
	CSWM.P03 SettleBill
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.  

     RMRSBAMTTOT
     RMRIF
     RMRTCAP
     RMRCRF
     MH

[Reliant: Since market is paying for RMR units, the incentive Factor application information is material to the market. Thus, when an RMR unit is subjected to the incentive factor, this information should be made available to the market.  Application of the RMRIF application (and the Resource to which it applies) should be set forth publicly—as it indicates that an RMR unit has failed a contractual condition.  Same for Tested Capacity and Capacity Reduction Factor.  Market is paying for the Resource so the tested capacity value should be available to market participants.  The rolling calculation of the RMR availability should also be made public as well as MWh of operation—for each RMR Resource.]
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.

     RMRMNFC

     RMRSBPR


     RMRCCAP

     RMRTA

     RMRIF

     RMREH

     RMRHREAF



     RMRARF

     RMRAFLAG

     MH
     RMRSBAMT

     RMRSBBILLAMT

     RMRSBAMTQSETOT

	FR13
	PR 9.2.5
	CSWM.P03 SettleBill
Transfer
	The RMRSBBILLAMT value shall be calculated as the entire day’s sum of the RMRSBAMT values, aggregated by QSE, for the greater channel less the entire day’s sum of the RMRSBAMT values, aggregated by QSE, for the lesser channel.

	FR14
	PR 6.6.6.1 (3)
	CSWM.P03 SettleBill
Transfer
	DRIVER: The RMRSBAMT calculation should only be attempted for QSEs for which there is a resource with an active Reliability Must Run Service Agreement.  As such, the RMREH calculation should only occur for resources with active Reliability Must Run Agreements.


Business Defined Errors

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

	FR15
	PR 6.6.6.1 (3)
	CSWM.P03 SettleBill
Transfer
	Warn-Default: If the RMREH > 4380 and there are not 4380 previous hours of the RMRAFLAG, then the Settlement System should sum only the available RMRAFLAGs and issue a warning delineating the Bill Determinant, Operating Hour, Operating Day, QSE, and unit.

	FR16
	PR 6.6.6.1 (3)
	CSWM.P03 SettleBill
Transfer
	Warn-Default: If the RMRCCAP is not available, the Settlement System should default to a value of zero and issue a warning delineating the Bill Determinant, Operating Hour, Operating Day, QSE, and unit.  [Reliant:  this is a fixed value. It only exists for RMR units, thus, when this is not available (as it won’t be for most units) this status should be normal. There should be a check that asks if a Resource is an RMR unit and this value should come from a ‘relatively static’ table (because it is updated only with changes in RMR contracts).]  Similar for FR 17-19.

	FR17
	PR 6.6.6.1 (3)
	CSWM.P03 SettleBill
Transfer
	Warn-Default: If the RMRTCAP is not available, the Settlement System should default to a value of zero and issue a warning delineating the Bill Determinant, Operating Hour, Operating Day, QSE, and unit.

	FR18
	PR 6.6.6.1 (3)
	CSWM.P03 SettleBill
Transfer
	Warn-Default: If the RMRTA is not available, the Settlement System should default to a value of zero and issue a warning delineating the Bill Determinant, Operating Hour, Operating Day, QSE, and unit.

	FR19
	PR 6.6.6.1 (3)
	CSWM.P03 SettleBill
Transfer
	Warn-Default: If the TCORF is not available, the Settlement System should default to a value of zero and issue a warning delineating the Bill Determinant, Operating Hour, Operating Day, QSE, and unit.

	FR20
	PR 6.6.6.1 (3)
	CSWM.P03 SettleBill
Transfer
	Warn-Default: If the MH is not available, the Settlement System should default the RMRSBPR to zero and issue a warning delineating the Bill Determinant, Operating Hour, Operating Day, QSE, and unit.


Specific Database Needs

The Settlement System will need to maintain a structure capable of storing the Reliability Must Run Service Agreement and Contract information such that the Settlement System can create Interval Bill Determinants.

2.2 RMR Payment for Energy (RMREAMT)
Payment for energy on the Initial Settlement and settlements executed before True-up and before actual cost data is submitted must be calculated using the estimated input/output curve and startup fuel as specified in the RMR Agreement, the actual energy produced and the Fuel Index Price.  The payment for energy for all other settlements must be based on actual fuel costs for the RMR Unit.  The payment for energy for each hour is calculated as follows: (PR 6.6.6.2(1)) 

Payment is calculated by QSE for each Operating Hour of the Operating Day within the Real-Time Market.  

	Requirement ID
	FR21

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


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

RMREAMTTOT

=
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RMREAMTQSETOT_<Q>       


	Requirement ID
	FR22

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.6.2(3)


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

RMREAMTQSETOT_<Q>       
=
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 EMBED Equation.3  [image: image8.wmf]R
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RMREAMT_<Q>_<R>_<SP>


	Requirement ID
	FR23

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.6.2(1)


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description
The RMRCEF is not currently in the Protocols but is necessary to allow for the Fuel Adder specified within RMR Contractual Agreement.  ERCOT suggests that an NPRR be submitted to add the RMRCEF, fuel adder, to the RMREAMT calculation below. Additionally, ERCOT believes that the intent of the RMREAMT is to be a payment to the Resource; as such, there should be a negative one times the quantity to ensure that this calculation results in a payment to the Resource.  ERCOT suggests that a NPRR be submitted to include the (-1). [Reliant: what is the estimated fuel adder for---it seems to be in addition to the Fuel Index Price? “Fuel adder” doesn’t appear to be in Section 6 or Section 22f---(searched on “fuel adder”). Please help us understand where this came from and what it is. Is it trued up to actual on a subsequent settlement run?]
The STARTTYPE bill determinant, defined in the TN.COMS.63C01.STARTUPELIGIBILITY.REQUIREMENTS document, will determine the type of Startup the RMR Resource should receive; additionally, the RMRSUFLAG will determine the eligibility of whether the RMR Resource deserves a startup payment.  The Settlement System will create the RMRSUFQ bill determinant from the RMR Contract Data based upon the STARTTYPE bill determinant.
RMREAMT_<Q>_<R>_<SP>       =
(-1) * [ [((FIP ) * 






RMRSUFQ_<Q>_<R>_<SP> / RMRH_<Q>_<R>_<SP>) * 


RMRSUFLAG_<Q>_<R>_<SP>] + 
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 [((FIP)  * RMRHR_<Q>_<R>_<SP> + 



RMRVCC_<Q>_<R>_<SP>) * RTMG_<Q>_<R>_<SP>]]


	Requirement ID
	FR24

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.6.2(2)


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

If the RMR actual fuel cost is filed in accordance with the timeline in these Protocols, the monthly RMR variable cost component is calculated for the subsequent resettlements as follows: (PR 6.6.6.2(2)) 

If the RMRMFCOST is not existant by Start and Stop Time that corresponds to the Operating Day and Hour currently being calculated,
Then 
RMRVCC_<Q>_<R>_<SP> 
=
0
Otherwise
RMRVCC_<Q>_<R>_<SP>
=
(RMRMFCOST_<Q>_<R>_<SP> – 
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Where the RMREAMT_<Q>_<R>_<SP> and RTMG_<Q>_<R>_<SP> values used in this calculation should be the values that were used before “RMRMFCOST” existed. 
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 is the sum of the 15-minute Settlement Intervals across the entire month, and 
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 is the sum of the hourly Settlement Intervals across the entire month. If any of the RTMG values change after the RMRVCC has been calculated using actual data, but before the last resettlement run, then the RMREAMT(Estimated Initial) values, that are summed across all the hours of the month, will be recalculated for each hour of the month based upon the new RTMG values available and with RMRVCC set to zero.  Subsequently, the RMRVCC will be calculated using the new summed RMREAMT and RTMG values.


Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	RMREAMT

(Only when RMRVCC is not automatically set to zero – then Settlements will need to retrieve, as an input, the RMREAMT from the last approved  Settlement Run in which RMRMFCOST did not exist and RMRVCC was “0”)
	$
	Reliability Must Run Energy Amount per QSE per Resource by hour—The energy payment to QSE Q for RMR Unit R for the hour H.
	Settlement System – From Previous Settlement Run

	Interval Frequency: To be determined in system design

Additional Comments:  The Settlement System needs be able to determine the previous settlement run and retrieve the RMREAMT and use it for the current resettlement.

	RTMG
	MWh 
	Real-Time Metered Generation per QSE per Resource by Settlement Interval—The Real-Time energy from RMR Unit R represented by QSE Q for the 15-minute Settlement Interval i.
	Settlement System
Data Aggregation

	Interval Frequency: 4 / hour

Additional Comments:  None

	RMRHR
	MMBtu /MWh 
	Reliability Must Run Heat Rate per QSE per Resource by Settlement Interval by hour—The multiplier determined based on the input/output curve and the Real-Time generation of RMR Unit r represented by QSE q, for the 15-minute Settlement Interval i in the hour h.
	Settlement System – RMR Contract Data

	Interval Frequency: 4 / hour

Additional Comments:  This data will need to be retrieved from a Settlement System Structure that contains all of the Reliability Must Run Contract Data.

	FIP
	$/MMBtu
	Fuel Index Price—The Fuel Index Price for the Operating Day.
	PLATTS

	Interval Frequency: 1 / hour

Additional Comments:  None

	RMRSUFLAG
	None 
	Reliability Must Run Startup Flag per QSE per Resource by hour—The number that indicates whether or not the startup fuel cost of RMR Unit r represented by QSE q is allocated to the hour h.  Its value is 1 if the startup fuel cost is allocated; otherwise, its value is 0.
	See TN.COMS.63C01.

STARTUPELIGIBILITY.

REQUIREMENTS

	Interval Frequency: 1 / hour

Additional Comments:  The eligibility of an RMR Resource for startup will be further defined in the TN.COMS.63C01.STARTUPELIGIBILITY.REQUIREMENTS document.

	RMRH
	Hour
	Reliability Must Run Hours—The number of hours during which RMR Unit r represented by QSE Q is instructed On-Line for the Operating Day.
	MMS

	Interval Frequency: 1 / hour

Additional Comments:  None

	RMRSUFQ
	MMBtu
	Reliability Must Run Startup Fuel Quantity per QSE per Resource—The Estimated Startup Fuel specified in the RMR Agreement for RMR Unit R represented by QSE Q.
	Settlement System – RMR Contract Data

	Interval Frequency: 1 / hour

Additional Comments:  This data will need to be retrieved from a Settlement System Structure that contains all of the Reliability Must Run Contract Data.  The Settlement System construct will need to be able to handle three types of Startup (Hot, Intermediate, and Cold) Values for a particular RMR Resource. [Reliant: this also means that the determination of the startup condition will need to be calculated somewhere. Will this be done in an interface, by the EMS system, or in Settlements?  It seems like interface or settlements---based on SCADA data would be the best place to do this.]

	RMRMFCOST


	$
	Reliability Must Run Monthly actual Fuel Cost per QSE per Resource—The monthly actual fuel cost of RMR Unit r represented by QSE q, for the month.
	Settlement System – RMR Contract Data

	Interval Frequency: 1 / hour

Additional Comments:  This data will need to be retrieved from a Settlement System Structure that contains all of the Reliability Must Run Contract Data.

	

	
	
	

	
 [Reliant: fuel adder is not mentioned in the Standard Form RMR agreement, Section 22h, nor is it in Section 6.]

	STARTTYPE
	None
	Start Type Flag – The flag that indicates the type of start (hot intermediate or cold) that a Resource incurred for the Resource, represented by the QSE for each hour for the Operating Day.  The possible values include: zero (0) for none, one (1) for hot, two (2) for intermediate and three (3) for cold.
	See TN.COMS.63C01.

STARTUPELIGIBILITY.

REQUIREMENTS

	Interval Frequency: 1 / hour
Additional Comments: This determinant is not documented in the Nodal Protocols but is required to indicate what type of start the Resource performed.   [Reliant: we agree.] The startup type is determined using breaker status data.  The STARTTYPE bill determinant will be an output from the eligibility process and will only be created for eligible Resources.

See TN.COMS.63C01.STARTUPELIGIBILITY.REQUIREMENTS.A for further information on the RMRSTARTTYPE bill determinant.




Intermediate Bill Determinants

	Variable
	Unit
	Definition
	Destination

	RMRVCC


	$ / MWh 
	Reliability Must Run Variable Cost Component per QSE per Resource—The monthly cost component that is used to adjust the energy cost calculation to reflect the actual fuel costs of RMR Unit R represented by QSE Q.  The value is initially set to zero.  
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  This will need to be an interval data cut after the initial run.


Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	RMREAMT
	$
	Reliability Must Run Energy Amount per QSE per Resource by hour—The energy payment to QSE Q for RMR Unit R, for the hour h.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	RMREBILLAMT
	$
	Reliability Must Run Energy Amount per QSE per Resource by hour — The difference between two consecutive daily summed Settlement Runs (Aggregated by Resource) of RMREAMT 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.  

	RMREAMTQSETOT
	$
	Reliability Must Run Energy Amount QSE Total per QSE—The total of the energy payments to QSE Q for all RMR Units represented by this QSE for the hour.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	RMREAMTTOT
	$
	RMR Energy Amount Total—The total of the energy cost payments to all QSEs for all RMR Units, for the hour.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None


Data Dependencies

D1)  The RMREAMT, RMREAMTQSETOT, and RMREAMTTOT calculations depend upon the availability of the all the input bill determinants.

Assumptions

A1)
The original source system should only make available RMRSUFLAG data for Resources that actually have a current Reliability Must Run Agreement with ERCOT.  The Interface should appropriately interpret data from the original source system in a fashion to create a RMRSUFLAG interval data cut for an entire day, substituting zeros for the intervals that have null values. 

A2)
The Interface and Settlement Systems will not verify nor validate the RMRSUFLAG values.  The Settlement System will settle based upon any RMRSUFLAG data propagated by the original source system. 
A3)
The original source system should only make available RMRH data for Resources that actually have a current Reliability Must Run Agreement with ERCOT.  The Interface should appropriately interpret data from the original source system in a fashion to create a RMRH interval data cut for an entire day, substituting zeros for the intervals that have null values. 

A4)
The Interface and Settlement Systems will not verify or validate the RMRH values.  The Settlement System will settle based upon any RMRH data propagated by the original source system. 

A5)
The Data Aggregation system will create the interval data cut for RTMG.  An interval data cut will be created for all Resources (by QSE, Resource, and Settlement Point), even if it contains all zero values. The RTMG bill determinant values will be validated by Data Aggregation prior to being interface to the Settlement System.  RTMG will not include any generation related to Block Load Transfer Resource quantities.  

A6)
The calculation of the RMRMFCOST will continue to be a manual process.  The calculated values will have effective dating associated with them and will be available along with other contractual data in a fashion that the Settlement System may retrieve the data in an automated fashion.  [Reliant: the RMRMFCOST should be the sum of the fuel used by the contracted RMR Resource during instructed hours of RMR operation only. If the unit stays online and is dispatched outside of the RMRH the fuel for these hours should not count toward payment to the QSE for RMRMFCOST.  The business rules around how this will be tracked (comparing MW output, RMRH instruction, and quantities of fuel used) need to be contemplated, because if we need other flags to true up with the data or if we need more granular data from the RMR’s QSE it should be specified ASAP. ERCOT should request documentation of hourly fuel volume use from the RMR QSE. This information is available through calculation and Resources subject to federal Acid Rain rules already provide this information to the U.S. EPA.]
A7)
Reliability Must Run Contractual Data will continue to be manually entered into the Settlement System with effective dating associated with the data.  Additionally, the Settlement System should be able to create the RMRMFC (Resettlements Only), RMRHR, and RMRSUFQ, as Interval Data Cuts, from the data manually entered in the Settlement System.

A8)
The Settlement System shall maintain information on Resource basis to allow transfer of ownership to not affect existing contractual obligations.  
Business Rules

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

	FR25
	PR 6.6.6.2(1)
PR 6.6.6.2(2)
	CSWM.P03 SettleBill
Transfer
	The input or intermediate bill determinants should not be rounded or truncated.  This includes the following bill determinants: 

     RTMG
     RMREAMT (Previous Settlement Run Value Only)
     RMRMFCOST
     RMRVCC
     RMRHR
     FIP
     RMRSUFLAG
     RMRH
     RMRSUFQ

	FR26
	PR 9.7.1 (2)
	CSWM.P03 SettleBill
Transfer
	The following output bill determinants should be rounded to two (2) decimal places: RMREAMT, RMREBILLAMT, RMREAMTQSETOT, and RMREAMTTOT.

	FR27
	PR 12.3 (C)
	CSWM.P03 SettleBill
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.  

     RMREAMTTOT

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.

     RTMG

     RMRMFCOST

     RMRVCC

     RMRHR

     FIP

     RMRSUFLAG

     RMRH

     RMRSUFQ

     RMREAMT

     RMREBILLAMT

     RMREAMTQSETOT

	FR28
	PR 9.2.5
	CSWM.P03 SettleBill
Transfer
	The RMREBILLAMT value shall be calculated as the entire day’s sum of the RMREAMT values, aggregated by QSE, for the greater channel less the entire day’s sum of the RMREAMT values, aggregated by QSE, for the lesser channel.

	FR29
	PR 6.6.6.2(1)
PR 6.6.6.2(2)
	CSWM.P03 SettleBill
Transfer
	DRIVER: The RMREAMT calculation should only be attempted for QSEs for which there is a resource with an active Reliability Must Run Service Agreement.  As such, the RMREAMT calculation should only occur for resources with active Reliability Must Run Agreements.


Business Defined Errors

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

	FR30
	PR 6.6.6.2(1)
PR 6.6.6.2(2)
	CSWM.P03 SettleBill
Transfer
	Warn-Default: If the FIP is not available, the Settlement System should default to a Zero price and issue a warning delineating the Bill Determinant, Operating Hour, Operating Day, QSE, and unit.

	FR31
	PR 6.6.6.2(1)
PR 6.6.6.2(2)
	CSWM.P03 SettleBill
Transfer
	Warn-Default: If the RMRMFC is not available, the Settlement System should default to a Zero dollar amount and issue a warning delineating the Bill Determinant, Operating Hour, Operating Day, QSE, and unit.

	FR32
	PR 6.6.6.2(1)
PR 6.6.6.2(2)
	CSWM.P03 SettleBill
Transfer
	Warn-Default: If the RMRSUFQ is not available, the Settlement System should default to a value of zero and issue a warning delineating the Bill Determinant, Operating Hour, Operating Day, QSE, and unit.

	FR33
	PR 6.6.6.2(1)
PR 6.6.6.2(2)
	CSWM.P03 SettleBill
Transfer
	Warn-Default: If the RMRSUFLAG is not available, the Settlement System should default to a value of zero and issue a warning delineating the Bill Determinant, Operating Hour, Operating Day, QSE, and unit.

	FR34
	PR 6.6.6.2(1)
PR 6.6.6.2(2)
	CSWM.P03 SettleBill
Transfer
	Warn-Default: If the RMRHR is not available, the Settlement System should default to a value of zero and issue a warning delineating the Bill Determinant, Operating Hour, Operating Day, QSE, and unit.

	FR35
	PR 6.6.6.2(1)
PR 6.6.6.2(2)
	CSWM.P03 SettleBill
Transfer
	Warn-Default: If the RTMG is not available, the Settlement System should default to a value of zero and issue a warning delineating the Bill Determinant, Operating Hour, Operating Day, QSE, and unit.

	FR36
	PR 6.6.6.2(1)
PR 6.6.6.2(2)
	CSWM.P03 SettleBill
Transfer
	Warn-Default: If the RMRH is not available, the Settlement System should default the RMREAMT to zero and issue a warning delineating the Bill Determinant, Operating Hour, Operating Day, QSE, and unit.


Specific Database Needs

The Settlement System will need to maintain a structure capable of storing the Reliability Must Run Service Agreement and Contract information such that the Settlement System can create Interval Bill Determinants. [Reliant: do we need anything about the 4380 look-back period data under database needs?]
2.3 RMR Adjustment Charge (RMRAAMT)
Each QSE that represents an RMR Unit shall pay a charge designed to recover the net total revenues from RUC settlements, and from Real-Time settlements received by that QSE for all RMR Units that it represents, except that the charge does not include net revenues received by the QSE for the RMR standby payments calculated under Section 6.6.6.1, RMR Standby Payment, and the RMR energy payments calculated under Section 6.6.6.2, RMR Payment for Energy. (PR 6.6.6.3(1)) 

Payment is calculated by QSE for each Operating Hour of the Operating Day within the Real-Time Market.  

	Requirement ID
	FR37

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


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

RMRAAMTTOT

=
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	Requirement ID
	FR38

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.6.3(2)


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description
ERCOT suggests that an NPRR be submitted to remove the language of the RTEIAMT bill determinant and place the language indicated below.  The language included is a better representation of the original bill determinant, RTMGAMT, included.
RMRAAMT_<Q>_<R>_<SP>       =
(-1) * ((-1) *
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VSSVARAMT_<Q>_<R>_<SP>)
[Reliant:  Aside from the fact that 6.6.6.3(2) includes the term RUCDCAMT---Why are we paying RMR units a decommitment amount? They have a make whole guarantee for all hours of instructed RMR operation. So wouldn’t the decommitment cost—whatever it is, be captured under the payment that covers startup and energy for RMR instructed hours (RMRH)? If it the term is retained, it should only apply insofar as it counts against the total RMR payment to the QSE (netting against overal RMR payments—thus reducing costs to the whole market). RMR units should not be staying online outside of RMRH---if they are economic to run, they shouldn’t be RMR units.  To support removing this term, consider, the definition for RUCMWAMT:  RUC Make-Whole Amount per QSE per Settlement Point per unit—The amount calculated for RMR Unit r committed in RUC at Resource Node p to make whole the startup and minimum energy cost of this unit, for the hour.”  The RUCDC term isn’t needed.  When the NPRR is developed for clean up, modification of this equation should be included in the NPRR. ]
Where i is the 15-minute interval within the hourly Settlement Interval


Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

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

	Interval Frequency: 4 / hour
Additional Comments:  None

	VSSEAMT
	$
	Voltage Support Service Energy Amount per QSE per Settlement Point per unit per interval —The compensation to QSE Q for ERCOT-directed power reduction from RMR Unit R at Resource Node SP to provide VSS, for the 15-minute Settlement Interval i.
	Settlement System

	Interval Frequency: 4 / hour
Additional Comments:  None

	RUCDCAMT
	$
	RUC Decommitment Amount per QSE per Settlement Point per unit—The amount calculated for RMR Unit R at Resource Node SP represented by QSE Q due to ERCOT de-commitment, for the hour.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	RUCCBAMT
	$
	RUC Clawback Charge per QSE per unit—The RUC Clawback Charge to QSE Q for RMR Unit R, for the hour.  See Section 5.7.2, RUC Clawback Charge.Unit r represented by QSE Q, for the 15-minute Settlement Interval i in the hour h.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	RUCMWAMT
	$
	RUC Make-Whole Amount per QSE per Settlement Point per unit—The amount calculated for RMR Unit R committed in RUC at Resource Node SP to make whole the startup and minimum energy cost of this unit, for the hour.  See Section 5.7.1, RUC Make-Whole Payment.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	EMREAMT
	$  
	Emergency Energy Amount per QSE per Settlement Point per unit per interval—The payment to QSE Q  for the additional energy produced by RMR Unit R at Resource Node SP in Real-Time during the Emergency Condition, for the 15-minute Settlement Interval i.
	Settlement System

	Interval Frequency: 4 / hour
Additional Comments:  None

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

	Interval Frequency: 4 / hour

Additional Comments:  None


Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	RMRAAMT
	$
	RMR Adjustment Charge per QSE—The charge to QSE q for all RMR Units represented by this QSE, for the revenues received for the same RMR Units from RUC settlements and Real-Time settlements, for the hour.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	RMRABILLAMT
	$
	RMR Adjustment Bill Charge per QSE — The difference between two consecutive daily summed Settlement Runs of RMRAAMT 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.  

	RMRAAMTTOT
	$
	RMR Adjusted Amount Total—The total of the adjusted amounts from all QSEs representing RMR Units for the revenues received for these units from RUC, Real-Time Operations and Ancillary Service Markets, for the hour.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None


Data Dependencies

D1)  The RMRAAMT, and RMRAAMTTOT calculations depend upon the successful completion of Real-Time Energy, RUC, Voltage Support, and Emergency Energy calculations.

Assumptions

None
Business Rules

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

	FR39
	PR 6.6.6.3(2)

	CSWM.P03 SettleBill
Transfer
	The input or intermediate bill determinants should not be rounded or truncated.  This includes the following bill determinants: 

     RTEIAMT
     EMREAMT
     RUCMWAMT
     RUCCBAMT
     RUCDCAMT
     VSSEAMT
     VSSVARAMT

	FR40
	PR 9.7.1 (2)
	CSWM.P03 SettleBill
Transfer
	The following output bill determinants should be rounded to two (2) decimal places: RMRAAMT, RMRABILLAMT, and RMRAAMTTOT.

	FR41
	PR 12.3 (C)
	CSWM.P03 SettleBill
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.  

     RMRAAMTTOT
     RUCMWAMT—[Reliant: RUC Makewhole should be public for RMR units---because they are providing a contracted Reliability Service and presumably were committed solely for Reliability in a location where no other generators were available or economic.  This provides important information for transmission and other generation solutions to the RMR unit.]
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.

     RTEIAMT

     EMREAMT

     
     RUCCBAMT

      [Reliant: shouldn’t be paid in the first place]
     VSSEAMT

     VSSVARAMT

     RMRAAMT

     RMRABILLAMT

	FR42
	PR 9.2.5
	CSWM.P03 SettleBill
Transfer
	The RMRABILLAMT value shall be calculated as the entire day’s sum of the RMRAAMT values, aggregated by QSE, for the greater channel less the entire day’s sum of the RMRAAMT values, aggregated by QSE, for the lesser channel.

	FR43
	PR 6.6.6.3(2)

	CSWM.P03 SettleBill
Transfer
	DRIVER: The RMRAAMT calculation should only be attempted for QSEs for which there is a resource with an active Reliability Must Run Service Agreement.  As such, the RMRAAMT calculation should only occur for resources with active Reliability Must Run Agreements.


Business Defined Errors

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

	FR44
	PR 6.6.6.3(2)
	CSWM.P03 SettleBill
Transfer
	If any of the input Bill Determinants are not available for a particular QSE, the Settlement System should default the value to zero for that particular Operating Day, Hour and Bill Determinant and proceed with the settlement process.  No error is necessary.


Specific Database Needs

None

2.4 RMR Charge for Unexcused Misconduct (RMRNPAMT)
If a Misconduct Event, as defined in the RMR Agreement, is not excused as provided in the RMR Agreement, then ERCOT shall charge the QSE that represents the RMR Unit an unexcused misconduct amount of $10,000 for each unexcused Misconduct Event as follows:  (PR 6.6.6.4(1)) 

Payment is calculated by QSE for each Operating Hour of the Operating Day within the Real-Time Market.  

	Requirement ID
	FR45

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


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

RMRNPAMTTOT

=
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RMRNPAMTQSETOT_<Q>       


	Requirement ID
	FR46

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.6.4(2)


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

RMRNPAMTQSETOT_<Q>       
=
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	Requirement ID
	FR47

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.6.4(1)


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description
The RMRNPFLAG is not defined in the Protocols or the Submitted NPRR; however, this bill determinant is necessary in order to allow Operations send a flag to Settlements in the event an RMR unit has an unexcused Misconduct event.  RMRNPFLAG will be zero unless there is an Unexcused Misconduct Event, which the value will be 1. [Reliant: for this to be automated, we need to ensure that the EMS system can create such a flag. Because this wouldn’t come directly from SCADA…it could arise as a result of SCADA validation against an ERCOT instruction though (i.e. if they are inconsistent outside of ‘normal’ (lots bigger than the 5% bandwidth) for example).]
RMRNPAMT_<Q>_<R>_<SP>
=
$10,000 * RMRNPFLAG_<Q>_<R>_<SP>


Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	RMRNPFLAG
	None
	Reliability Must Run Non Performance Flag—A flag for the QSE Q, RMR Unit R, for the Operating Day in the event of an Unexcused Misconduct Event.
	MMS

	Interval Frequency: 1 / Day
Additional Comments:  “1” will delineate non-performance, “0” will delineate as expected.


Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	RMRNPAMT
	$
	Reliability Must Run Unexcused Misconduct Charge per QSE per Resource—The charge to QSE Q for the unexcused Misconduct Event of RMR Unit R for an Operating Day.
	Settlement System

	Interval Frequency: 1 / Day
Additional Comments:  None

	RMRNPBILLAMT
	$
	Reliability Must Run Unexcused Misconduct Bill Charge per QSE per Resource — The difference between two consecutive daily summed Settlement Runs (Aggregated by Resource) of RMRNPAMT 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.  

	RMRNPAMTQSETOT
	$
	Reliability Must Run Unexcused Misconduct Amount QSE Total per QSE—The total of the charges to QSE q for unexcused Misconduct Events of the RMR Units represented by this QSE for the Operating Day.
	Settlement System

	Interval Frequency: 1 / Day
Additional Comments:  None

	RMRNPAMTTOT
	$
	RMR Non-Performance Amount Total—The total of the charges to all QSEs for unexcused misconduct events of all RMR Units, for the Operating Day.
	Settlement System

	Interval Frequency: 1 / Day
Additional Comments:  None


D1)  The RMRNPAMT, RMRNPAMTQSETOT, and RMRNPAMTTOT calculations depend upon the availability of the RMRNPFLAG bill determinant.

Assumptions

A1)
The original source system should only make available RMRNPFLAG data for Resources that actually have a current Reliability Must Run Agreement with ERCOT.  The Interface should appropriately interpret data from the original source system in a fashion to create a RMRNPFLAG interval data cut for an entire day, substituting zeros for the intervals that have null values. 

A2)
The Interface and Settlement Systems will not verify nor validate the RMRNPFLAG values.  The Settlement System will settle based upon any RMRNPFLAG data propagated by the original source system. 

A3)
The RMRNPFLAG should only have “1” value for the first hour of any misconduct event.  All subsequent hours of that particular misconduct event shall have a value of zero.  [Reliant: this means that the definition of misconduct event will need to be correctly identified and passed from EMS validation procedures. And we need to make sure that successive hour—yet separate—misconduct events wouldn’t be invalidated in settlements. Thus a definition for what constitutes successive hourly “1” conditions to be valid is required.  It may be hard to automate this part of the system…]This will prevent a QSE being charged more than once per misconduct event.

Business Rules

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

	FR48
	PR 6.6.6.4(1)

	CSWM.P03 SettleBill
Transfer
	The input or intermediate bill determinants should not be rounded or truncated.  This includes the following bill determinants: 

     RMRNPFLAG

	FR49
	PR 9.7.1 (2)
	CSWM.P03 SettleBill
Transfer
	The following output bill determinants should be rounded to two (2) decimal places: RMRNPAMT, RMRNPBILLAMT, RMRNPAMTQSETOT, and RMRNPAMTTOT.

	FR50
	PR 12.3 (C)
	CSWM.P03 SettleBill
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.  

     RMRNPAMTTOT

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.

     RMRNPFLAG

     RMRNPAMT

     RMRNPBILLAMT

     RMRNPAMTQSETOT

	FR51
	PR 9.2.5
	CSWM.P03 SettleBill
Transfer
	The RMRNPBILLAMT value shall be calculated as the entire day’s sum of the RMRNPAMT values, aggregated by QSE, for the greater channel less the entire day’s sum of the RMRNPAMT values, aggregated by QSE, for the lesser channel.

	FR52
	PR 6.6.6.4(1)

	CSWM.P03 SettleBill
Transfer
	DRIVER: The RMRNPAMT calculation should only be attempted for QSEs for which there is a resource with an active Reliability Must Run Service Agreement.  As such, the RMRNPAMT calculation should only occur for resources with active Reliability Must Run Agreements.


Business Defined Errors

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

	FR53
	PR 6.6.6.4(1)

	CSWM.P03 SettleBill
Transfer
	Warn-Default: If the RMRNPFLAG is not available, the Settlement System should default to a value of zero and issue a warning delineating the Bill Determinant, Operating Hour, Operating Day, QSE, and unit.


Specific Database Needs

None

2.5 RMR Service Charge (LARMRAMT)

The total RMR cost for all RMR Units less the amount received from Day-Ahead Market, RUC processes, Real-Time operations and Ancillary Service markets for all RMR Units is allocated to the QSEs representing loads based on Load Ratio Share.  The RMR Service charge to each QSE for a given hour is calculated as follows: (PR 6.6.6.5) 

Payment is calculated by QSE for each Operating Hour of the Operating Day within the Real-Time Market.  

	Requirement ID
	FR54

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


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

LARMRAMT_<Q>          
=
(-1) * (RMRSBAMTTOT + RMREAMTTOT + RMRAAMTTOT 


– 
[image: image22.wmf]4

1

=

S

i

RMRDAESRTVTOT – (RMRDAEREVTOT + 



RMRDAMWREVTOT) + (RMRNPAMTTOT / H)) * HLRS_<Q>
Where i is the 15-minute interval within the hourly Settlement Interval


	Requirement ID
	FR55

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


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

RMRDAESRTVTOT         
=
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	Requirement ID
	FR56

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


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

DAESRTV _<Q>_<R>_<SP>
=
RTSPP_<SP> * (DAESR_<Q>_<R>_<SP> * ¼)


Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	DAESR
	MW
	Day-Ahead Energy Sale from Resource per QSE by Settlement Point per unit—The amount of energy cleared through Three-Part Supply Offers in the DAM and/or DAM Energy-Only Offer Curves for RMR Unit r at Resource Node SP represented by QSE Q for the hour.
	MMS

	Interval Frequency: 1 / hour

Additional Comments:  None

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


	Interval Frequency: 1 / hour

Additional Comments:  None

	RMRSBAMTTOT
	$
	RMR Standby Amount Total—The total of the standby payments to all QSEs for all RMR Units, for the hour.
	Settlement System

See FR1

	Interval Frequency: 1 / hour

Additional Comments:  None

	RMREAMTTOT
	$
	RMR Energy Amount Total—The total of the energy cost payments to all QSEs for all RMR Units, for the hour.
	Settlement System

See FR24

	Interval Frequency: 1 / hour

Additional Comments:  None

	RMRAAMTTOT
	$
	RMR Adjusted Amount Total—The total of the adjusted amounts from all QSEs representing RMR Units for the revenues received for these units from RUC, Real-Time Operations and Ancillary Service Markets, for the hour.
	Settlement System

See FR41

	Interval Frequency: 1 / hour

Additional Comments:  None

	RMRDAEREVTOT
	$
	RMR Day-Ahead Energy Revenue Total—The total of the revenues for the offers cleared in the DAM for all RMR Units, for the hour.
	Settlement System

See TN.COMS.63C01.

DAMENERGY.

REQUIREMENTS.A Document

	Interval Frequency: 1 / hour

Additional Comments:  None

	RMRDAMWREVTOT
	$
	RMR Day-Ahead Make-Whole Revenue Total—The total of the RMR Day-Ahead Make-Whole Revenue for all DAM-committed RMR Units for the hour.  
	Settlement System

See TN.COMS.63C01.

DAMMAKEWHOLE.

REQUIREMENTS.A Document

	Interval Frequency: 1 / hour

Additional Comments:  None

	RMRNPAMTTOT
	$ 
	RMR Non-Performance Amount Total—The total of the charges to all QSEs for unexcused misconduct events of all RMR Units, for the Operating Day.
	Settlement System

See FR49

	Interval Frequency: 1 / hour

Additional Comments:  None

	HLRS
	None 
	The hourly Load Ratio Share calculated for QSE q for the hour.  See Section 6.6.2.3, QSE Load Ratio Share for an Operating Hour.
	See TN.COMS.63C01.

RTENERGY.

REQUIREMENTS.A Document

	Interval Frequency: 1 / hour

Additional Comments:  None

	H
	Hour
	The number of hours of the Operating Day.
	Settlement System



	Interval Frequency: To be determined in System Design

Additional Comments:  The Settlement System should be able to automatically distinguish between Daylight Savings Days and determine the appropriate number of hours in a day.


Intermediate Bill Determinants

	Variable
	Unit
	Definition
	Destination

	DAESRTV
	$ 
	Day-Ahead Energy Sale Real-Time Value per QSE per Settlement Point per unit per interval—The Real-Time value of the energy sold in the DAM from RMR Unit Rat Resource Node SP represented by QSE Q, for the 15-minute Settlement Interval i.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	RMRDAESRTVTOT
	$ 
	RMR Day-Ahead Energy Sale Real-Time Value Total—The total of Real-Time value of the offers cleared in the DAM for all RMR Units, for the hour.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None


Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	LARMRAMT
	$
	Load-Allocated Reliability Must Run Amount per QSE—The amount charged to QSE q based on its Load Ratio Share of the difference between the amount paid to all QSEs for RMR Service under this Section 6.6.6, Reliability Must Run Settlement, and the amount that would have been paid to the QSEs for the same RMR Units if they were not providing RMR Service under the other parts of this Section, Section 5, Transmission Security Analysis and Reliability Unit Commitment, and Section 4, Day-Ahead Operations, for the hour.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	LARMRBILLAMT
	$
	Load-Allocated Must Run Bill Amount per QSE — The difference between two consecutive daily summed Settlement Runs of[insert correct terms here].
	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)  The LARMRAMT calculation depends upon the availability and calculation of the all the input bill determinants.

Assumptions

A1) 
None.

Business Rules

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

	FR57
	PR 6.6.6.5
	CSWM.P03 SettleBill
Transfer
	The following input and intermediate bill determinants should not be rounded or truncated.  This includes the following bill determinants: 

     RMRSBAMTTOT

     RMREAMTTOT

     RMRAAMTTOT

     RMRNPAMTTOT

     RMRDAESRTVTOT

     RMRDAEREVTOT

     RMRDAMWREVTOT

     H

     HLRS

	FR58
	PR 9.7.1 (2)
	CSWM.P03 SettleBill
Transfer
	The following output bill determinants should be rounded to two (2) decimal places: LARMRAMT and LARMRBILLAMT.

	FR59
	PR 12.3 (C)
	CSWM.P03 SettleBill
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.  

     RMRSBAMTTOT

     RMREAMTTOT

     RMRAAMTTOT

     RMRNPAMTTOT

     RMRDAESRTVTOT

     RMRDAEREVTOT

     RMRDAMWREVTOT

     H

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.

     LARMRAMT

     LARMRBILLAMT

     HLRS

	FR60
	PR 9.2.5
	CSWM.P03 SettleBill
Transfer
	The LARMRBILLAMT value shall be calculated as the entire day’s sum of the LARMRAMT values for the greater channel less the entire day’s sum of the LARMRAMT values for the lesser channel.

	FR61
	PR 6.6.6.5
	CSWM.P03 SettleBill
Transfer
	DRIVER: None.  The LARMRAMT calculation should be attempted for all active QSEs.


Business Defined Errors

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

	FR62
	PR 6.6.6.5
	CSWM.P03 SettleBill
Transfer
	If HLRS does not exist for any QSE, assume a default value of zero.  No error message is necessary.


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. [Reliant: please confirm that Market Modules (and CRR system) are also following the same conventions. We know it’s extra work….but the “A” students always have to do extra….thank you.]
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)

	6.6.6.1(1)
	Partial

	6.6.6.1(2)
	Partial

	6.6.6.1(3)
	Partial

	6.6.6.1(4)
	Partial

	6.6.6.2(1)
	Partial

	6.6.6.2(2)
	Partial

	6.6.6.2(3)
	Partial

	6.6.6.3(1)
	Partial

	6.6.6.3(2)
	Partial

	6.6.6.4(1)
	Partial

	6.6.6.4(2)
	Partial

	6.6.6.5
	Partial

	9.2.5
	Partial

	12.3 (c)
	Partial
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