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Requirements Specification 

1. Average Incremental Energy Cost Settlement 
1.1 Proposed System Scope
ERCOT plans to implement a new Nodal market in 2009.  Sections 4, 5, and 6 of the Nodal Protocols describe the various Charge Types and Settlement Statement requirements for the Average Incremental Energy Cost Settlements.  The Nodal Protocols will guide this project.

This document defines the requirements for Average Incremental Cost (AIEC) Settlements.  The requirements in scope for this document include calculation of AIEC Bill Determinants that are

· detailed in Nodal Protocols Section 4 (NPRR 006 approved by the Board on 07/18/2006), and
· detailed in Nodal Protocols Section 5 (NPRR 003 approved by the Board on 09/19/2006), and

· detailed in Nodal Protocols Section 6 (NPRR 009 approved by the Board on 08/15/2006), and
· detailed in Nodal Protocols Section 6.6.7.1 (NPRR 031 approved by the Board 12/12/2006), and

· detailed in Nodal Protocols Section 4.6.5 (NPRR 041 approved by the Board on 07/17/2007), and
· detailed in Nodal Protocols Section 6.5.7.3 (NPRR 061 approved by the Board on 07/17/2007)
The following Charge Types are addressed in this document:

· Day-Ahead Average Incremental Energy Cost (DAAIEC) 
(NP §4.6.2.3.1)

· Real-Time Average Incremental Energy Cost (RTAIEC)
(NP §5.7.1.3, NP §5.7.1.4)

· Real Time Voltage Support Average Incremental Energy Cost (RTVSSAIEC)

(NP §6.6.7.1(2)(b))

· Real-Time High Sustainable Limit Average Incremental Energy Cost (RTHSLAIEC)

(NP §6.6.7.1(2)(b))

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 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 will 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

<OPi> = Ordered Pair Number

2. Functional Requirements

To Be Sub-Process for Settlements and Billing

The following charts illustrate the dependencies between the various Average Incremental Energy Cost 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: Day-Ahead Average Incremental Energy Cost Data Dependencies
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Figure 2.0: Real-Time Average Incremental Energy Cost Data Dependencies
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Figure 3.0: Real-Time Voltage Support Service Average Incremental Energy Cost Data Dependencies
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Figure 4.0: Real-Time High Sustainable Limit Average Incremental Energy Cost Data Dependencies
The following proposed protocol section will guide the overall direction for the calculation of the DAAIEC, RTAIEC, RTVSSAIEC, and RTHSLAIEC Bill Determinant Calculations.

2.1 Calculation of “Average Incremental Energy Cost” (AIEC)
The protocol language below shall guide the various AIEC Bill Determinant calculations within this document.

The methodology of AIEC calculation is presented below.  AIEC is used to account for the additional cost for a Generation Resource to produce energy above its LSL.  This cost calculation methodology is used for the calculation of DAAIEC, RTAIEC, RTVSSAIEC, and RTHSLAIEC variables.  The DAAIEC and RTAIEC are subject to the Energy Offer Curve Cap, while the RTVSSAIEC and RTHSLAIEC are not subject to price caps.
I. Energy Offer Curve

	Index (i)
	MW
	$/MWh

	1
	Q1
	P1

	2
	Q2
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Variables DAAIEC and RTAIEC should calculate the associated price caps as specified in steps II through IV, the calculation process for Variables RTVSSAIEC and RTHSLAIEC should skip steps II through IV and continue with step V.
II. MW quantity corresponding with Energy Offer Curve Cap
, 
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III. Energy Offer Curve capped with the Energy Offer Curve Cap;

A. When 
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	Index (j)
	MW
	$/MWh
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B. When 
[image: image20.wmf]N

P

P

³

:

	Index (j)
	MW
	$/MWh

	1
	Q1
	P1

	
[image: image21.wmf]M


	
[image: image22.wmf]M


	
[image: image23.wmf]M



	N
	QN
	PN


IV. Cleared offer on the capped Energy Offer Curve

A. When 
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V. Incremental energy price corresponding with cleared offer, on the capped Energy Offer Curve:

P ($/MWh), where 
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VI. Average incremental energy cost corresponding with (Q-Q1>0), on the capped Energy Offer Curve:


[image: image31.wmf]ï

ï

ï

î

ï

ï

ï

í

ì

>

-

ú

û

ù

ê

ë

é

-

+

+

-

+

£

<

+

=

+

-

=

+

å

2

1

1

1

1

1

2

1

1

,

)

(

)

(

2

)

(

2

,

2

Q

Q

for

Q

Q

Q

Q

P

P

Q

Q

P

P

Q

Q

Q

for

P

P

AIEC

j

j

k

k

j

k

k

k


(4.6.5 Nodal Protocols including changes outlined in NPRR 041)

2.2 DAM Energy Offer Curve Bill Determinant Creation

The Energy Offer Curve Bill Determinant Creation for a given Operating Hour to each QSE representing a Generation Resource that has been committed in the Day-Ahead Market shall be as follows:

	Requirement ID
	FR51

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.2.3.1


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description: The ERCOT Settlement System shall determine whether the Resource was committed for Day-Ahead for the Operating Day.
If DAMCOMMITFLAG_<Q>_<R>_<SP> exists for an Operating Day
Then continue with the DAM Energy Offer Curve Bill Determinate Creation process below.


	Requirement ID
	FR52

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description: The ERCOT Settlement System shall receive the Energy Offer Curve associated with the resource committed in the Day-Ahead Market for the Operating Hour.  

Based upon the number of ordered pair elements within the Energy Offer Curve, the following quantity and price bill determinants will be created as 24 Hourly Interval cuts and defined as follows:

DAEOCQTY_<Q>_<R>_<SP>_<OPi> = Qi the quantity amount from the ordered pair

DAEOCPR_<Q>_<R>_<SP>_<OPi> = Pi  the price amount from the ordered pair

Such that the OPi corresponds with i. For example, DAEOCQTY_<Q>_<R>_<SP>_OP1 will correspond with Q1 of the Energy Offer Curve.  Given that an Energy Offer Curve may have a different number of ordered pairs from one Operating Hour to the next or an Energy Offer Curve may not have been submitted for the hour being contemplated: Zeros (0) will be used as a filler:  Please see example for further explanation.

Energy Offer Curve Example:

Presume that a QSE submits the following Energy Offer Curves for a resource

For OP Hours 1 – 3

For OP Hours 5 - 8

(100MW, $25.00)

(100MW, $25.00)

(150MW, $32.50)

(125MW, $28.75)

(300MW, $45.00)

(200MW, $35.00)



(300MW, $43.00)

The Bill Determinants shall be created as follows:

DAMEOCQTY_<Q>_<R>_<SP>_OP1 → 100, 100, 100, 0, 100, 100, 100, 100

DAMEOCQTY_<Q>_<R>_<SP>_OP2 → 150, 150, 150, 0, 125, 125, 125, 125

DAMEOCQTY_<Q>_<R>_<SP>_OP3 → 300, 300, 300, 0, 200, 200, 200, 200

DAMEOCQTY_<Q>_<R>_<SP>_OP4 → 0, 0, 0, 0, 300, 300, 300, 300

DAMEOCPR_<Q>_<R>_<SP>_OP1 → 25.00, 25.00, 25.00, 0, 25.00, 25.00, 25.00, 25.00

DAMEOCPR_<Q>_<R>_<SP>_OP2 → 32.50, 32.50, 32.50, 0, 28.75, 28.75, 28.75, 28.75

DAMEOCPR_<Q>_<R>_<SP>_OP3 → 45.00, 45.00, 45.00, 0, 35.00, 35.00, 35.00, 35.00

DAMEOCPR_<Q>_<R>_<SP>_OP4 → 0, 0, 0, 0, 43.00, 43.00, 43.00, 43.00
Continue with DAM Energy Offer Curve Extension/Truncation at DALSL Process.


2.2.1 DAM Energy Offer Curve Extension/Truncation at DALSL Process

	 Requirement ID
	FR53

	 Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:

The ERCOT Settlement System shall extend or truncate the Energy Offer Curve so that the first point in the curve equals the Low Sustained Limit for the Resource for the Operating Hour being considered.  The value of Q1 is compared to the DALSL_<Q>_<R>_<SP> interval for each Operating Hour and the corresponding intervals within EOCQTY_<Q>_<R>_<SP>_<OPi> and EOCPR_<Q>_<R>_<SP>_<OPi> are truncated or extended if necessary.
If for the interval being contemplated DAEOCQTY_<Q>_<R>_<SP>_<OPi> = 0 and DAEOCPR_<Q>_<R>_<SP>_<OPi> = 0 for all i

Then

No curve exists for the interval being contemplated.  Exit the DAM Energy Offer Curve Extension/Truncation at DALSL Process and skip the DAM Energy Offer Curve Truncation at DAHSL Process for the interval being contemplated.
End If
If DALSL_<Q>_<R>_<SP> > DAHSL_<Q>_<R>_<SP>
Then

No curve exists for the interval being contemplated.  Exit the DAM Energy Offer Curve Extension/Truncation at DALSL Process and skip the DAM Energy Offer Curve Truncation at DAHSL Process for the interval being contemplated.
End If
If Qn < DALSL_<Q>_<R>_<SP> or Q1 > DAHSL_<Q>_<R>_<SP>
where n is the number of non-zero ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated

Then

No curve exists for the interval being contemplated.  Exit the DAM Energy Offer Curve Extension/Truncation at DALSL Process and skip the DAM Energy Offer Curve Truncation at DAHSL Process for the interval being contemplated.
End If

If DALSL_<Q>_<R>_<SP> = DAHSL_<Q>_<R>_<SP>
Then

If the Energy Offer Curve is a one point curve 

Then

DAEOCPR_<Q>_<R>_<SP>_<OP1> = P1
DAEOCQTY_<Q>_<R>_<SP>_<OP1> = Q1
Exit the DAM Energy Offer Curve Extension/Truncation at DALSL Process and skip the DAM Energy Offer Curve Truncation at DAHSL Process for the interval being contemplated.
End If
If the Energy Offer Curve has more than one point
Then

Find the  Qj and Qj+1 such that: Qj < DALSL_<Q>_<R>_<SP> ≤ Qj+1
DAEOCPR_<Q>_<R>_<SP>_<OP1> = Pj + [(Pj+1 – Pj) / (Qj+1 – Qj) * (DALSL_<Q>_<R>_<SP> – Qj)]

DAEOCQTY_<Q>_<R>_<SP>_<OP1> = DALSL_<Q>_<R>_<SP> 

Disregard the remaining Qi, exit the DAM Energy Offer Curve Extension/Truncation at DALSL Process and skip the DAM Energy Offer Curve Truncation at DAHSL Process for the interval being contemplated.
End if
End If

If Q1 > DALSL_<Q>_<R>_<SP> and Q1 ≤ DAHSL_<Q>_<R>_<SP> 
Then

DAEOCQTY_<Q>_<R>_<SP>_<OP1> = DALSL_<Q>_<R>_<SP>
DAEOCPR_<Q>_<R>_<SP>_<OP1> = P1
for i = 1 to n

Where n is the number of non-zero ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated.
DAEOCQTY_<Q>_<R>_<SP>_<OPi+1>= Qi
DAEOCPR_<Q>_<R>_<SP>_<OPi+1> = Pi
Next i
Exit the DAM Energy Offer Curve Extension/Truncation at DALSL Process and 

continue with the DAM Energy Offer Curve Truncation at DAHSL Process for the interval being contemplated.
End If

If Q1 < DALSL_<Q>_<R>_<SP> 

Then

Find the  Qj and Qj+1 such that: Qj < DALSL_<Q>_<R>_<SP> ≤ Qj+1
DAEOCPR_<Q>_<R>_<SP>_<OP1> = Pj + [(Pj+1 – Pj) / (Qj+1 – Qj) * (DALSL_<Q>_<R>_<SP> – Qj)]

DAEOCQTY_<Q>_<R>_<SP>_<OP1> = DALSL_<Q>_<R>_<SP> 

If DALSL_<Q>_<R>_<SP> < Qj+1
Then
For i = 2 to n-j+1
where n is the number of non-zero ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated

DAEOCQTY_<Q>_<R>_<SP>_<OPi> = Qj+i-1
DAEOCPR_<Q>_<R>_<SP>_<OPi> = Pj+i-1
next i

End If

If DALSL_<Q>_<R>_<SP> = Qj+1
Then
For i = 2 to n-j
where n is the number of non-zero ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated

DAEOCQTY_<Q>_<R>_<SP>_<OPi> = Qj+i
DAEOCPR_<Q>_<R>_<SP>_<OPi> = Pj+i
next i

End If
Exit the DAM Energy Offer Curve Extension/Truncation at DALSL Process and 

continue with the DAM Energy Offer Curve Truncation at DAHSL Process for the interval being contemplated.
End If


2.2.2 DAM Energy Offer Curve Truncation at DAHSL Process

	Requirement ID
	FR54

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:
The ERCOT Settlement System shall truncate the Energy Offer Curve so that the last point on the Energy Offer Curve equals the High Sustained Limit for the Resource for the Operating Hour being considered.  Qn for each hour, where n is the number of non-zero ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated, is compared to the interval within DAHSL _<Q>_<R>_<SP> for the same hour and the corresponding EOCQTY_<Q>_<R>_<SP>_<OPi> and EOCPR_<Q>_<R>_<SP>_<OPi> are truncated if necessary.  It is not necessary for the ERCOT Settlement System to Extend the Energy Offer Curve to the DAHSL _<Q>_<R>_<SP>.
If Q1 > DAHSL_<Q>_<R>_<SP> or Qn < DALSL_<Q>_<R>_<SP>
Then

No valid energy offer curve exists.

DAEOCQTY_<Q>_<R>_<SP>_<OPi> and DAEOCPR_<Q>_<R>_<SP>_<OPi> equal zero for all i.

Exit the DAM Energy Offer Curve Extension/Truncation at DAHSL Process

End If
If Qn > DAHSL_<Q>_<R>_<SP> 
Then

Find the  Qj and Qj+1 such that: Qj < DAHSL_<Q>_<R>_<SP> ≤ Qj+1
DAEOCPR_<Q>_<R>_<SP>_<OPj+1> = Pj + [(Pj+1 – Pj) / (Qj+1 – Qj) * (DAHSL_<Q>_<R>_<SP> – Qj)]
DAEOCQTY_<Q>_<R>_<SP>_<OPj+1> = DAHSL_<Q>_<R>_<SP> 

If DAHSL_<Q>_<R>_<SP> < Qj+1
Then
Disregard Qi > Qj
Disregard Pi> Pj

End If
If DAHSL_<Q>_<R>_<SP> = Qj+1
Then
Disregard Qi > Qj+1
Disregard Pi > Pj+1

End If
End If


Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	Qi
	MW
	MW Quantity of the Energy Offer Curve Ordered Pair, where i represents which ordered pair.
	MMS

	Interval Frequency: 1/ hour 

Additional Comments:  There must be at least one (1) ordered pair for a given Resource and Operating Hour, and there can be no more than ten (10) ordered pairs for a given Resource and Operating Hour. This billing determinant is from the Energy Offer Curve that was valid when the DAM 1000 snapshot was taken. If the DAM is delayed, this value will come from the valid Energy Offer Curve captured at the point in time when the DAM is executed.


	Pi
	$ / MWh
	$ / MWh Price of the Energy Offer Curve Ordered Pair, where i represents which ordered pair.
	MMS

	Interval Frequency: 1 / hour
Additional Comments:  There must be at least one (1) ordered pair for a given Resource and Operating Hour, and there can be no more than ten (10) ordered pairs for a given Resource and Operating Hour. This billing determinant is from the Energy Offer Curve that was valid when the DAM 1000 snapshot was taken. If the DAM is delayed, this value will come from the valid Energy Offer Curve captured at the point in time when the DAM is executed.


	 DALSL
	 MW
	Low Sustained Limit per QSE per Settlement Point per Resource per hour(The Low Sustained Limit of the Resource at the Resource Node Settlement Point represented by the QSE, for the hour.
	 MMS

	Interval Frequency: 1 / hour

Additional Comments:  This is the DALSL specified for the Resource in the Current Operating Plan that was valid when the DAM 1000 snapshot was taken.  If the DAM is delayed, this value will come from the Startup Offer captured at the point in time when the DAM is executed.


	DAHSL
	MW
	High Sustainable Limit per QSE per Settlement Point per Resource—The High Sustainable Limit of Generation Resource Represented by QSE Q at Resource Node SP for the hour.
	MMS

	Interval Frequency: 1 / hour

Additional Comments:  This is the DAHSL specified for the Resource in the Current Operating Plan that was valid when the DAM 1000 snapshot was taken.  If the DAM is delayed, this value will come from the Startup Offer captured at the point in time when the DAM is executed.


	DAMCOMMITFLAG
	Misc
	DAM-Committed Resource Flag per QSE and Resource by hour ( Flag that indicates if an hourly interval was DAM-Committed for a QSE and Resource for the hour.  A value of one (1) indicates that the interval is DAM-committed interval; a value of zero (0) indicates that the interval is not DAM-committed.


	MMS

	Interval Frequency: 1 / hour

Additional Comments:  For the Day-Ahead Make-Whole Payment calculation, this flag is utilized to identify the DAM-committed hours for which the calculation will occur.  The DAMCOMMITFLAG will indicate the intervals in which a Resource was DAM-committed based upon an awarded Three Part Supply Offer.  

If an offer is cleared for multiple contiguous blocks of hours, and the cleared offers are DAM-committed, the entire block of hours is considered one commitment period.  If an offer is cleared for multiple non-contiguous blocks of hours, and the cleared offers are DAM-committed, each block of hours is considered one commitment period.



Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	DAEOCQTY
	MW
	The MW Quantity that corresponds to a specific Ordered Pair i for a QSE Q, Resource R, and Settlement Point SP. 
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	DAEOCPR
	$ / MWh
	The $ / MWh Price that corresponds to a specific Ordered Pair i for a QSE Q, Resource R, and Settlement Point SP.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None  


Data Dependencies

D1)  Creation of the Energy Offer Curve Bill Determinants depends upon all input Bill Determinants from the Source System.
Assumptions
A1)
While the Source System may store the Energy Offer Curve data with associated Starting Operating Hour and Ending Operating Hour, the Interface shall appropriately translate the Energy Offer Curve data into Hourly Data.

A2)
The Settlement System shall have a Database Construct capable of handling the Energy Offer Curve data, and the associated calculations.  Additionally, this construct will be further detailed in the Detail Design Document.
A3) When creating the DALSL and DAHSL data cuts for a QSE, Resource, and Operating Day, the interface will substitute a 0 value for a null value only if at least one interval within the Operating Day has a non-zero quantity for that Resource.  If there are no intervals with a non-zero quantity for the entire Operating Day and for the DAM, then the interface will not create a DALSL or DAHSL data cut for that QSE, Resource, Operating Day, and DAM.
A4)  The DAESR will not be greater than Qn, where n is the number of non-zero ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated, for a given Resource and Operating Hour.
Business Rules

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

	FR69
	PR 4.6.5
	CSWM.

P03SettleBill

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

     Qi
     Pi
     DAHSL

     DALSL

     DAMCOMMITFLAG
     DAEOCQTY

     DAEOCPR

	FR70
	PR 12.3 (C)
	CSWM.

P03SettleBill

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

     Qi
     Pi
     DAHSL

     DALSL

     DAMCOMMITFLAG

     DAEOCQTY

     DAEOCPR

	FR71
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	DRIVER: Energy Offer Curve Data Creation will only occur for QSE’s Resources that have a DAMCOMMITFLAG for an Operating Day.


Business Defined Errors

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

	FR72
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	If a DAEOCQTY data cut is negative for an Operating Hour the system will log a “Warning / Default” error message, and Default the DAEOCQTY to zero for that Operating Hour.  Additionally the Settlement System will issue the message with the QSE, Resource and Operating Day included in the message.

	FR55
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	An “Info” message will be logged if the lowest MW quantity within a non-transformed Energy Offer Curve does not equal the DALSL. Additionally the Settlement System will issue the message with the QSE, Resource and Operating Day included in the message.

	FR56
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	An “Info” message will be logged if the highest MW quantity within a non-transformed Energy Offer Curve does not equal the DAHSL. Additionally the Settlement System will issue the message with the QSE, Resource and Operating Day included in the message.

	FR74
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning” message will be logged if the intermediate and/or output billing determinants related to the creation of the DAEOCQTY and DAEOCPR billing determinants cannot be stored in the Lodestar database.  Additionally the Settlement System will issue the message with the Operating Day included in the message.

	FR92
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	An “Warning” message will be logged if the DALSL is greater than the DAHSL for the QSE, Resource, Settlement Point and Operating Hour combination.  Additionally the Settlement System will issue the message with the QSE, Resource and Operating Day included in the message.


Specific Database Needs

The Settlement System shall have a Database Construct capable of handling the Energy Offer Curve ordered pair data.

2.3 RT Energy Offer Curve Bill Determinant Creation
The Energy Offer Curve Bill Determinant Creation for a given Operating Hour to each QSE representing a Generation Resource, that has been committed in the Reliability Unit Commitment process or has been issued a Voltage Support Instruction, shall be as follows:
	Requirement ID
	FR1

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 5.7.1.3, PR 5.7.1.4, PR 6.6.7.1(2)(b)


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description: The ERCOT Settlement System shall determine whether the Resource was committed by RUC or instructed to provide Voltage Support for the Operating Day.
If either RUC_<Q>_<R>_<SP>_<RUC> or VSSVARIOL_<Q>_<R>_<SP> exist for an Operating Day
Then continue with the Energy Offer Curve Bill Determinate Creation process below.


	Requirement ID
	FR2

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5, PR 6.5.7.3(3)


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description: The ERCOT Settlement System shall receive either the Energy Offer Curve or the hourly-time-weighted Output Schedule with or without the corresponding Incremental and Decremental Energy Offer Curves associated with the resource committed in the Reliability Unit Commitment Process or Voltage Support Process for the Operating Hour. 
Energy Offer Curve:
Based upon the number of ordered pair elements within the Energy Offer Curve, the following quantity and price bill determinants will be created as 24 Hourly Interval cuts and defined as follows:

EOCQTY_<Q>_<R>_<SP>_<OPi> = Qi the quantity amount from the ordered pair

EOCPR_<Q>_<R>_<SP>_<OPi> = Pi  the price amount from the ordered pair

Such that the OPi corresponds with i. For example, EOCQTY_<Q>_<R>_<SP>_OP1 will correspond with Q1 of the Energy Offer Curve.  Given that an Energy Offer Curve may have a different number of ordered pairs from one Operating Hour to the next or an Energy Offer Curve may not have been submitted for the hour being contemplated, Zeros (0) will be used as a filler:  Please see example for further explanation.

Energy Offer Curve Example:

Presume that a QSE submits the following Energy Offer Curves for a resource
For OP Hours 1 – 3

For OP Hours 5 - 8

(100MW, $25.00)

(100MW, $25.00)

(150MW, $32.50)

(125MW, $28.75)

(300MW, $45.00)

(200MW, $35.00)


(300MW, $43.00)

The Bill Determinants shall be created as follows:

EOCQTY_<Q>_<R>_<SP>_OP1 → 100, 100, 100, 0, 100, 100, 100, 100

EOCQTY_<Q>_<R>_<SP>_OP2 → 150, 150, 150, 0, 125, 125, 125, 125

EOCQTY_<Q>_<R>_<SP>_OP3 → 300, 300, 300, 0, 200, 200, 200, 200

EOCQTY_<Q>_<R>_<SP>_OP4 → 0, 0, 0, 0, 300, 300, 300, 300

EOCPR_<Q>_<R>_<SP>_OP1 → 25.00, 25.00, 25.00, 0, 25.00, 25.00, 25.00, 25.00

EOCPR_<Q>_<R>_<SP>_OP2 → 32.50, 32.50, 32.50, 0, 28.75, 28.75, 28.75, 28.75

EOCPR_<Q>_<R>_<SP>_OP3 → 45.00, 45.00, 45.00, 0, 35.00, 35.00, 35.00, 35.00

EOCPR_<Q>_<R>_<SP>_OP4 → 0, 0, 0, 0, 43.00, 43.00, 43.00, 43.00
Output Schedule:
The ERCOT Settlement System may receive an Output Schedule with or without Incremental and Decremental Energy Offer Curves. Incremental and Decremental Energy Offer Curves are submitted as MW price pairs relative to the Output Schedule. For an Incremental Energy Offer Curve the MW price pair represents the price for supplying the specified MW above the Output Schedule quantity. For a Decremental Energy Offer Curve the MW price pair represents the price for supplying the specified MW amount below the Output Schedule quantity.
The Decremental price is denoted as DPi, and quantity is denoted as DQi. The Incremental price is denoted as IPi, and quantity is denoted as IQi.

The Settlement System shall construct a proxy Energy Offer Curve for Operating Hours for which an Output Schedule, Incremental Offer Curve and Decremental Energy Offer Curve were submitted as follows:

Decremental Energy Offer Curve:

Qi = TWOS_<Q>_<R>_<SP>  - DQi  
Pi = DPi
Incremental Energy Offer Curve:
Qi+j = TWOS_<Q>_<R>_<SP> + IQi
Pi+j = IPi
Such that j equals the total number of elements in the Decremental Energy Offer Curve. 
If neither an Incremental Energy Offer Curve nor a Decremental Energy Offer Curve was submitted for an interval then the corresponding interval within Q1 shall be set equal to the value within TWOS_<Q>_<R>_<SP> for the same interval and the corresponding interval within P1 is set to -$249.99.
Once the proxy Energy Offer Curve has been constructed the EOCQTY_<Q>_<R>_<SP>_<OPi> and EOCPR_<Q>_<R>_<SP>_<OPi> billing determinants will be created as outlined above for the Energy Offer Curve.  Please see example for further explanation.
Output Schedule Example:
For OP Hours 1 – 3
Decremental Offer Curve 1

Incremental Offer Curve 1
(40MW, $10.00)

(1MW, $35.00)
(30MW, $15.00)

(20MW, $45.00)
(20MW, $20.00)

(30MW, $55.00)
(0MW, $30.00)

(40MW, $65.00)
For OP Hours 5 - 8
Decremental Offer Curve 2

Incremental Offer Curve 2
(40MW, $12.00)

 (1MW, $30.00)
(20MW, $22.00)

 (20MW, $40.00)
(0MW, $29.00)

 (40MW, $50.00)
TWOS_<Q>_<R>_<SP> = (45MW, 41MW, 50MW, 45MW, 55MW, 50MW, 60MW, 55MW)
The Bill Determinants shall be created as follows:
EOCQTY_<Q>_<R>_<SP>_OP1 → 5, 1, 10, 45, 15, 10, 20, 15
EOCQTY_<Q>_<R>_<SP>_OP2 → 15,11, 20, 0, 35, 30, 40, 35
EOCQTY_<Q>_<R>_<SP>_OP3 → 25, 21, 30, 0, 55, 50, 60, 55
EOCQTY_<Q>_<R>_<SP>_OP4 → 45, 41, 50, 0, 56, 51, 61, 56
EOCQTY_<Q>_<R>_<SP>_OP5 → 46, 42, 51, 0, 75, 70, 80, 75
EOCQTY_<Q>_<R>_<SP>_OP6 → 65, 61, 70, 0, 95, 90, 100, 95
EOCQTY_<Q>_<R>_<SP>_OP7 → 75, 71, 80, 0, 0, 0, 0, 0
EOCQTY_<Q>_<R>_<SP>_OP8 → 85, 81, 90, 0, 0, 0, 0, 0
EOCPR_<Q>_<R>_<SP>_OP1 → 10.00, 10.00, 10.00, -249.99, 12.00, 12.00, 12.00, 12.00
EOCPR_<Q>_<R>_<SP>_OP2 → 15.00, 15.00, 15.00, 0, 22.00, 22.00, 22.00, 22.00
EOCPR_<Q>_<R>_<SP>_OP3 → 20.00, 20.00, 20.00, 0, 29.00, 29.00, 29.00, 29.00
EOCPR_<Q>_<R>_<SP>_OP4 → 30.00, 30.00, 30.00, 0, 30.00, 30.00, 30.00, 30.00
EOCPR_<Q>_<R>_<SP>_OP5 → 35.00, 35.00, 35.00, 0, 40.00, 40.00, 40.00, 40.00
EOCPR_<Q>_<R>_<SP>_OP6 → 45.00, 45.00, 45.00, 0, 50.00, 50.00, 50.00, 50.00
EOCPR_<Q>_<R>_<SP>_OP7 → 55.00, 55.00, 55.00, 0, 0, 0, 0, 0
EOCPR_<Q>_<R>_<SP>_OP8 → 65.00, 65.00, 65.00, 0, 0, 0, 0, 0
Wind-powered Generation Resource

A resource shall have either an Energy Offer Curve or an Output schedule when committed in the Reliability Unit Commitment Process or issued a Voltage Support Process instruction with the exception of a wind-powered Generation Resource.  The Settlement System will create a proxy Energy Offer Curve for each operating hour for which a wind-powered Generation Resource has not submitted an Energy Offer Curve or an Output Schedule as follows.

Q1 = LSL_<Q>_<R>_<SP>

P1 = -$250.00

Q2 = HSL_<Q>_<R>_<SP> -1MW

P2 = -$249.00

Q3 = HSL_<Q>_<R>_<SP>

P3 = SWCAP
Once the proxy Energy Offer Curve has been constructed the EOCQTY_<Q>_<R>_<SP>_<OPi> and EOCPR_<Q>_<R>_<SP>_<OPi> billing determinants will be created as outlined above for the Energy Offer curve.  

Continue with RT Energy Offer Curve Extension/Truncation at LSL Process.


2.3.1 RT Energy Offer Curve Extension/Truncation at LSL Process

	Requirement ID
	FR57

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5, 6.5.7.3(3)


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:

The ERCOT Settlement System shall extend or truncate the Energy Offer Curve so that the first point in the curve equals the Low Sustained Limit for the Resource for the Operating Hour being considered.  The value for the Low Sustained Limit comes from the Current Operating Plan that was valid at the end of the Adjustment period for the Operating Hour being considered.  The value of Q1 for each operating hour is compared to the interval within LSL_<Q>_<R>_<SP> for that hour and the corresponding intervals within EOCQTY_<Q>_<R>_<SP>_<OPi> and EOCPR_<Q>_<R>_<SP>_<OPi> are truncated or extended if necessary.
If for the interval being contemplated EOCQTY_<Q>_<R>_<SP>_<OPi> = 0 and EOCPR_<Q>_<R>_<SP>_<OPi> = 0 for all i

Then

No curve exists for the interval being contemplated.  Exit the RT Energy Offer Curve Extension/Truncation at LSL Process and skip the RT Energy Offer Curve Extension/Truncation at HSL Process for the interval being contemplated.
End If
 If LSL_<Q>_<R>_<SP> > HSL_<Q>_<R>_<SP>
Then

No curve exists for the interval being contemplated.  Exit the RT Energy Offer Curve Extension/Truncation at LSL Process and skip the RT Energy Offer Curve Truncation at HSL Process for the interval being contemplated.
End If
If Qn < LSL_<Q>_<R>_<SP> or Q1 > HSL_<Q>_<R>_<SP>
where n is the number of non-zero ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated

Then

No curve exists for the interval being contemplated.  Exit the RT Energy Offer Curve Extension/Truncation at LSL Process and skip the RT Energy Offer Curve Truncation at HSL Process for the interval being contemplated.
End If
If LSL_<Q>_<R>_<SP> = HSL_<Q>_<R>_<SP>
If the Energy Offer Curve is a one point curve 

Then

EOCPR_<Q>_<R>_<SP>_<OP1> = P1
EOCQTY_<Q>_<R>_<SP>_<OP1> = Q1
Skip the RT Energy Offer Curve Extension/Truncation at LSL Process for the interval being contemplated.
End If
If the Energy Offer Curve has more than one point
Then
Find the Qj and Qj+1 such that: Qj < LSL_<Q>_<R>_<SP> ≤ Qj+1
EOCPR_<Q>_<R>_<SP>_<OP1> = Pj + [(Pj+1 –  Pj) / (Qj+1 – Qj) * (LSL_<Q>_<R>_<SP> – Qj)]
EOCQTY_<Q>_<R>_<SP>_<OP1> = LSL_<Q>_<R>_<SP> 

Disregard the remaining Qi, exit the RT Energy Offer Curve Extension/Truncation at LSL Process and skip the RT Energy Offer Curve Extension/Truncation at HSL Process for the interval being contemplated.
End If
End If
If (Q1 ≤  LSL_<Q>_<R>_<SP> + 1 and Q1 > LSL_<Q>_<R>_<SP>) or (P1 ≤ -$249.99 and Q1 > LSL_<Q>_<R>_<SP>)
Then

EOCQTY_<Q>_<R>_<SP>_<OP1> = LSL_<Q>_<R>_<SP>

EOCPR_<Q>_<R>_<SP>_<OP1> = -$250.00
For i = 1 to n

where n is the number of non-zero ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated

EOCQTY_<Q>_<R>_<SP>_<OPi+1>= Qi
EOCPR_<Q>_<R>_<SP>_<OPi+1>= Pi
next i

Exit the RT Energy Offer Curve Extension/Truncation at LSL Process and 

continue with the RT Energy Offer Curve Extension/Truncation at HSL Process for the interval being contemplated.
End If
If Q1 >  LSL_<Q>_<R>_<SP> + 1 and P1 > -$249.99
Then

EOCQTY_<Q>_<R>_<SP>_<OP1> = LSL_<Q>_<R>_<SP>

EOCPR_<Q>_<R>_<SP>_<OP1> = -$250.00,
EOCQTY_<Q>_<R>_<SP>_<OP2>= (Q1)-1MW

EOCPR_<Q>_<R>_<SP>_<OP2>= -$249.99

For i = 1 to n

where n is the number of non-zero ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated

EOCQTY_<Q>_<R>_<SP>_<OPi+2>= Qi
EOCPR_<Q>_<R>_<SP>_<OPi+2>= Pi
next i

Exit the RT Energy Offer Curve Extension/Truncation at LSL Process and 

continue with the RT Energy Offer Curve Extension/Truncation at HSL Process for the interval being contemplated.
End If
If Q1 < LSL_<Q>_<R>_<SP>
Then

Find the Qj and Qj+1 such that: Qj < LSL_<Q>_<R>_<SP> ≤ Qj+1
EOCPR_<Q>_<R>_<SP>_<OP1> = Pj + [(Pj+1 –  Pj) / (Qj+1 – Qj) * (LSL_<Q>_<R>_<SP> – Qj)]
EOCQTY_<Q>_<R>_<SP>_<OP1> = LSL_<Q>_<R>_<SP> 

If LSL_<Q>_<R>_<SP> < Qj+1
Then

for i = 2 to n-j+1

where n is the number of non-zero ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated

EOCQTY_<Q>_<R>_<SP>_<OPi> = Qj+i-1
EOCPR_<Q>_<R>_<SP>_<OPi> = Pj+i-1
next i

End If

If LSL_<Q>_<R>_<SP> = Qj+1
Then

For i = 2 to n-j
where n is the number of non-zero ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated

EOCQTY_<Q>_<R>_<SP>_<OPi> = Qj+i
EOCPR_<Q>_<R>_<SP>_<OPi> = Pj+i
next i

End If

Exit the RT Energy Offer Curve Extension/Truncation at LSL Process and 

continue with the RT Energy Offer Curve Extension/Truncation at HSL Process for the inteveral being contemplated.
End If


2.3.2 RT Energy Offer Curve Extension/Truncation at HSL Process
	 Requirement ID
	FR58

	 Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5, 6.5.7.3(3)


	 Traceability to Sub-Process Maps
	 CSWM.P03SettleBillTransfer

	Description:

The ERCOT Settlement System shall extend or truncate the Energy Offer Curve so that the last point on the Energy Offer Curve equals the High Sustained Limit for the Resource for the Operating Hour being considered.  The value for the High Sustained Limit comes from the Current Operating Plan that was valid at the end of the Adjustment period for the Operating Hour being considered.  The value of Qn for each operating hour, where n is the number of non-zero ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated, is compared to the interval within HSL _<Q>_<R>_<SP> for the hour being considered and the corresponding EOCQTY_<Q>_<R>_<SP>_<OPi> and EOCPR_<Q>_<R>_<SP>_<OPi> are truncated or extended if necessary. If the Real Time Metered Generation is greater than the interval within High Sustained Limit for the hour being considered, the Energy Offer Curve will be extended to the Real Time Metered Generation not the High Sustained Limit.

Note:  Qi, HSL_<Q>_<R>_<SP>, LSL_<Q>_<R>_<SP>, EOCQTY_<Q>_<R>_<SP> and  EOCPR_<Q>_<R>_<SP> are hourly values.  RTMG_<Q>_<R>_<SP> is a 4/hour value.  The max(RTMG_<Q>_<R>_<SP>) referred to below is the maximum of the RTMG_<Q>_<R>_<SP> values for the Operating Hour being contemplated.
If Q1 > HSL_<Q>_<R>_<SP> or Qn < LSL_<Q>_<R>_<SP>
Then
No curve exists for the interval being contemplated.  Exit the RT Energy Offer Curve Extension/Truncation at HSL Process for the interval being contemplated.
End If
If Qn ≥  HSL_<Q>_<R>_<SP> - 1 and Qn <  HSL_<Q>_<R>_<SP> and (max(RTMG_<Q>_<R>_<SP>*4)) ≤ HSL_<Q>_<R>_<SP>

where n is the number of non-zero ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated.
Then

EOCQTY_<Q>_<R>_<SP>_<OPn+1> = HSL_<Q>_<R>_<SP>

EOCPR_<Q>_<R>_<SP>_<OPn+1> = SWCAP
Exit the RT Energy Offer Curve Extension/Truncation at HSL Process for the interval being contemplated.
End If

If Qn <  HSL_<Q>_<R>_<SP> - 1 and (max(RTMG_<Q>_<R>_<SP>)*4) ≤ HSL_<Q>_<R>_<SP>

Then 

EOCQTY_<Q>_<R>_<SP>_<OPn+1>= (Qn)+1MW

EOCPR_<Q>_<R>_<SP>_<OPn+1>= SWCAP - $0.01
EOCQTY_<Q>_<R>_<SP>_<OPn+2> = HSL_<Q>_<R>_<SP>

EOCPR_<Q>_<R>_<SP>_<OPn+2> = SWCAP
Exit the RT Energy Offer Curve Extension/Truncation at HSL Process for the interval being contemplated.
End If

If Qn > HSL_<Q>_<R>_<SP> and (max(RTMG_<Q>_<R>_<SP>)*4) ≤  HSL_<Q>_<R>_<SP>  

Then

Find the  Qj and Qj+1 such that: Qj < HSL_<Q>_<R>_<SP> ≤ Qj+1
EOCPR_<Q>_<R>_<SP>_<OPj+1> = Pj + [(Pj+1 – Pj) / (Qj+1 – Qj) * (HSL_<Q>_<R>_<SP> – Qj)]
EOCQTY_<Q>_<R>_<SP>_<OPj+1> = HSL_<Q>_<R>_<SP> 
If  HSL_<Q>_<R>_<SP>  < Qj+1
Then
Disregard Qi that are greater than Qj
Disregard Pi that are greater than Pi

End If
If HSL_<Q>_<R>_<SP>  = Qj+1
Then
Disregard Qi that are greater than Qj+1
Disregard Pi that are greater than Pi+1

End If
Exit the RT Energy Offer Curve Extension/Truncation at HSL Process for the interval being contemplated.
End If

If Qn > HSL_<Q>_<R>_<SP> and (max(RTMG_<Q>_<R>_<SP>)*4) >  HSL_<Q>_<R>_<SP>  and (max(RTMG_<Q>_<R>_<SP>*4)) ≤  EOCQTY_<Q>_<R>_<SP>_<OPn>
If there exists a Qj such that: Qj = HSL_<Q>_<R>_<SP>

Then
The curve should not be truncated
End If
If there does not exist a Qj such that: Qj = HSL_<Q>_<R>_<SP>

Then
Find the  Qj and Qj+1 such that: Qj < HSL_<Q>_<R>_<SP> < Qj+1
EOCPR_<Q>_<R>_<SP>_<OPj+1> = Pj + [(Pj+1 – Pj) / (Qj+1 – Qj) * (HSL_<Q>_<R>_<SP> – Qj)]
EOCQTY_<Q>_<R>_<SP>_<OPj+1> = HSL_<Q>_<R>_<SP> 
for i = j+1 to n

where n is the number of non-zero ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated

EOQTY_<Q>_<R>_<SP>_<OPi+1>=Qi
EOCPR_<Q>_<R>_<SP>_<OPi+1>=Pi
next i

End If
Exit the RT Energy Offer Curve Extension/Truncation at HSL Process for the interval being contemplated.
End If

If (max(RTMG_<Q>_<R>_<SP>)*4) > EOCQTY_<Q>_<R>_<SP>_<OPn> and (max(RTMG_<Q>_<R>_<SP>)*4) > HSL_<Q>_<R>_<SP>

where n is the number of non-zero ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated
Then

If Qn ≥  (max(RTMG_<Q>_<R>_<SP>)*4) - 1 and Qn <  (max(RTMG_<Q>_<R>_<SP>)*4)
where n is the number of non-zero ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated

Then

EOCQTY_<Q>_<R>_<SP>_<OPn+1> = (max(RTMG_<Q>_<R>_<SP>)*4)
EOCPR_<Q>_<R>_<SP>_<OPn+1> = SWCAP
End If

If Qn <  (max(RTMG_<Q>_<R>_<SP>*4)) - 1

Then

EOCQTY_<Q>_<R>_<SP>_<OPn+1>= (Qn)+1MW

EOCPR_<Q>_<R>_<SP>_<OPn+1>= SWCAP - $0.01
EOCQTY_<Q>_<R>_<SP>_<OPn+2> = (max(RTMG_<Q>_<R>_<SP>)*4)
EOCPR_<Q>_<R>_<SP>_<OPn+2> = SWCAP
End If
Exit the RT Energy Offer Curve Extension/Truncation at HSL Process for the interval being contemplated.
End If
Note:  The Energy Offer Curve indexes used in explaining the RT Energy Offer Curve Extension/Truncation at HSL Process do not take into account any transformation done during the Energy Offer Curve Transformation/Extension at LSL Process.  Any shifting of points do to the extending or truncating the Energy Offer Curve to the LSL needs to be accounted for when following this process extending or truncating the Energy Offer Curve to the HSL.


Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	Qi
	MW
	MW Quantity of the Energy Offer Curve Ordered Pair, where i represents which ordered pair.
	MMS

	Interval Frequency: 1/ hour 
Additional Comments:  There can be no more than ten (10) ordered pairs for a given Resource and Operating Hour.  This bill determinant is from the Energy Offer Curve that was valid at the end of the Adjustment Period for the Operating hour being considered.

	Pi
	$ / MWh
	$ / MWh Price of the Energy Offer Curve Ordered Pair, where i represents which ordered pair.
	MMS

	Interval Frequency: 1 / hour
Additional Comments:  There can be no more than ten (10) ordered pairs for a given Resource and Operating Hour. This bill determinant is from the Energy Offer Curve that was valid at the end of the Adjustment Period for the Operating hour being considered.

	DQi
	MW
	MW Quantity of the Decremental Energy Offer Curve Ordered Pair, where i represents which ordered pair.
	MMS

	Interval Frequency: 1/ hour 

Additional Comments:  There can be no more than ten (10) ordered pairs for a given Resource and Operating Hour.  This bill determinant is from the Decremental Energy Offer Curve that was valid at the end of the Adjustment Period for the Operating hour being considered.


	DPi
	$ / MWh
	$ / MWh Price of the Decremental Energy Offer Curve Ordered Pair, where i represents which ordered pair.
	MMS

	Interval Frequency: 1/ hour 

Additional Comments:  There can be no more than ten (10) ordered pairs for a given Resource and Operating Hour.  This bill determinant is from the Decremental Energy Offer Curve that was valid at the end of the Adjustment Period for the Operating hour being considered.


	IQi
	MW
	MW Quantity of the Incremental Energy Offer Curve Ordered Pair, where i represents which ordered pair.
	MMS

	Interval Frequency: 1/ hour 

Additional Comments:  There can be no more than ten (10) ordered pairs for a given Resource and Operating Hour.  This bill determinant is from the Incremental Energy Offer Curve that was valid at the end of the Adjustment Period for the Operating hour being considered.


	IPi
	$ / MWh
	$ / MWh Price of the Incremental Energy Offer Curve Ordered Pair, where i represents which ordered pair.
	MMS

	Interval Frequency: 1/ hour 

Additional Comments:  There can be no more than ten (10) ordered pairs for a given Resource and Operating Hour. This bill determinant is from the Incremental Energy Offer Curve that was valid at the end of the Adjustment Period for the Operating hour being considered.


	LSL
	MW
	Low Sustained Limit—The limit established by the QSE, at the end of the adjustment period, that describes the minimum sustained energy production capability of the Resource for the hour that includes the Settlement Interval i.
	MMS

	Interval Frequency: 1 / hour

Additional Comments: This is the LSL specified for the Resource in the Current Operating Plan that was valid at the end of the adjustment period.


	HSL
	MW
	High Sustainable Limit Generation per QSE per Settlement Point per Resource, at the end of the adjustment period—The High 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:  This is the HSL specified for the Resource in the Current Operating Plan that was valid at the end of the adjustment period.


	RTMG
	MWh
	Real-Time Metered Generation—The Resource’s metered generation for the Settlement Interval i.
	Data Aggregation

	Interval Frequency: 4 / hour
Additional Comments: None


	TWOS
	MW
	Time Weighted Output Schedule—The hourly time weighted average of the Output Schedules valid for a Generation Resource R represented by QSE Q at Resource Node SP for the hour that includes the Settlement Interval i.
	MMS

	Interval Frequency: 1/ hour
Additional Comments:  For a non-DSR, non-QF or non-IRR Resource this billing determinant is either the hourly time weighted average of the Output Schedule submitted by the QSE before the end of the adjustment period or, if no Output Schedule or Energy Offer Curve was submitted, the telemetered output of the Resource at the end of the adjustment period for the Operating Hour being contemplated. For a DSR, QF or IRR resource this billing determinant is the hourly time weighted average of the Output Schedules used for each five minute SCED run for the Operating Hour being contemplated.



	VSSVARIOL
	MVAR
	Voltage Support Service VAR Instructed Output Level per QSE per Generation Resource per Settlement Point —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.


	RUC
	Misc
	RUC—The RUC-Commitment, issued by a RUC process, indicating the hours in which the Resource was committed by that RUC process.
	MMS

	Interval Frequency: 1 / hour
Additional Comments:  None


	SWCAP


	$/MWh
	The cap on energy offers for the Operating Day that results from the scarcity pricing mechanism operated by ERCOT.

	MMS

	Interval Frequency: 1 / day
Additional Comments:  The System Wide Offer Cap is defined in the Nodal Protocols sections 4.4.11, 4.4.11.1.




Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	EOCQTY
	MW
	The MW Quantity that corresponds to a specific Ordered Pair i for a QSE Q, Resource R, and Settlement Point SP. 
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	EOCPR
	$ / MWh
	The $ / MWh Price that corresponds to a specific Ordered Pair i for a QSE Q, Resource R, and Settlement Point SP.
	Settlement System

	Interval Frequency: 1 / hour
Additional Comments:  None  


Data Dependencies

D1)  Creation of the Energy Offer Curve Bill Determinants depends upon the availability of the Energy Offer Curve or the Time Weighted Output Schedule, Incremental Energy Offer Curve and Decremental Energy Offer Curve data from the Source System.  Additionally the Creation of the Energy Offer Curve Bill Determinants is dependent on the availability of the RUC, VSSVARIOL, LSL and HSL from the Source System.
Assumptions
A1)
While the Source System may store the Energy Offer Curve data with associated Starting Operating Hour and Ending Operating Hour, the Interface shall appropriately translate the Energy Offer Curve data into hourly data.
A2)
The Settlement System shall have a Database Construct capable of handling the Energy Offer Curve data, and the associated calculations.  Additionally, this construct will be further detailed in the Detail Design Document.
Business Rules

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

	FR3
	PR 4.6.5
	CSWM.

P03SettleBill

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

     Qi
     Pi
     DQi
     DPi
     IQi
     IPi
     LSL

     HSL

     RTMG

     TWOS

     VSSVARIOL

     RUC

     EOCQTY
     EOCPR
     SWCAP

	FR4
	PR 12.3 (C)
	CSWM.

P03SettleBill

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

     Qi
     Pi
     DQi
     DPi
     IQi
     IPi
     LSL

     HSL

     RTMG

     TWOS

     VSSVARIOL

     RUC

     EOCQTY

     EOCPR
     SWCAP

	FR5
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	DRIVER: Energy Offer Curve Data Creation will only occur for QSE’s Resources that either have a RUC or VSSVARIOL for an Operating Day.


Business Defined Errors

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

	FR6
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	If an EOCQTY data cut is negative for an Operating Hour the system will log a “Warning / Default” error message, and Default the EOCQTY to zero for that Operating Hour.  Additionally the Settlement System will issue the message with the QSE, Resource and Operating Day included in the message.

	FR59
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	An “Warning” message will be logged if the lowest MW quantity within a non-transformed Energy Offer Curve or if the lowest MW quantity within a proxy Energy Offer Curve does not equal the LSL. Additionally the Settlement System will issue the message with the QSE, Resource and Operating Day included in the message.

	FR60
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	An “Info” message will be logged if the highest MW quantity within a non-transformed Energy Offer Curve or if the highest MW quantity within a proxy Energy Offer Curve does not equal the HSL. Additionally the Settlement System will issue the message with the QSE, Resource and Operating Day included in the message.

	FR76
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning” message will be logged if the intermediate and/or output billing determinants related to the creation of the EOCQTY and EOCPR billing determinants cannot be stored in the Lodestar database.  Additionally the Settlement System will issue the message with the Operating Day included in the message.

	FR93
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	An “Info” message will be logged if the LSL is greater than the HSL for the QSE, Resource, Settlement Point and Operating Hour combination.  Additionally the Settlement System will issue the message with the QSE, Resource and Operating Day included in the message.


Specific Database Needs

The Settlement System shall have a Database Construct capable of handling the Energy Offer Curve ordered pair data.

2.4 Day-Ahead Average Incremental Energy Cost Calculation (DAAIEC)

The Day-Ahead AIEC calculation for a given Operating Hour to each QSE representing a Generation Resource that has been committed in the Day-Ahead Market is as follows:

	Requirement ID
	FR7

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.2.3.1


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:
The ERCOT Settlement System shall determine whether the Resource was committed in the Day-Ahead Market for the Operating Day, and Hourly Settlement Interval.

If DAMCOMMITFLAG_<Q>_<R>_<SP> = 0

Then set the DAAIEC_<Q>_<R>_<SP>  = 0 and the process is complete
Otherwise continue calculation process below.


	Requirement ID
	FR8

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:
The ERCOT Settlement System shall determine if the Day-Ahead Energy Sale from a Resource is sufficient enough to warrant the DAAIEC calculation.

If DAESR_<Q>_<R>_<SP> ≤ DAEOCQTY_<Q>_<R>_<SP>_OP1
Then set the DAAIEC_<Q>_<R>_<SP>  = 0 and the process is complete
Otherwise continue calculation process below. 


	Requirement ID
	FR9

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.4.9.3.3


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:  Determine the Energy Offer Curve Price Cap based upon the Resource Type, as specified in the Nodal Protocols
DAEOCPRCAP_<Q>_<R>_<SP> 
=
Price Cap based on Resource Type as defined below:
(a)
Nuclear = $15.00/MWh;

(b)
Coal and Lignite = $18.00/MWh;

(c)
Combined Cycle greater than 90 MW = FIP * 9 MMBtu/MWh;

(d)
Combined Cycle less than or equal to 90 MW = FIP * 10 MMBtu/MWh;

(e)
Gas -Steam Supercritical Boiler = FIP * 10.5 MMBtu/MWh;

(f)
Gas Steam Reheat Boiler = FIP * 11.5 MMBtu/MWh;

(g)
Gas Steam Non-reheat or boiler without air-preheater = FIP * 14.5 MMBtu/MWh;

(h)
Simple Cycle greater than 90 MW = FIP * 14 MMBtu/MWh;

(i)
Simple Cycle less than or equal to 90 MW = FIP * 15 MMBtu/MWh;

(j)
Diesel = FIP * 16 MMBtu/MWh;

(k)
Hydro = $10.00/MWh;

(l)
Other Renewable = $0/MWh; and

(m)
RMR Resource = RMR contract price Energy Offer Curve.
If the Resource Type is RMR 
Then

DAEOCPRCAP_<Q>_<R>_<SP> =  DAEOCPR_<Q>_<R>_<SP>_OPn

where n is the number of NON-ZERO ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated.
Continue with the Energy Offer Curve Quantity Cap Determination Process
End if



	Requirement ID
	FR10

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

The ERCOT Settlement System shall determine if the Price Cap is above the highest Price within the Energy Offer Curve, thereby eliminating the need to modify the Energy Offer Curve by the Price Cap and the associated Quantity Cap.

If DAEOCPRCAP_<Q>_<R>_<SP> ≥ DAEOCPR_<Q>_<R>_<SP>_OPn, 

where n is the number of NON-ZERO ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated.
Then DAEOCQTYCAP_<Q>_<R>_<SP> = DAEOCQTY_<Q>_<R>_<SP>_OPn, 



and skip the Energy Offer Curve Quantity Cap Determination Process, and continue with Cleared Energy Offer Price Calculation.
Otherwise continue calculation process below.


l
	Requirement ID
	FR11

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

The ERCOT Settlement System shall determine if the Price Cap is below the lowest Price within the Energy Offer Curve, thereby establishing the Day Ahead Average Incremental Energy Cost as the Price Cap.
If DAEOCPRCAP_<Q>_<R>_<SP> ≤ DAEOCPR_<Q>_<R>_<SP>_OP1, 

Then DAAIEC_<Q>_<R>_<SP>  = DAEOCPRCAP_<Q>_<R>_<SP> and the process is complete, 

Otherwise continue with Energy Offer Curve Quantity Cap Determination Process below.


2.4.1 Energy Offer Curve Quantity Cap Determination Process

	Requirement ID
	FR12

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:

The ERCOT Settlement System shall determine the EOC Quantity Cap associated with the EOC Price Cap.

The Settlement System shall determine which two ordered pairs of the Energy Offer Curve that the Energy Offer Curve Price Cap is between:
First find the DAEOCPR_<Q>_<R>_<SP>_<OPi> and DAEOCPR_<Q>_<R>_<SP>_<OPi+1> such that: DAEOCPR_<Q>_<R>_<SP>_<OPi> < DAEOCPRCAP_<Q>_<R>_<SP> ≤ DAEOCPR_<Q>_<R>_<SP>_<OPi+1>

Then DAEOCQTYCAP_<Q>_<R>_<SP>  = 
DAEOCQTY_<Q>_<R>_<SP>_<OPi> + [(DAEOCQTY_<Q>_<R>_<SP>_<Opi+1> – 
DAEOCQTY_<Q>_<R>_<SP>_<OPi>) / (DAEOCPR_<Q>_<R>_<SP>_<Opi+1> – 
DAEOCPR_<Q>_<R>_<SP>_<OPi>) * (DAEOCPRCAP_<Q>_<R>_<SP> – 
DAEOCPR_<Q>_<R>_<SP>_<OPi>)]


2.4.2 Cleared Energy Offer Price Calculation Process

	Requirement ID
	FR13

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:

The ERCOT Settlement System shall determine the EOC Cleared Offer Price associated with the Day Ahead Energy Sale from a Resource (DAESR).

The Settlement System shall determine which two ordered pairs of the Energy Offer Curve that the DAESR is between:

First find the DAEOCQTY<Q>_<R>_<SP>_<OPj> and DAEOCQTY_<Q>_<R>_<SP>_<OPj+1> such that: DAEOCQTY_<Q>_<R>_<SP>_<OPj> < DAESR_<Q>_<R>_<SP> ≤ DAEOCQTY_<Q>_<R>_<SP>_<OPj+1>

Then DAESRCLPR_<Q>_<R>_<SP>  = 

DAEOCPR_<Q>_<R>_<SP>_<OPj> + [(DAEOCPR_<Q>_<R>_<SP>_<Opj+1> – DAEOCPR_<Q>_<R>_<SP>_<OPj>) / (DAEOCQTY_<Q>_<R>_<SP>_<Opj+1> – DAEOCQTY_<Q>_<R>_<SP>_<OPj>) * (DAESR_<Q>_<R>_<SP> – DAEOCQTY_<Q>_<R>_<SP>_<OPj>)]


2.4.3 DAAIECAREA Calculation Process

	Requirement ID
	FR14

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:

The ERCOT Settlement System shall determine the area under the EOC from the LSL to the DAESR.

The Settlement System shall loop through each Ordered Pair Interval to determine area until the DAESR is reached:

Begin, DAAIECAREA_<Q>_<R>_<SP> = 0 to initialize the value for each Operating Hour for the Resource.

Loop through the ordered pairs of the Energy Offer Curve for the DAAIECAREA Calculation until the DAESR Bill Determinant is used.   (The ordered pair k will equal 1 to begin with, and will increase with each loop)
Determine the Minimum of (DAEOCQTY_<Q>_<R>_<SP>_<OPk+1>, DAEOCQTYCAP_<Q>_<R>_<SP>, DAESR_<Q>_<R>_<SP>)
If DAEOCQTYCAP_<Q>_<R>_<SP> Then:
DAAIECAREA_<Q>_<R>_<SP> 
= 
DAAIECAREA_<Q>_<R>_<SP> + 
[(DAEOCQTYCAP_<Q>_<R>_<SP> – DAEOCQTY_<Q>_<R>_<SP>_<OPk>) * 



½(DAEOCPR_<Q>_<R>_<SP>_<OPk> + DAEOCPRCAP_<Q>_<R>_<SP>)] + 
[(DAESR_<Q>_<R>_<SP> – DAEOCQTYCAP_<Q>_<R>_<SP>) * 



DAEOCPRCAP_<Q>_<R>_<SP>]
See Figure 5.0 for an example. 









Exit the DAAIECAREA Calculation Loop and continue to the DAAIEC Calculation Process.

If DAESR_<Q>_<R>_<SP> Then:
DAAIECAREA_<Q>_<R>_<SP> 
= 
DAAIECAREA_<Q>_<R>_<SP> + 
[(DAESR_<Q>_<R>_<SP>  – DAEOCQTY_<Q>_<R>_<SP>_<OPk>) * 



½ (DAEOCPR_<Q>_<R>_<SP>_<OPk> + DAESRCLPR_<Q>_<R>_<SP>)]

See Figure 6.0 for an example. 









Exit the DAAIECAREA Calculation Loop and continue to the DAAIEC Calculation Process.
If DAEOCQTY_<Q>_<R>_<SP>_<OPk+1> Then:
If DAEOCQTY_<Q>_<R>_<SP>_<OPk+1> = 0 Then the DAAIECAREA process is complete for the Operating Hour currently being calculated.  (There are more ordered pairs in other Operating Hours, which is why the EOCQTY is zero in this Operating Hour.)  Exit the DAAIECAREA Calculation Loop and continue to the DAAIEC Calculation Process.

If DAEOCQTY_<Q>_<R>_<SP>_<OPk+1> > 0 Then:
DAAIECAREA_<Q>_<R>_<SP> 
= 
DAAIECAREA_<Q>_<R>_<SP> + 
[(DAEOCQTY_<Q>_<R>_<SP>_<OPk+1> – DAEOCQTY_<Q>_<R>_<SP>_<OPk>) * 


½ (DAEOCPR_<Q>_<R>_<SP>_<OPk> + DAEOCPR_<Q>_<R>_<SP>_<OPk+1>)]
See Figure 7.0 for an example. 









Continue the DAAIECAREA Loop Calculation Process.
If DAEOCQTY_<Q>_<R>_<SP>_<OPk+1> = DAEOCQTYCAP_<Q>_<R>_<SP> and DAEOCQTYCAP_<Q>_<R>_<SP> < DAESR_<Q>_<R>_<SP> Then:
Minimum = DAEOCQTYCAP_<Q>_<R>_<SP>  
If DAEOCQTY_<Q>_<R>_<SP>_<OPk+1> = DAESR_<Q>_<R>_<SP> and DAESR_<Q>_<R>_<SP> < DAEOCQTYCAP_<Q>_<R>_<SP> Then:

Minimum = DAESR_<Q>_<R>_<SP>
If DAEOCQTYCAP_<Q>_<R>_<SP> = DAESR_<Q>_<R>_<SP> and DAESR_<Q>_<R>_<SP>  < DAEOCQTY_<Q>_<R>_<SP>_<OPk+1> Then:

Minimum = DAESR_<Q>_<R>_<SP>
If DAEOCQTYCAP_<Q>_<R>_<SP> = DAESR_<Q>_<R>_<SP> and DAESR_<Q>_<R>_<SP>  = DAEOCQTY_<Q>_<R>_<SP>_<OPk+1> Then:

Minimum = DAESR_<Q>_<R>_<SP>
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Figure 5.0 Example of DAAIECAREA Calculation with EOCQTYCAP as Minimum
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Figure 6.0 Example of DAAIECAREA Calculation with DAESR as Minimum and a DAAIECAREA has been calculated for a previous Operating Pair Interval
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Figure 7.0 Example of DAAIECAREA Calculation with EOCQTY as Minimum
2.4.4 DAAIEC Calculation
	Requirement ID
	FR15

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

DAAIEC_<Q>_<R>_<SP>  = 
DAAIECAREA_<Q>_<R>_<SP> / (DAESR_<Q>_<R>_<SP> – 


DALSL_<Q>_<R>_<SP>)


Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	DAEOCQTY
	MW
	The MW Quantity that corresponds to a specific Ordered Pair i for a QSE Q, Resource R, and Settlement Point SP. 
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	DAEOCPR
	$ / MWh
	The $ / MWh Price that corresponds to a specific Ordered Pair i for a QSE Q, Resource R, and Settlement Point SP.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None  

	DAMCOMMITFLAG
	Misc
	DAM-Committed Resource Flag per QSE and Resource by hour ( Flag that indicates if an hourly interval was DAM-Committed for a QSE and Resource for the hour.  A value of one (1) indicates that the interval is DAM-committed interval; a value of zero (0) indicates that the interval is not DAM-committed.


	MMS

	Interval Frequency: 1 / hour

Additional Comments:  For the Day-Ahead Make-Whole Payment calculation, this flag is utilized to identify the DAM-committed hours for which the calculation will occur.  The DAMCOMMITFLAG will indicate the intervals in which a Resource was DAM-committed based upon an awarded Three Part Supply Offer.  

If an offer is cleared for multiple contiguous blocks of hours, and the cleared offers are DAM-committed, the entire block of hours is considered one commitment period.  If an offer is cleared for multiple non-contiguous blocks of hours, and the cleared offers are DAM-committed, each block of hours is considered one commitment period.


	DAESR
	MW
	Day-Ahead Energy Sale from Resource per QSE by Settlement Point per Resource by hour(The amount of energy cleared through Three-Part Supply Offers in the DAM for the Resource at the Resource Node Settlement Point represented by the QSE for the hour.


	MMS

	Interval Frequency: 1 / hour

Additional Comments: There is an understood multiplier of 1 hour to obtain MWh from MW for the Day Ahead Market settlements. If an offer is cleared for multiple contiguous blocks of hours, and the cleared offers are DAM-committed, the entire block of hours is considered one commitment period.  If an offer is cleared for multiple non-contiguous blocks of hours, and the cleared offers are DAM-committed, each block of hours is considered one commitment period.


	DALSL
	MW
	Low Sustained Limit per QSE per Settlement Point per Resource per hour(The Low Sustained Limit of the Resource at the Resource Node Settlement Point represented by the QSE, for the hour.


	MMS

	Interval Frequency: 1 / hour

Additional Comments:  This is the LSL that is specified in the resource’s Current Operating Plan that was valid in the DAM 1000 snapshot.  If the DAM is delayed, this value will come from the Startup Offer captured at the point in time when the DAM is executed.   There is an understood multiplier of 1 hour to obtain MWh from MW for the Day Ahead Market settlements.



	FIP
	$/MMBtu
	Fuel Index Price – The midpoint price expressed in dollars per million British thermal units ($/MMBtu), published in the Platts Gas Daily, in the Daily Price Survey, under the heading “East-Houston-Katy, Houston Ship Channel” for the Operating Day.
	Platts

	Interval Frequency:  1 / Day

Additional Comments:  None  


Intermediate Bill Determinants

	Variable
	Unit
	Definition
	Destination

	DAEOCQTYCAP
	MW
	The MW Quantity Cap that is capped by the Energy Offer Cap for a QSE Q, Resource R, and Settlement Point SP. 
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	DAEOCPRCAP
	$ / MWh
	The $ / MWh Price Cap that is capped by the Energy Offer Cap for a QSE Q, Resource R, and Settlement Point SP.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None  

	DAESRCLPR
	$ / MWh
	The $ / MWh Cleared Price that is associated with the Day-Ahead Energy Sale for a Resource R, for a QSE Q, and Settlement Point SP.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None  

	DAAIECAREA
	None
	The Area underneath the Energy Offer Curve LSL to the DAESR for Generation Resource R represented by QSE Q, for the Hourly Settlement Interval.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None


Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	DAAIEC
	$/MWh
	Day-Ahead Average Incremental Energy Cost per QSE per Settlement Point per Resource per hour – The average incremental energy cost, calculated according to the energy offer curve capped by the generic energy price, for the output levels between the DAESR and the DALSL of the Resource at the Resource Node Settlement Point represented by the QSE, for the hour.


	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None




Data Dependencies

D1)
Calculation of the DAAIEC depends upon the successful creation of the DAEOCQTY and DAEOCPR bill determinants.
D2)
The DAAIEC is dependent upon the availability of all data inputs.
Assumptions 

A1) 
A DAMCOMMITFLAG data cut will be created for all resources that were DAM-committed in at least one hourly interval.  This data cut will be created with a zero (0) or a one (1) value in every Operating Hour.  When creating the DAMCOMMITFLAG data cut for a QSE, Resource, Settlement Point, and Operating Day the interface will substitute a 0 value for a null value. 

A2)  When creating the DAESR data cut for a QSE, Resource, Settlement Point, and Operating Day the interface will substitute a 0 value for a null value only if at least one interval within the Operating Day has a non-zero quantity (i.e. has a cleared Offer) for that Resource.  If there are no intervals with a non-zero quantity for the entire Operating Day, then the interface will not create a DAESR data cut for that Resource.  

Business Rules

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

	FR16
	PR 4.6.5
	CSWM.

P03SettleBill

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

     DAEOCQTY
     DAEOCPR
     DAMCOMMITFLAG
     DAESR
     DALSL
     DAEOCPRCAP
     DAEOCQTYCAP
     DAESRCLPR

     DAAIECAREA

     DAAIEC
     FIP

	FR17
	PR 12.3 (C)
	CSWM.

P03SettleBill

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

     DAEOCQTY

     DAEOCPR

     DAMCOMMITFLAG

     DAESR

     DALSL

     DAEOCPRCAP

     DAEOCQTYCAP

     DAESRCLPR

     DAAIECAREA

     DAAIEC
     FIP

	FR18
	PR 4.6.2.3.1
	CSWM.

P03SettleBill

Transfer
	DRIVER: The DAAEIC will only be calculated for Resources with a DAMCOMMITFLAG in the Operating Day.


Business Defined Errors

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

	FR19
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning / Default” error will be logged if the DAESR – DALSL for a particular Operating Hour equals zero and the DAAIEC will default to zero.  Additionally the Settlement System will issue the error with the QSE, Resource and Operating Day included in the error message.

	FR61
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning / Default” error will be logged if the DAESR is greater than DAEOCQTY_<Q>_<R>_<SP>_<OPn>, where n is the number of non-zero ordered pairs in the Energy Offer Curve, and the DAAIEC will default to zero.  Additionally the Settlement System will issue the error with the QSE, Resource and Operating Day included in the error message.

	FR66
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning / Default” error will be logged if one or more input bill determinants do not exist and DAMCOMMITFLAG_<Q>_<R>_<SP> =1 for the interval being contemplated, and the DAAIEC will default to zero.  Additionally the Settlement System will issue the error with the QSE, Resource and Operating Day included in the error message.

	FR78
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning / Default” error will be logged if DAESR does not exist and DAMCOMMITFLAG_<Q>_<R>_<SP> =1 for the interval being contemplated, and the DAAIEC will default to zero.  Additionally the Settlement System will issue the error with the QSE, Resource and Operating Day included in the error message.

	FR79
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning / Default” error will be logged if DAAIEC cannot be calculated for the interval being contemplated, and the DAAIEC will default to zero.  Additionally the Settlement System will issue the error with the QSE, Resource and Operating Day in the error message.

	FR80
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning” message will be logged if the intermediate and/or output billing determinants related to the calculation of DAAIEC cannot be stored in the Lodestar database.  Additionally the Settlement System will issue the message with the Operating Day included in the message.


Specific Database Needs


None
2.5 Real-Time Average Incremental Energy Cost Calculation (RTAIEC)

The Real-Time AIEC calculation for a given 15-Minute Settlement Interval to each QSE representing a Generation Resource that has been committed for Reliability Unit Commitment is as follows:
	Requirement ID
	FR20

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 5.7.1.3, PR 5.7.1.4


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:
The ERCOT Settlement System shall determine whether the Resource was committed in the Reliability Unit Commitment process for the Operating Day.

If RUC_<Q>_<R>_<SP>_<RUC> exists for a Resource and Operating Day.
Then continue calculation process below.


	Requirement ID
	FR21

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:

The ERCOT Settlement System shall determine if the Real-Time Meter Generation is sufficient enough to warrant the RTAIEC calculation.  Note that the RTMG is a 15-Minute Settlement Interval Bill Determinant measured in MWh, and the EOCQTY is an Hourly Settlement Interval Bill Determinant measured in MW – the Settlement System shall convert the RTMG into a MW value to appropriately compare the two Bill Determinants.  Additionally the EOCQTY shall be the same value for each 15-Minute Settlement Interval within the Hourly Settlement Interval.
If (RTMG_<Q>_<R>_<SP> * 4) ≤ EOCQTY_<Q>_<R>_<SP>_OP1 OR EOCQTY_<Q>_<R>_<SP>_OP1 is null
Then set the RTAIEC_<Q>_<R>_<SP>  = 0 and the process is complete

Otherwise continue calculation process below. 


	Requirement ID
	FR22

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.4.9.3.3


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:  Determine the Energy Offer Curve Price Cap based upon the Resource Type, as specified in the Nodal Protocols.  This calculation will continue to be an hourly calculation.
EOCPRCAP_<Q>_<R>_<SP> 
=
Price Cap based on Resource Type as defined below:

(a)
Nuclear = $15.00/MWh;

(b)
Coal and Lignite = $18.00/MWh;

(c)
Combined Cycle greater than 90 MW = FIP * 9 MMBtu/MWh;

(d)
Combined Cycle less than or equal to 90 MW = FIP * 10 MMBtu/MWh;

(e)
Gas -Steam Supercritical Boiler = FIP * 10.5 MMBtu/MWh;

(f)
Gas Steam Reheat Boiler = FIP * 11.5 MMBtu/MWh;

(g)
Gas Steam Non-reheat or boiler without air-preheater = FIP * 14.5 MMBtu/MWh;

(h)
Simple Cycle greater than 90 MW = FIP * 14 MMBtu/MWh;

(i)
Simple Cycle less than or equal to 90 MW = FIP * 15 MMBtu/MWh;

(j)
Diesel = FIP * 16 MMBtu/MWh;

(k)
Hydro = $10.00/MWh;

(l)
Other Renewable = $0/MWh; and

(m)
RMR Resource = RMR contract price Energy Offer Curve.
If the Resource Type is RMR 
Then 
EOCPRCAP_<Q>_<R>_<SP> =  EOCPR_<Q>_<R>_<SP>_OPn

where n is the number of NON-ZERO ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated.
Continue with the Energy Offer Curve Quantity Cap Determination Process
End if


	Requirement ID
	FR23

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

The ERCOT Settlement System shall determine if the Price Cap is above the highest Price within the Energy Offer Curve, thereby eliminating the need to modify the Energy Offer Curve by the Price Cap and the associated Quantity Cap.  This calculation will continue to be an hourly calculation.
If EOCPRCAP_<Q>_<R>_<SP> ≥ EOCPR_<Q>_<R>_<SP>_OPn, 

where n is the number of NON-ZERO ordered pairs for the Operating Hour within the specific Energy Offer Curve being contemplated.

Then EOCQTYCAP_<Q>_<R>_<SP> = EOCQTY_<Q>_<R>_<SP>_OPn, 



and skip the Energy Offer Curve Quantity Cap Determination Process, and continue with Cleared Energy Offer Price Calculation.

Otherwise continue calculation process below.


	Requirement ID
	FR24

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description

The ERCOT Settlement System shall determine if the Price Cap is below the lowest Price within the Energy Offer Curve, thereby establishing the Day Ahead Average Incremental Energy Cost as the Price Cap.

If EOCPRCAP_<Q>_<R>_<SP> ≤ EOCPR_<Q>_<R>_<SP>_OP1, 

Then RTAIEC_<Q>_<R>_<SP>  = EOCPRCAP_<Q>_<R>_<SP> and the process is complete, 

Otherwise continue with Energy Offer Curve Quantity Cap Determination Process below.


2.5.1 Energy Offer Curve Quantity Cap Determination Process

	Requirement ID
	FR25

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:

The ERCOT Settlement System shall determine the EOC Quantity Cap associated with the EOC Price Cap.  This calculation will continue to be an hourly calculation.
The Settlement System shall determine which two ordered pairs of the Energy Offer Curve that the Energy Offer Curve Price Cap is between:

First find the EOCPR_<Q>_<R>_<SP>_<OPi> and EOCPR_<Q>_<R>_<SP>_<OPi+1> such that: EOCPR_<Q>_<R>_<SP>_<OPi> < EOCPRCAP_<Q>_<R>_<SP> ≤ EOCPR_<Q>_<R>_<SP>_<OPi+1>

Then EOCQTYCAP_<Q>_<R>_<SP>  = 


EOCQTY_<Q>_<R>_<SP>_<OPi> + [(EOCQTY_<Q>_<R>_<SP>_<Opi+1> – 
EOCQTY_<Q>_<R>_<SP>_<OPi>) / (EOCPR_<Q>_<R>_<SP>_<Opi+1> – 
EOCPR_<Q>_<R>_<SP>_<OPi>) * (EOCPRCAP_<Q>_<R>_<SP> – 
EOCPR_<Q>_<R>_<SP>_<OPi>)]


2.5.2 Cleared Energy Offer Price Calculation Process

	Requirement ID
	FR26

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:

The ERCOT Settlement System shall determine the EOC Cleared Offer Price associated with the Real-Time Meter Generation (RTMG).  Note that the RTMG is a 15-Minute Settlement Interval Bill Determinant measured in MWh, and the EOCQTY is an Hourly Settlement Interval Bill Determinant measured in MW – the Settlement System shall convert the RTMG into a MW value to appropriately compare the two Bill Determinants.  Additionally, the EOCPR is an Hourly Settlement Interval Bill Determinant measured in $ / MWh.  As such, the EOCQTY and EOCPR shall be the same values for each 15-Minute Settlement Interval within the Hourly Settlement Interval. The RTMGCLPR shall be calculated on a 15-Minute Settlement Interval basis.
The Settlement System shall determine which two ordered pairs of the Energy Offer Curve that the RTMG is between:

First find the EOCQTY<Q>_<R>_<SP>_<OPj> and EOCQTY_<Q>_<R>_<SP>_<OPj+1> such that: EOCQTY_<Q>_<R>_<SP>_<OPj><(RTMG_<Q>_<R>_<SP> * 4)≤EOCQTY_<Q>_<R>_<SP>_<OPj+1>

Then RTMGCLPR_<Q>_<R>_<SP>  = 

EOCPR_<Q>_<R>_<SP>_<OPj> + [(EOCPR_<Q>_<R>_<SP>_<Opj+1> – EOCPR_<Q>_<R>_<SP>_<OPj>) / (EOCQTY_<Q>_<R>_<SP>_<Opj+1> – EOCQTY_<Q>_<R>_<SP>_<OPj>) * ((RTMG_<Q>_<R>_<SP> * 4) – EOCQTY_<Q>_<R>_<SP>_<OPj>)]


2.5.3 RTAIECAREA Calculation Process

	Requirement ID
	FR27

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:

The ERCOT Settlement System shall determine the area under the EOC from the LSL to the RTMG.  Note that the RTMG is a 15-Minute Settlement Interval Bill Determinant measured in MWh, and the EOCQTY and EOCQTYCAP are Hourly Settlement Interval Bill Determinants measured in MW – the Settlement System shall convert the RTMG into a MW value to appropriately compare the Bill Determinants.  Additionally, the EOCPR and EOCPRCAP are Hourly Settlement Interval Bill Determinants measured in $ / MWh.  As such, the EOCQTY, EOCQTYCAP, EOCPR and EOCPRCAP shall be the same values for each 15-Minute Settlement Interval within the Hourly Settlement Interval. The RTAIECAREA shall be calculated on a 15-Minute Settlement Interval basis.
The Settlement System shall loop through each Ordered Pair Interval to determine area until the RTMG is reached:

Begin, RTAIECAREA_<Q>_<R>_<SP> = 0 to initialize the value for each Operating Hour for the Resource.

Loop through the ordered pairs of the Energy Offer Curve for the RTAIECAREA Calculation until the RTMG Bill Determinant is used.   (The ordered pair k will equal 1 to begin with, and will increase with each loop)

Determine the Minimum of (EOCQTY_<Q>_<R>_<SP>_<OPk+1>, EOCQTYCAP_<Q>_<R>_<SP>, (RTMG_<Q>_<R>_<SP>*4))

If EOCQTYCAP_<Q>_<R>_<SP> Then:
RTAIECAREA_<Q>_<R>_<SP> 
= 
RTAIECAREA_<Q>_<R>_<SP> + 
[(EOCQTYCAP_<Q>_<R>_<SP> – EOCQTY_<Q>_<R>_<SP>_<OPk>) * 



½ (EOCPR_<Q>_<R>_<SP>_<OPk> + EOCPRCAP_<Q>_<R>_<SP>)] + 
[((RTMG_<Q>_<R>_<SP> * 4) – EOCQTYCAP_<Q>_<R>_<SP>) * EOCPRCAP_<Q>_<R>_<SP>]
See Figure 8.0 for an example. 









Exit the RTAIECAREA Calculation Loop and continue to the RTAIEC Calculation Process.

If (RTMG_<Q>_<R>_<SP>*4) Then:
RTAIECAREA_<Q>_<R>_<SP> 
= 
RTAIECAREA_<Q>_<R>_<SP> + 
[((RTMG_<Q>_<R>_<SP> * 4) – EOCQTY_<Q>_<R>_<SP>_<OPk>) * 



½(EOCPR_<Q>_<R>_<SP>_<OPk> + RTMGCLPR_<Q>_<R>_<SP>)]

See Figure 9.0 for an example. 









Exit the RTAIECAREA Calculation Loop and continue to the RTAIEC Calculation Process.
If EOCQTY_<Q>_<R>_<SP>_<OPk+1> Then:
If EOCQTY_<Q>_<R>_<SP>_<OPk+1> = 0 Then the RTAIECAREA process is complete for the Operating Hour currently being calculated.  (There are more ordered pairs in other Operating Hours, which is why the EOCQTY is zero in this Operating Hour.)  Exit the RTAIECAREA Calculation Loop and continue to the RTAIEC Calculation Process.

If EOCQTY_<Q>_<R>_<SP>_<OPk+1> > 0 Then:
RTAIECAREA_<Q>_<R>_<SP> 
= 
RTAIECAREA_<Q>_<R>_<SP> + 
[(EOCQTY_<Q>_<R>_<SP>_<OPk+1> – EOCQTY_<Q>_<R>_<SP>_<OPk>) * 


½(EOCPR_<Q>_<R>_<SP>_<OPk> + EOCPR_<Q>_<R>_<SP>_<OPk+1>)]
See Figure 10.0 for an example.
Continue the RTAIECAREA Loop Calculation Process.
If EOCQTY_<Q>_<R>_<SP>_<OPk+1> = EOCQTYCAP_<Q>_<R>_<SP> and EOCQTYCAP_<Q>_<R>_<SP> < (RTMG_<Q>_<R>_<SP>*4) Then:
Minimum = EOCQTYCAP_<Q>_<R>_<SP>  
If EOCQTY_<Q>_<R>_<SP>_<OPk+1> = (RTMG_<Q>_<R>_<SP>*4) and (RTMG_<Q>_<R>_<SP>*4)< EOCQTYCAP_<Q>_<R>_<SP> Then:

Minimum = (RTMG_<Q>_<R>_<SP>*4)
If EOCQTYCAP_<Q>_<R>_<SP> = (RTMG_<Q>_<R>_<SP>*4) and (RTMG_<Q>_<R>_<SP>*4) < DAEOCQTY_<Q>_<R>_<SP>_<OPk+1> Then:

Minimum = (RTMG_<Q>_<R>_<SP>*4)
If EOCQTYCAP_<Q>_<R>_<SP> = (RTMG_<Q>_<R>_<SP>*4) and (RTMG_<Q>_<R>_<SP>*4) = EOCQTY_<Q>_<R>_<SP>_<OPk+1> Then:

Minimum = (RTMG_<Q>_<R>_<SP>*4)
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Figure 8.0 Example of RTAIECAREA Calculation with EOCQTYCAP as Minimum
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Figure 9.0 Example of RTAIECAREA Calculation with RTMG as Minimum and a RTAIECAREA has been calculated for a previous Operating Pair Interval
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Figure 10.0 Example of RTAIECAREA Calculation with EOCQTY as Minimum

2.5.4 RTAIEC Calculation

	Requirement ID
	FR28

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description: The RTAIEC shall be calculated on a 15-Minute Settlement Interval basis.
RTAIEC_<Q>_<R>_<SP>  = 
RTAIECAREA_<Q>_<R>_<SP> / ((RTMG_<Q>_<R>_<SP> * 4) – 


LSL_<Q>_<R>_<SP>)


Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	EOCQTY
	MW
	The MW Quantity that corresponds to a specific Ordered Pair i for a QSE Q, Resource R, and Settlement Point SP. 
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	EOCPR
	$ / MWh
	The $ / MWh Price that corresponds to a specific Ordered Pair i for a QSE Q, Resource R, and Settlement Point SP.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None  

	RUC
	Misc
	RUC—The RUC-Commitment, issued by a RUC process, indicating the hours in which the Resource was committed by that RUC process.
	MMS

	Interval Frequency: 1 / hour
Additional Comments:  None

	RTMG
	MWh
	Real-Time Metered Generation—The Resource’s metered generation for the Settlement Interval i.
	Data Aggregation 

	Interval Frequency: 4 / hour

Additional Comments: None

	LSL
	MW
	Low Sustained Limit—The limit established by the QSE, at the end of the adjustment period, that describes the minimum sustained energy production capability of the Resource for the hour that includes the Settlement Interval i.
	MMS

	Interval Frequency: 1 / hour
Additional Comments: This is the LSL specified for the Resource in the Current Operating Plan that was valid at the end of the Adjustment Period for the Operating Hour being contemplated.

	FIP
	$/MMBtu
	Fuel Index Price – The midpoint price expressed in dollars per million British thermal units ($/MMBtu), published in the Platts Gas Daily, in the Daily Price Survey, under the heading “East-Houston-Katy, Houston Ship Channel” for the Operating Day.
	Platts

	Interval Frequency:  1 / Day

Additional Comments:  None  


Intermediate Bill Determinants

	Variable
	Unit
	Definition
	Destination

	EOCQTYCAP
	MW
	The MW Quantity Cap that is capped by the Energy Offer Cap for a QSE Q, Resource R, and Settlement Point SP. 
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	EOCPRCAP
	$ / MWh
	The $ / MWh Price Cap that is capped by the Energy Offer Cap for a QSE Q, Resource R, and Settlement Point SP.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None  

	RTMGCLPR
	$ / MWh
	The $ / MWh Cleared Price that is associated with the Real-Time Metered Generation for a Resource R, for a QSE Q, and Settlement Point SP.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None  

	RTAIECAREA
	None
	The Area underneath the Energy Offer Curve from the LSL to the RTMG for Generation Resource R represented by QSE Q, for the 15-Minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None


Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	RTAIEC
	$/MWh
	Real-Time Average Incremental Energy Cost per QSE per Settlement Point per Resource per hour – The average incremental energy cost, calculated according to the energy offer curve capped by the generic energy price, for the output levels between the RTMG and the LSL of the Resource at the Resource Node Settlement Point represented by the QSE, for the 15-Minute Settlement Interval.


	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None




Data Dependencies

D1)
Calculation of the RTAIEC depends upon the successful creation of the EOCQTY and EOCPR bill determinants.

D2)
The RTAIEC is dependent upon the availability of all data inputs.
Assumptions
A1)
Pursuant to Section 5.7.1.3 (Revenue Less Cost Above LSL During RUC-Committed Hours) the Real-Time Average Incremental Energy Cost will be settled using the Energy Offer Curve Cap (as described in Section 4.4.9.3.3 of the Nodal Protocols.)  As such, if a Resource provides verifiable cost, the Real-Time Average Incremental Energy Cost calculation will not consider the verifiable cost as a part of the Energy Offer Curve Cap.
A2)
The Data Aggregation system will create the interval data cut for RTMG.  An interval data cut will be created for all Resources (by QSE, Resource, and Settlement Point), even if it contains all zero values. The RTMG bill determinant values will be validated by Data Aggregation prior to being 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

	FR29
	PR 4.6.5
	CSWM.

P03SettleBill

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

     EOCQTY

     EOCPR

     RUC
     RTMG
     LSL

     EOCPRCAP

     EOCQTYCAP

     RTMGCLPR

     RTAIECAREA

     RTAIEC
     FIP

	FR30
	PR 12.3 (C)
	CSWM.

P03SettleBill

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

     EOCQTY

     EOCPR

     RUC
     RTMG
     LSL

     EOCPRCAP

     EOCQTYCAP

     RTMGCLPR

     RTAIECAREA

     RTAIEC
     FIP

	FR31
	PR 4.6.2.3.1
	CSWM.

P03SettleBill

Transfer
	DRIVER: The RTAEIC will only be calculated for Resources with a RUC flag in the Operating Day.


Business Defined Errors

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

	FR32
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning / Default” error will be logged if the (RTMG * 4) – LSL for a particular Operating Hour equals zero and the RTAIEC will default to zero.  Additionally the Settlement System will issue the error with the QSE, Resource and Operating Day included in the error message.

	FR62
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “warning” error will be logged if the (RTMG * 4) is greater than HSL_<Q>_<R>_<SP>. Additionally the Settlement System will issue the message with the QSE, Resource and Operating Day included in the message.

	FR67
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	If the RUC flag exists for the Operating Day and one or more input bill determinants do not exist for an interval in the Operating Day, an “Info” message will be created if and the RTAIEC will default to zero.  Additionally the Settlement System will issue the message with the QSE, Resource and Operating Day included in the message.  An error is not written because RTAIEC is calculated for all intervals within an Operating Day whether or not the interval was RUC committed.

	FR83
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning / Default” error will be logged if RTAIEC cannot be calculated for the interval being contemplated, and the RTAIEC will be default to zero.  Additionally the Settlement System will issue the error with the QSE, Resource and Operating Day included in the error message.

	FR84
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning” message will be logged if the intermediate and/or output billing determinants related to the calculation of RTAIEC cannot be stored in the Lodestar database.  Additionally the Settlement System will issue the message with the Operating Day included in the message.


Specific Database Needs


None

2.6 Real-Time Voltage Support Service Average Incremental Energy Cost Calculation (RTVSSAIEC)

The Real-Time Voltage Support Service AIEC calculation for a given 15-Minute Settlement Interval to each QSE representing a Generation Resource that has been given an instruction to generate outside of their VSSVAR limit is as follows:

	Requirement ID
	FR33

	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

The ERCOT Settlement System shall determine whether the Resource was instructed to provide Voltage Support in the Real-Time Market for the Operating Day, and 15-Minute Settlement Interval.

If VSSVARIOL_<Q>_<R>_<SP> = 0

Then set the RTVSSAIEC_<Q>_<R>_<SP>  = 0 and the process is complete

Otherwise continue calculation process below.


	Requirement ID
	FR34

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:

The ERCOT Settlement System shall determine if the Real-Time Meter Generation is sufficient enough to warrant the RTVSSAIEC calculation.  Note that the RTMG is a 15-Minute Settlement Interval Bill Determinant measured in MWh, and the EOCQTY is an Hourly Settlement Interval Bill Determinant measured in MW – the Settlement System shall convert the RTMG into a MW value to appropriately compare the two Bill Determinants.  Additionally the EOCQTY shall be the same value for each 15-Minute Settlement Interval within the Hourly Settlement Interval.
If (RTMG_<Q>_<R>_<SP> * 4) ≤ EOCQTY_<Q>_<R>_<SP>_OP1

Then set the RTVSSAIEC_<Q>_<R>_<SP>  = 0 and the process is complete

Otherwise continue calculation process below. 


2.6.1 Cleared Energy Offer Price Calculation Process

	Requirement ID
	FR35

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:

The ERCOT Settlement System shall determine the EOC Cleared Offer Price associated with the Real-Time Meter Generation (RTMG).  Note that the RTMG is a 15-Minute Settlement Interval Bill Determinant measured in MWh, and the EOCQTY is an Hourly Settlement Interval Bill Determinant measured in MW – the Settlement System shall convert the RTMG into a MW value to appropriately compare the two Bill Determinants.  Additionally, the EOCPR is an Hourly Settlement Interval Bill Determinant measured in $ / MWh.  As such, the EOCQTY and EOCPR shall be the same values for each 15-Minute Settlement Interval within the Hourly Settlement Interval. The RTMGCLPR shall be calculated on a 15-Minute Settlement Interval basis.
The Settlement System shall determine which two ordered pairs of the Energy Offer Curve that the RTMG is between:

First find the EOCQTY<Q>_<R>_<SP>_<OPj> and EOCQTY_<Q>_<R>_<SP>_<OPj+1> such that: EOCQTY_<Q>_<R>_<SP>_<OPj><(RTMG_<Q>_<R>_<SP> * 4)≤EOCQTY_<Q>_<R>_<SP>_<OPj+1>

Then RTMGCLPR_<Q>_<R>_<SP>  = 

EOCPR_<Q>_<R>_<SP>_<OPj> + [(EOCPR_<Q>_<R>_<SP>_<Opj+1> – EOCPR_<Q>_<R>_<SP>_<OPj>) / (EOCQTY_<Q>_<R>_<SP>_<Opj+1> – EOCQTY_<Q>_<R>_<SP>_<OPj>) * ((RTMG_<Q>_<R>_<SP> * 4) – EOCQTY_<Q>_<R>_<SP>_<OPj>)]


2.6.2 VSSAIECAREA Calculation Process

	Requirement ID
	FR36

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:

The ERCOT Settlement System shall determine the area under the EOC from the LSL to the RTMG.  Note that the RTMG is a 15-Minute Settlement Interval Bill Determinant measured in MWh, and the EOCQTY is an Hourly Settlement Interval Bill Determinant measured in MW – the Settlement System shall convert the RTMG into a MW value to appropriately compare the Bill Determinants.  Additionally, the EOCPR is an Hourly Settlement Interval Bill Determinant measured in $ / MWh.  As such, the EOCQTY and EOCPR shall be the same values for each 15-Minute Settlement Interval within the Hourly Settlement Interval. The VSSAIECAREA shall be calculated on a 15-Minute Settlement Interval basis.
The Settlement System shall loop through each Ordered Pair Interval to determine area until the RTMG is reached:

Begin, VSSAIECAREA_<Q>_<R>_<SP> = 0 to initialize the value for each Operating Hour for the Resource.

Loop through the ordered pairs of the Energy Offer Curve for the VSSAIECAREA Calculation until the RTMG Bill Determinant is used.   (The ordered pair k will equal 1 to begin with, and will increase with each loop)

Determine the Minimum of (EOCQTY_<Q>_<R>_<SP>_<OPk+1>, RTMG_<Q>_<R>_<SP>*4)

If (RTMG_<Q>_<R>_<SP>*4) Then:
VSSAIECAREA_<Q>_<R>_<SP> 
= 
VSSAIECAREA_<Q>_<R>_<SP> + 
[((RTMG_<Q>_<R>_<SP> * 4) – EOCQTY_<Q>_<R>_<SP>_<OPk>) * 



½(EOCPR_<Q>_<R>_<SP>_<OPk> + RTMGCLPR_<Q>_<R>_<SP>)]

See Figure 11.0 for an example. 









Exit the VSSAIECAREA Calculation Loop and continue to the RTVSSAIEC Calculation Process.
If EOCQTY_<Q>_<R>_<SP>_<OPk+1> Then:
If EOCQTY_<Q>_<R>_<SP>_<OPk+1> = 0 Then the VSSAIECAREA process is complete for the Operating Hour currently being calculated.  (There are more ordered pairs in other Operating Hours, which is why the EOCQTY is zero in this Operating Hour.)  Exit the VSSAIECAREA Calculation Loop and continue to the RTVSSAIEC Calculation Process.

If EOCQTY_<Q>_<R>_<SP>_<OPk+1> > 0 Then:
VSSAIECAREA_<Q>_<R>_<SP> 
= 
VSSAIECAREA_<Q>_<R>_<SP> + 
[(EOCQTY_<Q>_<R>_<SP>_<OPk+1> – EOCQTY_<Q>_<R>_<SP>_<OPk>) * 


½(EOCPR_<Q>_<R>_<SP>_<OPk> + EOCPR_<Q>_<R>_<SP>_<OPk+1>)]
See Figure 12.0 for an example.
Continue the VSSAIECAREA Loop Calculation Process.
If EOCQTY_<Q>_<R>_<SP>_<OPk+1> = (RTMG_<Q>_<R>_<SP>* 4 ) Then:
Minimum = (RTMG_<Q>_<R>_<SP>* 4)
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Figure 11.0 Example of VSSAIECAREA Calculation with RTMG as Minimum and a VSSAIECAREA has been calculated for a previous Operating Pair Interval (See Figure 6.0)
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Figure 12.0 Example of VSSAIECAREA Calculation with EOCQTY as Minimum

2.6.3 RTVSSAIEC Calculation

	Requirement ID
	FR37

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description: The RTVSSAIEC shall be calculated on a 15-Minute Settlement Interval basis.
RTVSSAIEC_<Q>_<R>_<SP>  = 
VSSAIECAREA_<Q>_<R>_<SP> / ((RTMG_<Q>_<R>_<SP> * 4) – 


LSL_<Q>_<R>_<SP>)


Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	EOCQTY
	MW
	The MW Quantity that corresponds to a specific Ordered Pair i for a QSE Q, Resource R, and Settlement Point SP. 
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	EOCPR
	$ / MWh
	The $ / MWh Price that corresponds to a specific Ordered Pair i for a QSE Q, Resource R, and Settlement Point SP.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None  

	VSSVARIOL
	MVAR
	Voltage Support Service VAR Instructed Output Level per QSE per Generation Resource per Settlement Point —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.

	RTMG
	MWh
	Real-Time Metered Generation—The Resource’s metered generation for the Settlement Interval i.
	Data Aggregation 

	Interval Frequency: 4 / hour

Additional Comments: None

	LSL
	MW
	Low Sustained Limit—The limit established by the QSE, at the end of the adjustment period, that describes the minimum sustained energy production capability of the Resource for the hour that includes the Settlement Interval i.
	MMS

	Interval Frequency: 1 / hour
Additional Comments: This is the LSL specified for the Resource in the Current Operating Plan that was valid at the end of the Adjustment Period for the Operating Hour being contemplated.

	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:  This is the HSL specified for the Resource in the Current Operating Plan that was valid at the end of the Adjustment Period for the Operating Hour being contemplated.


Intermediate Bill Determinants

	Variable
	Unit
	Definition
	Destination

	RTMGCLPR
	$ / MWh
	The $ / MWh Cleared Price that is associated with the Real-Time Metered Generation for a Resource R, for a QSE Q, and Settlement Point SP.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None  

	VSSAIECAREA
	None
	The Area underneath the Energy Offer Curve from the LSL to the RTMG for Generation Resource R represented by QSE Q, for the 15-Minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None


Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	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.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None




Data Dependencies

D1)
Calculation of the RTAIEC depends upon the successful creation of the EOCQTY and EOCPR bill determinants.

D2)
The RTVSSAIEC is dependent upon the availability of all data inputs.
Assumptions 
A1)
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

	FR38
	PR 4.6.5
	CSWM.

P03SettleBill

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

     EOCQTY

     EOCPR

     VSSVARIOL
     RTMG
     LSL

     RTMGCLPR

     VSSAIECAREA

     RTVSSAIEC

	FR39
	PR 12.3 (C)
	CSWM.

P03SettleBill

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

     EOCQTY

     EOCPR

     VSSVARIOL
     RTMG
     LSL

     RTMGCLPR

     VSSAIECAREA

     RTVSSAIEC

	FR40
	PR 4.6.2.3.1
	CSWM.

P03SettleBill

Transfer
	DRIVER: The RTVSSAEIC will only be calculated for Resources with a VSSVARIOL in the Operating Day.


Business Defined Errors

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

	FR41
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning / Default” error will be logged if the (RTMG * 4) – LSL for a particular Operating Hour equals zero and the RTVSSAIEC will default to zero.  Additionally the Settlement System will issue the error with the QSE, Resource and Operating Day included in the error message.

	FR63
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning / Default” error will be logged if the (RTMG * 4) is greater than HSL_<Q>_<R>_<SP>, and the RTVSSAIEC will default to zero. Additionally the Settlement System will issue the error with the QSE, Resource and Operating Day included in the error message.

	FR68
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning / Default” error will be logged if one or more input bill determinants do not exist and VSSVARIOL_<Q>_<R>_<SP> does not equal zero for the interval being contemplated, and the RTVSSAIEC will default to zero.  Additionally the Settlement System will issue the error with the QSE, Resource and Operating Day included in the error message.

	FR87
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning / Default” error will be logged if RTVSSAIEC cannot be calculated for the interval being contemplated, and the RTVSSAIEC will be default to zero.  Additionally the Settlement System will issue the error with the QSE, Resource, Operating Day included in the error message.

	FR88
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning” message will be logged if the intermediate and/or output billing determinants related to the calculation of RTVSSAIEC cannot be stored in the Lodestar database.  Additionally the Settlement System will issue the message with the Operating Day included in the message.


Specific Database Needs


None

2.7 Real-Time High Sustainable Limit Average Incremental Energy Cost Calculation (RTHSLAIEC)

The Real-Time High Sustainable Limit AIEC calculation for a given 15-Minute Settlement Interval to each QSE representing a Generation Resource that has been given an instruction to generate outside of their VSSVAR limit is as follows:

	Requirement ID
	FR42

	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

The ERCOT Settlement System shall determine whether the Resource was instructed to provide Voltage Support in the Real-Time Market for the Operating Day, and 15-Minute Settlement Interval.

If VSSVARIOL_<Q>_<R>_<SP> = 0

Then set the RTHSLAIEC_<Q>_<R>_<SP>  = 0 and the process is complete

Otherwise continue calculation process below.


2.7.1 HSLAIECAREA Calculation Process

	Requirement ID
	FR43

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description:

The ERCOT Settlement System shall determine the area under the EOC from the LSL to the HSL.  The EOCQTY and EOCPR shall be the same values for each 15-Minute Settlement Interval within the Hourly Settlement Interval. The HSLAIECAREA shall be calculated on a 15-Minute Settlement Interval basis.
The Settlement System shall loop through each Ordered Pair Interval to determine area until the last NON-ZERO ordered pair is reached:

Begin, HSLAIECAREA_<Q>_<R>_<SP> = 0 to initialize the value for each Operating Hour for the Resource.

Loop through the ordered pairs of the Energy Offer Curve for the HSLAIECAREA Calculation until the last ordered pair is used.   (The ordered pair k will equal 1 to begin with, and will increase with each loop)

If EOCQTY_<Q>_<R>_<SP>_<OPk+1> = 0 Then the HSLAIECAREA process is complete for the Operating Hour currently being calculated.  (There are more ordered pairs in other Operating Hours, which is why the EOCQTY is zero in this Operating Hour.)  Exit the HSLAIECAREA Calculation Loop and continue to the RTHSLAIEC Calculation Process.

If EOCQTY_<Q>_<R>_<SP>_<OPk+1> > 0 Then:

HSLAIECAREA_<Q>_<R>_<SP> 
= 
HSLAIECAREA_<Q>_<R>_<SP> + 
[(EOCQTY_<Q>_<R>_<SP>_<OPk+1> – EOCQTY_<Q>_<R>_<SP>_<OPk>) * 


½(EOCPR_<Q>_<R>_<SP>_<OPk> + EOCPR_<Q>_<R>_<SP>_<OPk+1>)]
See Figure 13.0 for an example. 









Continue the HSLAIECAREA Loop Calculation Process.
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Figure 13.0 Example of HSLAIECAREA Calculation
2.7.2 RTHSLAIEC Calculation
	Requirement ID
	FR44

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.6.5


	Traceability to Sub-Process Maps
	CSWM.P03SettleBillTransfer

	Description: The RTHSLAIEC shall be calculated on a 15-Minute Settlement Interval basis.
RTHSLAIEC_<Q>_<R>_<SP>  = 
HSLAIECAREA_<Q>_<R>_<SP> / (HSL_<Q>_<R>_<SP> – 


LSL_<Q>_<R>_<SP>)


Input Bill Determinants

	Variable
	Unit
	Definition
	Original Source

	EOCQTY
	MW
	The MW Quantity that corresponds to a specific Ordered Pair i for a QSE Q, Resource R, and Settlement Point SP. 
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None

	EOCPR
	$ / MWh
	The $ / MWh Price that corresponds to a specific Ordered Pair i for a QSE Q, Resource R, and Settlement Point SP.
	Settlement System

	Interval Frequency: 1 / hour

Additional Comments:  None  

	RTMG
	MWh
	Real-Time Metered Generation—The Resource’s metered generation for the Settlement Interval i.
	Data Aggregation

	Interval Frequency: 4 / hour
Additional Comments: None

	VSSVARIOL
	MVAR
	Voltage Support Service VAR Instructed Output Level per QSE per Generation Resource per Settlement Point —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.

	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:  This is the HSL specified for the Resource in the Current Operating Plan that was valid at the end of the Adjustment Period for the Operating Hour being contemplated.

	LSL
	MW
	Low Sustained Limit—The limit established by the QSE, continuously updated in Real-Time, that describes the minimum sustained energy production capability of the Resource for the hour that includes the Settlement Interval i.
	MMS

	Interval Frequency: 1 / hour
Additional Comments: This is the LSL specified for the Resource in the Current Operating Plan that was valid at the end of the Adjustment Period for the Operating Hour being contemplated.


Intermediate Bill Determinants

	Variable
	Unit
	Definition
	Destination

	HSLAIECAREA
	None
	The Area underneath the Energy Offer Curve from the LSL to the HSL for Generation Resource R represented by QSE Q, for the 15-Minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None


Output Bill Determinants

	Variable
	Unit
	Definition
	Destination

	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.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  None




Data Dependencies

D1)
Calculation of the RTAIEC depends upon the successful creation of the EOCQTY and EOCPR bill determinants.

D2)
The RTHSLAIEC is dependent upon the availability of all data inputs.
Assumptions

None
Business Rules

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

	FR45
	PR 4.6.5
	CSWM.

P03SettleBill

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

     EOCQTY

     EOCPR

     VSSVARIOL
     HSL
     LSL
     RTMG
     HSLAIECAREA

     RTHSLAIEC

	FR46
	PR 12.3 (C)
	CSWM.

P03SettleBill

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

     EOCQTY

     EOCPR

     VSSVARIOL
     HSL
     LSL
     RTMG
     HSLAIECAREA

     RTHSLAIEC

	FR47
	PR 4.6.2.3.1
	CSWM.

P03SettleBill

Transfer
	DRIVER: The RTHSLAEIC will only be calculated for Resources with a VSSVARIOL in the Operating Day.


Business Defined Errors

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

	FR48
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning / Default” error will be logged if the HSL – LSL for a particular Operating Hour equals zero and the RTHSLAIEC will default to zero.  Additionally the Settlement System will issue the error with the QSE, Resource and Operating Day included in the error message

	FR64
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning / Default” error will be logged if the (RTMG * 4) is greater than HSL_<Q>_<R>_<SP>, and the RTHSLAIEC will default to zero.   Additionally the Settlement System will issue the error with the QSE, Resource and Operating Day included in the error message.

	FR65
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning / Default” error will be logged if one or more input bill determinants do not exist and VSSVARIOL_<Q>_<R>_<SP> does not equal zero for the interval being contemplated, and the RTHSLAIEC will default to zero.  Additionally the Settlement System will issue the error with the QSE, Resource and Operating Day included in the error message.

	FR90
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning / Default” error will be logged if RTHSLAIEC cannot be calculated for the interval being contemplated, and the RTHSLAIEC will be default to zero.  Additionally the Settlement System will issue the error with the QSE, Resource and Operating Day included in the error message.

	FR91
	PR 4.6.5
	CSWM.

P03SettleBill

Transfer
	A “Warning” message will be logged if the intermediate and/or output billing determinants related to the calculation of RTHSLAIEC cannot be stored in the Lodestar database.  Additionally the Settlement System will issue the message with the Operating Day included in the 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)

	4.6.2.3.1
	Partial

	5.7.1.3
	Partial

	5.7.1.4
	Partial

	6.6.7.1(4)
	Partial

	4.6.5
	Full

	4.4.9.3.3
	Full

	12.3 (c)
	Partial

	6.5.7.3
	Partial

	6.4.3
	Partial














































































































































































































� If the Energy Offer Curve Cap is less than the lowest price of the energy offer curve, the AIEC is the Energy Offer Curve Cap.  If the Energy Offer Curve Cap is greater than the highest price of the energy offer curve, then � EMBED Equation.3  ���does not need to be calculated.  
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