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[bookmark: _Toc207007529][bookmark: _Toc130813295][bookmark: _Toc423410238][bookmark: _Toc425054504][bookmark: _Toc127445049]Purpose of Document
The purpose of this document is to capture the requirements and design specification for a Settlements Charge Code in one document.
[bookmark: _Toc242176673][bookmark: _Toc127445050]Introduction

[bookmark: _Toc130813297][bookmark: _Toc127445051]Background

[bookmark: _Toc242176677][bookmark: _Toc130813298]The purpose of this initiative is to continue to enhance the accuracy of the WEIM resource sufficiency evaluation (RSE). 
This initiative addresses remaining items from the RSEE Phase 1 initiative as well as elements deferred from the Phase 1 policy development process.  As part of this initiative the following is implemented in settlements:
· Facilitate assistance energy transfer between WEIM BAAs into the WEIM BAAs that failed RSE upward test:
· Added as ex-post surcharge through Settlements.
· Market broadcasts needed data to Settlements.
It is the responsibility of the ISO to ensure there is enough energy supply to meet load across the balancing authority area footprint. Maintaining the balance between supply and demand will ensure stability of the bulk electric grid. 
Internal supply sources and interchange, which is energy imported and exported across interties, are used to balance load across the ISO’s balancing authority area. An intertie is an interconnection permitting the flow of electric power (current) between two or more balancing authority areas. 
When an intertie resource receives a market award to import energy into the balancing authority area but does not deliver the awarded energy, the grid operator must maintain system balance by increasing internal supply or finding another intertie resource to replace the undelivered energy.
The purpose of the Intertie Deviation Settlement is to incentivize delivery of awarded energy.  Its objective is to decrease the number of undelivered intertie resources that occur due to declines and under-tagging. Therefore, the purpose is to incentivize acceptance and delivery of market awards – if an award is either declined or not tagged, the market participant will be charged based on the price implications to the real-time market.

[bookmark: _Toc127445052]Description

[bookmark: _Toc71713291][bookmark: _Toc72834803][bookmark: _Toc72908700]Charge Code “CC 647596 – Intertie Deviation SettlementReal Time Assistance Energy Transfer Allocation” will perform the calculations necessary to implement the business rules identified in the Business Rules of the following section here below.
[bookmark: _Toc130813300][bookmark: _Toc127445053]
Charge Code Requirements

[bookmark: _Toc130813305][bookmark: _Toc127445054]Business Rules

	Bus Req ID
	Business Rule

	1.0 
	This Charge Code shall calculate on a daily basis.

	2.0 
	For adjustments to the Charge Code that cannot be accomplished by correction of upstream data inputs/recalculation or operator override Pass Through Bill Charge logic will be applied.

	3.0 
	Actual Scheduling Coordinators (SCs) are referenced by Business Associate ID, and CAISO shall settle with Business Associates (BA) through these IDs.

	4.0 
	The formulas herein adopt the convention that payments made by CAISO to BAs will be negative, while payments received by the CAISO from BAs (charges to BAs) will be positive. (In other words, the signs reflect the flow of money from the point of view of the CAISO.)

	5.0 
	Settlements shall allocate the sum of real time assistaince energy transfer surcharge revenue that are collected from all insufficient WEIM BAAs to all other sufficient WEIM BAAs that have passed both RSE Capacity Test and Flexible Ramping Test, pro rata to their net exports beyond base transfer.

	6.0 
	Settlements shall sub- allocate the received assistance energy transfer surcharge revenue by CISO BAA to the SCs that are providing incremental net RT imbalance energy (FMM IIE,RTD IIE and/or UIE), excluding non-participating loads.

	7.0 
	WEIM Entities sub allocation of the received assistance energy transfer ex-post surcharge revenue will be performed per their defined OATT of these WEIM Entities (outside CAISO’s Settlements system).




[bookmark: _Toc130813302][bookmark: _Toc127445055]Predecessor Charge Codes

	Charge Code/ Pre-calc Name

	Real-Time Price Precalculation

	Real Time Energy Quantity Pre-CalculationSystem Resource Deemed Delivered Energy Quantity PC 

	CC 6476 Real Time Assistance Energy Transfer AllocationETC/TOR/CVR Quantity Pre-calculation 



[bookmark: _Toc130813303][bookmark: _Toc127445056]Successor Charge Codes

	Charge Code/ Pre-calc Name

	CC 6458 – Intertie Deviation Settlement Allocation

	CC 4989 – Rounding Adjustment Settlement
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[bookmark: _Ref129061492][bookmark: _Toc130813308][bookmark: _Toc127445057]Inputs – External Systems
[bookmark: _Ref118516076][bookmark: _Toc118518302]
	Row #
	Variable Name
	Description

	1 
	EIMEntitySCFlag BQ'mdBAHourlyResourceFMMFinalAcceptedEnergySchedule BrtQ’uT’I’M’F’S’mdh
	A flag input that, when = 1, relates an EIM Balancing Authority Area (EIM BAA) with the associated Business Associate of the Scheduling Coordinator ID.Tagged, final-accepted FMM Energy Schedule (in MW), as registered by ADS in response to an intertie resource dispatch instruction, for a given intertie resource and Trading Hour. The input is used to determine the resource’s binding Energy for each FMM Interval.




[bookmark: _Toc124326015][bookmark: _Toc130813310][bookmark: _Toc127445058]Inputs - Predecessor Charge Codes or Pre-calculations

	Row #
	Variable Name
	Predecessor Charge Code/ Pre-calc Configuration

	1
	BAResourceTotalFMMIIEQuantity BrtuT’I’Q’M’F’S’mdhcif SettlementIntervalRTDLMP BrtuT’I’M’mdhcif
	Real Time Energy Quantity Pre-Calculation Real-Time Price Precalculation

	2
	BAResourceTotalRTDIIEQuantity BrtuT’I’Q’M’F’S’mdhcif
	Real Time Energy Quantity Pre-Calculation

	3
	SettlementIntervalRealTimeUIE BrtuT’I’Q’M’F’S’mdhcif
	Real Time Energy Quantity Pre-Calculation

	4
	BAA5MAllETSRTotalTransferQuantity Q’mdhcif
	CC 6476 Real Time Assistance Energy Transfer Allocation

	5
	BAA5MRTAssistanceEnergyTransferAmount Q’mdhcif
	CC 6476 Real Time Assistance Energy Transfer Allocation




[bookmark: _Toc130813311][bookmark: _Ref163038003][bookmark: _Ref165524808][bookmark: _Toc127445059]CAISO Formula
The daily settlement of Intertie Real Time Assistance Energy Transfer AllocationDeviations  for each Business Associate by Trading Day is derived according to the formulation below.
Note: The following calculation is listed starting with the final charge calculation and progressively detailing the intermediate calculations and Settlement input.

[bookmark: _Toc118518305]BA5MRTAssistanceEnergyTransferAllocationAmount BQ’mdhcif =

BA5MCAISORTAssistanceEnergyTransferAllocationAmount BQ’mdhcif + 
BA5MEIMRTAssistanceEnergyTransferAllocationAmount BQ’mdhcif

BA5MCAISORTAssistanceEnergyTransferAllocationAmount BQ’mdhcif = 
(BA5MCAISOIncrementalNetRTImbalanceEnergyQuantity BQ’mdhcif /  CAISOTotalIncrementalNetRTImbalanceEnergyQuantity Q’mdhcif )
* BAA5MRTAssistanceEnergyTransferAllocationAmount Q’mdhcif

CAISOTotalIncrementalNetRTImbalanceEnergyQuantity Q’mdhcif = 

Sum (B)
BA5MCAISOIncrementalNetRTImbalanceEnergyQuantity BQ’mdhcif
BA5MCAISOIncrementalNetRTImbalanceEnergyQuantity BQ’mdhcif = 

Sum ( r,t,u,T’,I’Q’M’F’S’ )
Max(0,BAResourceTotalFMMIIEQuantity BrtuT’I’Q’M’F’S’mdhcif +
BAResourceTotalRTDIIEQuantity BrtuT’I’Q’M’F’S’mdhcif +
SettlementIntervalRealTimeUIE BrtuT’I’Q’M’F’S’mdhcif)
BA5MEIMRTAssistanceEnergyTransferAllocationAmount BQ’mdhcif = 
(BAA5MRTAssistanceEnergyTransferAllocationAmount Q’mdhcif * EIMEntitySCFlag BQ'md)
BAA5MRTAssistanceEnergyTransferAllocationAmount Q’mdhcif = 

If 
(BAA5MNetExportsBeyondBaseTransferQuantity Q’mdhcif >= 0 
or BAA5MRSETestFailureFlag Q’mdhcif   = 1)
Then
BA5MRTAssistanceEnergyTransferAllocationAmount BQ’mdhcif = 0
Else
(-1)*(BAA5MNetExportsBeyondBaseTransferQuantity Q’mdhcif /  EIMArea5MNetExportsBeyondBaseTransferQuantity mdhcif)
*
EIMArea5MRTAssistanceEnergyTransferTotalAmount mdhcif

EIMArea5MNetExportsBeyondBaseTransferQuantity mdhcif =

Sum (Q’) BAA5MNetExportsBeyondBaseTransferQuantity Q’mdhcif

BAA5MNetExportsBeyondBaseTransferQuantity Q’mdhcif =

Min(0,BAA5MAllETSRTotalTransferQuantity Q’mdhcif)

BAA5MRSETestFailureFlag Q’mdhcif  = 
BAA5MRSETestFailureFlag Q’mdhcif  = 1
Where exists:
BAA15MAETUpwardCapacityTestQty Q’mdhc, 
BAA15MAETUpwardFlexibleRampTestQty Q’mdhc
EIMArea5MRTAssistanceEnergyTransferTotalAmount mdhcif

Sum (Q’) BAA5MRTAssistanceEnergyTransferAmount Q’mdhcif
CAISOTotalIntertieDeviationSettlementAmount md = 
SUM (B, h, c , i, f) BA5MTotalIntertieDeviationSettlementAmount Bmdhcif 

BA5MTotalIntertieDeviationSettlementAmount Bmdhcif = 
(1-HASPMarketDisruptionFlag mdh)  *
(BA5MFifteenMinuteIntertieTotalDeviationSettlementAmount  Bmdhcif + BA5MHourlyBlockIntertieTotalDeviationSettlementAmount Bmdhcif) +  PTBChargeAdjustmentIntertieDeviationSettlementFiltered Bmd


15M Economic Bid Resources


BA5MFifteenMinuteIntertieTotalDeviationSettlementAmount Bmdhcif = 
SUM (r, t) BA5MResourceFifteenMinuteIntertieDeviationSettlementAmount Brtmdhcif 

Note: BA5MResourceFifteenMinuteIntertieDeviationSettlementAmount Brtmdhcif is the driver.  Equation will not calculate if the driver does not exist.



	BA5MResourceFifteenMinuteIntertieDeviationSettlementAmount Brtmdhcif =
   
(1 - BA5MResourceIntertieDeviationExemptionFlag Brtmdhcif ) *
(BA5MResourceFifteenMinuteIntertieDeviationSettlementQuantity Brtmdhcif * BA5MResourceIntertieDeviationSettlementPrice Brtmdhcif )



 BA5MResourceFifteenMinuteIntertieDeviationSettlementQuantity Brtmdhcif =
BA5MResourceFifteenMinuteIntertieEconomicBidFlag Brtmdhcif *
(
IF
	BA5MResourceExceptionalDispatchInstructionFlag Brtmdhcif = 1
THEN

ABS ( BA5MResourceIntertieExceptionalDispatchInstructionQuantity Brtmdhcif – BA5MResourceFifteenMinuteTransmissionSchedule Brtmdhcif)

ELSE

IF
BA5MResourceFifteenMinuteTransmissionSchedule Brtmdhcif < BA5MResourceHASPBlockAdvisoryEnergySchedule Brtmdhcif
THEN
ABS ( BA5MResourceHASPBlockAdvisoryEnergySchedule Brtmdhcif – BA5MResourceFifteenMinuteTransmissionSchedule Brtmdhcif)
ELSE
BA5MResourceFifteenMinuteIntertieDeviationSettlementQuantity Brtmdhcif =0

END IF
END IF

)




Hourly Block Interties
BA5MHourlyBlockIntertieTotalDeviationSettlementAmount Bmdhcif =
SUM (r, t) 
BA5MResourceHourlyBlockIntertieDeviationSettlementAmount Brtmdhcif 

	BA5MResourceHourlyBlockIntertieDeviationSettlementAmount Brtmdhcif =
(1 - BA5MResourceIntertieDeviationExemptionFlag Brtmdhcif ) *
	(
	IF
BA5MResourceFMMFinalAcceptedEnergySchedule Brtmdhcif > (SettlementIntervalInterchangeFlowQuantityFiltered Brtmdhcif + BA5MResourceReliabilityCurtailmentFilteredQuantity Brtmdhcif)
	THEN
		BA5MResourceHourlyBlockIntertieDeviationSettlementQuantity Brtmdhcif * 
BA5MResourceIntertieDeviationSettlementTier2Price Brtmdhcif
	ELSE
		BA5MResourceHourlyBlockIntertieDeviationSettlementQuantity Brtmdhcif * 
BA5MResourceIntertieDeviationSettlementPrice Brtmdhcif
	END IF
	)
	
		
BA5MResourceHourlyBlockIntertieDeviationSettlementQuantity Brtmdhcif  =

IF
BA5MResourceHourlyBlockIntertieDeviationSettlementPreCurtailmentQuantity Brtmdhcif > 0
THEN
ABS(Max(0,BA5MResourceHourlyBlockIntertieDeviationSettlementPreCurtailmentQuantity Brtmdhcif - BA5MResourceReliabilityCurtailmentFilteredQuantity Brtmdhcif))
	ELSE
ABS(BA5MResourceHourlyBlockIntertieDeviationSettlementPreCurtailmentQuantity Brtmdhcif)
	END IF

BA5MResourceHourlyBlockIntertieDeviationSettlementPreCurtailmentQuantity Brtmdhcif =
BA5MResourceHourlyBlockIntertieFlag Brtmdhcif *
(
IF
BA5MResourceExceptionalDispatchInstructionFlag Brtmdhcif = 1
THEN

	IF
Max(BA5MResourceBalancedExemptToExceptionalDispatchQuantity Brtmdhcif,BA5MResourceBalancedExemptToEnergyTagQuantity Brtmdhcif) > 0
	THEN
Min(0,Min(BA5MResourceBalancedExemptToExceptionalDispatchQuantity Brtmdhcif, BA5MResourceBalancedExemptToEnergyTagQuantity Brtmdhcif))
		ELSE
BA5MResourceIntertieExceptionalDispatchInstructionQuantity Brtmdhcif – SettlementIntervalInterchangeFlowQuantityFiltered Brtmdhcif
		END IF

ELSE
	IF
	Max(BA5MResourceBalancedExemptToHASPQuantity Brtmdhcif,
	BA5MResourceBalancedExemptToEnergyTagQuantity Brtmdhcif) > 0
THEN
Min(0,Min(BA5MResourceBalancedExemptToHASPQuantity Brtmdhcif, BA5MResourceBalancedExemptToEnergyTagQuantity Brtmdhcif))
	ELSE
BA5MResourceHASPBlockAdvisoryEnergySchedule Brtmdhcif – SettlementIntervalInterchangeFlowQuantityFiltered Brtmdhcif
	END IF
END IF
)
		


	Common Bill Determinants
BA5MResourceBalancedExemptToExceptionalDispatchQuantity Brtmdhcif = 
BA5MResourceETCTORBalancedExemptQuantity Brtmdhcif - BA5MResourceIntertieExceptionalDispatchInstructionQuantity Brtmdhcif
BA5MResourceBalancedExemptToEnergyTagQuantity Brtmdhcif = 
BA5MResourceETCTORBalancedExemptQuantity Brtmdhcif - SettlementIntervalInterchangeFlowQuantityFiltered Brtmdhcif 
BA5MResourceBalancedExemptToHASPQuantity Brtmdhcif = 
BA5MResourceETCTORBalancedExemptQuantity Brtmdhcif - BA5MResourceHASPBlockAdvisoryEnergySchedule Brtmdhcif
BA5MResourceETCTORBalancedExemptQuantity Brtmdhcif = 
	Max(ABS(BASettlementIntervalResourceFinalBalancedContractCRNFilteredQuantity Brtmdhcif ), ABS(BAHourlyResourceDABalancedContractCRNFilteredQuantity Brtmdh)
BA5MResourceReliabilityCurtailmentFilteredQuantity Brtmdhcif
Sum(Q’)
ABS(BA5MResourceReliabilityCurtailmentQty BrtQ’mdhcif/12)
Where Q’ = ‘CISO’
BA5MResourceHourlyBlockIntertieFlag Brtmdhcif
Sum (Q’) INTDUPLICATE(BAHourlyResourceHourlyBlockIntertieFlag BrtQ’mdh)

	Where Q’ = ‘CISO’

BA5MResourceFifteenMinuteIntertieEconomicBidFlag Brtmdhcif = 
Sum (Q’) INTDUPLICATE(BAHourlyResourceFifteenMinuteIntertieEconomicBidFlag BrtQ’mdh )

	Where Q’ = ‘CISO’

BA5MResourceFMMFinalAcceptedEnergySchedule Brtmdhcif = 
Sum(Q’, u, T’, I’, M’, F’, S’) 
IF 
BAHourlyResourceFMMDefaultFinalAcceptedEnergyFlag BrtuT’I’M’F’S’mdh = 1
THEN
ABS(BAHourlyResourceHASPBlockAdvisoryEnergySchedule BrtQ’uT’I’M’F’S’mdh)
ELSE
ABS(BAHourlyResourceFMMFinalAcceptedEnergySchedule BrtQ’uT’I’M’F’S’mdh)
END IF
Where Q’ = ‘CISO’
BA5MResourceHASPBlockAdvisoryEnergySchedule Brtmdhcif =
Sum(Q’, u, T’, I’, M’, F’, S’) 
ABS(BAHourlyResourceHASPBlockAdvisoryEnergySchedule BrtQ’uT’I’M’F’S’mdh)
	
	Where Q’ = ‘CISO’
BA5MResourceFifteenMinuteTransmissionSchedule Brtmdhcif = 
Sum(Q’, u, T’, I’, M’, F’, S’) 
ABS(BA15MResourceTransmissionSchedule BrtQ’uT’I’M’F’S’mdhc/4)
Where Q’ = ‘CISO’
BA5MResourceExceptionalDispatchInstructionFlag Brtmdhcif
BA5MResourceExceptionalDispatchInstructionFlag Brtmdhcif = 1
Where exist 
BA5MResourceIntertieExceptionalDispatchInstructionQuantity Brtmdhcif


BA5MResourceIntertieExceptionalDispatchInstructionQuantity Brtmdhcif =
Sum(Q’)
Max(ABS(BA15MResourceFMMIntertieExceptionalDispatchInstructionQty BrtQ’mdhc/4), ABS(BA5MResourceRTDIntertieExceptionalDispatchInstructionQty BrtQ’mdhcif/12))
	Where Q’ = ‘CISO’

PTBChargeAdjustmentIntertieDeviationSettlementFiltered Bmd
Sum(J) PTBChargeAdjustmentIntertieDeviationSettlement BJmd
BA5MResourceIntertieDeviationSettlementTier2Price Brtmdhcif = 
Sum (u, M’)
Max(10, ¾ * Max(FMMIntervalLMPPrice BrtuM’mdhc , FMMIntervalMaxRTDLMPPrice BrtuM’mdhc))

BA5MResourceIntertieDeviationSettlementPrice Brtmdhcif = 
Sum (u, M’)
1/2 * Max(20, FMMIntervalLMPPrice BrtuM’mdhc , FMMIntervalMaxRTDLMPPrice BrtuM’mdhc)
FMMIntervalMaxRTDLMPPrice BrtuM’mdhc
Sum (T’, I’)  INTMAX(SettlementIntervalRTDLMP BrtuT’I’M’mdhcif)
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Internal Design Variation

The configuration described above has been modified in the implementation as follows:

BA5MTotalIntertieDeviationSettlementIntermediateQuantity Bmdhcif = 
Sum (r, t)

BA5MResourceFifteenMinuteIntertieDeviationSettlementQuantity Brtmdhcif + BA5MResourceHourlyBlockIntertieDeviationSettlementQuantity Brtmdhcif 

BA5MTotalIntertieDeviationSettlementIntermediatePrice Bmdhcif =

Max(2000,BA5MTotalIntertieDeviationSettlementAmount Bmdhcif / BA5MTotalIntertieDeviationSettlementIntermediateQuantity Bmdhcif
)

[bookmark: _Toc118518308][bookmark: _Toc130813314][bookmark: _Toc127445060]Outputs

	Output Req ID
	Name
	Description

	
	In addition to any outputs listed below, all inputs shall be included as outputs.
	All inputs.  Refer to section 3.6 and 3.7  above for input descriptions.

	1. 
	BA5MRTAssistanceEnergyTransferAllocationAmount BQ’mdhcif
	The Total Real Time Assistance Energy Transfer Allocation Amount for each BA (B) in each BAA (Q’).

	2. 
	BA5MCAISORTAssistanceEnergyTransferAllocationAmount BQ’mdhcif
	The Total Real Time Assistance Energy Transfer Allocation Amount for each BA (B) in CAISO BAA (Q’).

	3. 
	CAISOTotalIncrementalNetRTImbalanceEnergyQuantity Q’mdhcif
	The Total Incremental Net Real Time Imbalance Energy Quantity in CAISO BAA (Q’)._

	4. 
	BA5MCAISOIncrementalNetRTImbalanceEnergyQuantity BQ’mdhcif
	The Total Incremental Net Real Time Imbalance Energy Quantity for each BA (B) in CAISO BAA (Q’)._

	5. 
	BA5MEIMRTAssistanceEnergyTransferAllocationAmount BQ’mdhcif
	The Total Real Time Assistance Energy Transfer Allocation Amount for each BA (B) in the WEIM Area excluding CAISO (Q’).

	6. 
	BAA5MRTAssistanceEnergyTransferAllocationAmount Q’mdhcif
	The Real Time Assistance Energy Transfer Allocation Amount for each BAA (Q’).

	7. 
	EIMArea5MNetExportsBeyondBaseTransferQuantity mdhcif
	The Total Net Exports Beyond Base Transfer Quantity in the WEIM Area.

	8. 
	BAA5MNetExportsBeyondBaseTransferQuantity Q’mdhcif
	The Net Exports Beyond Base Transfer Quantity for each BAA (Q’).

	9. 
	BAA5MRSETestFailureFlag Q’mdhcif  
	The RSE Test Failure Indicator for each BAA (Q’).

	10. 
	EIMArea5MRTAssistanceEnergyTransferTotalAmount mdhcif
	The Total Real Time Assistance Energy Transfer Amount in the WEIM Area.

	1. 

	2. 

	3. 

	4. 

	5. 

	6. 

	7. 

	8. 

	9. 

	10. 

	11. 

	12. 

	13. 

	14. 

	15. 

	16. 

	17. 

	18. 

	19. 

	20. 

	21. 

	22. 
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	24. 

	25. 
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	Charge Code/
Pre-calc Name
	Document Version 
	Effective Start Date
	Effective End Date
	Version Update Type

	Intertie Deviation SettlementReal Time Assistance Energy Transfer Surcharge
	5.0
	062/01/20231
	01/31/21Open
	Documentation Edits and Configuration Impacted
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