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1. Purpose of Document

The purpose of this document is to capture the requirements and design specification for a Charge Code in one document.

2. Introduction

Background

The CAISO calculates and accounts for GHG Settlements in respective GHG Regulation Areas for each Dispatch Interval and settles GHG for each Settlement Interval for each resource within the EIM Area and all System Resources Dispatched in Real-Time.  

Real Time Greenhouse Gas Settlment consists of following:

· GHG - Greenhouse Gas Emission Cost Revenue (CC 491)

To the extent that the sum of the Settlement Amounts for GHG does not equal zero within the Greenhouse Gas Regulation Area, the CAISO will assess Charges or make Payments in Real Time GHG Offset (CC 495) for the resulting differences to EIM Entity Scheduling Coordinator ID, respectively.

Description

The calculation of Real-Time GHG Offset includes the settlement of Greenhouse Gas Compensation.
To the extent that the sum of the Settlement Amounts for Greenhouse Gas Compensation does not equal zero, the CAISO will assess Charges or make Payments in Real Time GHG Offset (CC 495) for the resulting differences to the EIM Entity Scheduling Coordinator.

3. Charge Code Requirements

Business Rules

	Bus Req ID
	Business Rule

	1.0
	This Charge Code shall be calculated and output on a 5-minute Settlement Interval basis.

	2.0
	The Initial Real-Time GHG Offset for each EIM Entity in the Greenhouse Gas Regulation Area as the sum of the financial value of FMM Settlement amounts for BAA FMM GHG Credit Amount, BAA RTD Credit Amount.

	
	

	
	

	
	

	
	

	3.0
	The Initial Real Time GHG Offset Amount shall be the BAA GHG Financial Value Credit Amount

	3.1
	The BAA GHG Financial Value Credit Amount is calculated as the sum of BAA FMM GHG Credit Amount, BAA RTD GHG Credit Amount and BAA ETSR Transfer Operation Adjustment Credit Amount.

	3.2
	FMM GHG Credit Amount is calculated is the product FMM GHG Credit Quantity and BAA FMM Greenhouse Gas Marginal Costs 

	3.3
	FMM GHG Credit Quantity is calculated is the FMM Net EIM Transfer Quantity less BAA FMM Total Greenhouse Gas Obligation  

	3.4
	RTD GHG Credit Amount is calculated is the product RTD GHG Credit Quantity and BAA RTD Greenhouse Gas Marginal Costs 

	3.5
	RTD GHG Credit Quantity is calculated as the RTD Net EIM Transfer Quantity less FMM Net EIM Transfer Quantity less the difference of BAA RTD Total Greenhouse Gas Obligation and BAA FMM Greenhouse Gas Obligation 

	3.6
	BAA ETSR Transfer Operation Adjustment Credit Amount is calculated is the product BAA Net ETSR Operation Adjustment Quantity and EIM Area Greenhouse Gas Marginal Costs

	4.0
	The allocation of the Real-Time GHG Offset for EIM Greenhouse Gas Regulation Area shall be to the EIM Entity Scheduling Coordinator.


Predecessor Charge Codes

	Charge Code/ Pre-calc Name

	RT Energy Pre-calculation

	CC 491 – Greenhouse Gas Emission Cost Revenue

	CC 6477 Real Time Imbalance Energy Offset


Successor Charge Codes

	Charge Code/ Pre-calc Name

	None


Inputs – External Systems

	Row #
	Variable Name
	Description

	1. 
	EIMEntitySCFlag BQ’
	A flag input that, when = 1, relates an EIM Balancing Authority Area (EIM BAA) with the associated Business Associate of the Scheduling Coordinator ID.

	2. 
	BAAFMMGHGPrice Q’mdhc

	The fourth component in the (LMPs) of EIM Entity BAAs (-). Real Time Pre-Dispatch

	3. 
	BAARTDGHGPrice Q’mdhcif

	The fourth component in the (LMPs) of EIM Entity BAAs (-). Real Time Dispatch

	4. 
	BAResourceEIMFMMGHGQuantity BrtQ’F’S’mdhc
	Net export (MW) to the ISO BAA for each EIM resource for GHG payment (+).Real Time Pre-Dispatch


Inputs - Predecessor Charge Codes or Pre-calculations

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

	1. 
	BAResourceEIMGHGPaymentAmount BrtQ’F’S’mdhcif
	CC 491 – Greenhouse Gas Emission Cost Revenue

	2. 
	BAAFMMFinancialValueTransfer Q’mdhcif
	CC 6477 – Real-Time Imbalance Energy Offset

	3. 
	BAARTDFinancialValueTransfer Q’mdhcif
	CC 6477 – Real-Time Imbalance Energy Offset

	4. 
	
	

	5. 
	
	

	6. 
	BAResourceEIMRTDGHGObligationQuantity BrtQ’F’S’mdhcif
	CC 491 – Greenhouse Gas Emission Cost Revenue

	7. 
	BAAFMMETSRFinancialValueFromQuantity Q’mdhcif
	CC 6477 – Real-Time Imbalance Energy Offset

	8. 
	BAAFMMETSRFinancialValueToQuantity Q’mdhcif
	CC 6477 – Real-Time Imbalance Energy Offset

	9. 
	BAAResourceRTDScheduleTransferFromQuantity rQ’AA’Qpmdhcif
	Real Time Energy PC

	10. 
	BAAResourceRTDScheduleTransferToQuantity rQ’AA’Qpmdhcif
	Real Time Energy PC

	11. 
	BAAResourceSettlementIntervalRTDTransferDevFromQuantity rQ’AA’Qpmdhcif
	Real Time Energy PC

	12. 
	BAAResourceSettlementIntervalRTDTransferDevToQuantity rQ’AA’Qpmdhcif
	Real Time Energy PC


CAISO Formula

EIMEntityRealTimeGreenhouseGasOffsetAllocationAmount BQ’mdhcif 
EIMEntityRealTimeGreenhouseGasOffsetAllocationAmount BQ’mdhcif =

(-1) * EIMBAATotalGHGOSettlementAmount Q’mdhcif * EIMEntitySCFlag BQ’ 
EIMBAATotalGHGOSettlementAmount Q’mdhcif
EIMBAATotalGHGOSettlementAmount Q’mdhcif = 

EIMBAAInitialRealTimeGHGOffsetSettlementAmount Q’mdhcif 


Where Q’ <> ‘CISO’
EIMBAAInitialRealTimeGHGOffsetSettlementAmount Q’mdhcif
EIMBAAInitialRealTimeGHGOffsetSettlementAmount Q’mdhcif = 
EIMBAATotalGHGFinancialValueTransfer Q’mdhcif + 

EIMBAATotalGHGCompensation Q’mdhcif +
EIMBAATotalGHGFinancialValueTransfer Q’mdhcif
EIMBAATotalGHGFinancialValueTransfer Q’mdhcif = 

BAATotalGHGFinancialValueCreditAmount Q’mdhcif
Where Q’ <> ‘CISO’






BAATotalGHGFinancialValueCreditAmount
BAATotalGHGFinancialValueCreditAmount Q’mdhcif = (BAAFMMGHGCreditAmount Q’mdhcif + BAARTDGHGCreditAmount Q’mdhcif + BAAETSRTransferDevCreditAmount Q’mdhcif)
BAAFMMGHGCreditAmount
BAAFMMGHGCreditAmount Q’mdhcif = (BAAFMMETSRGHGCreditQuantity Q’mdhcif  * BAA15MFMMGHGPrice Q’mdhcif)
BAAFMMETSRGHGCreditQuantity 
BAAFMMETSRGHGCreditQuantity Q’mdhcif  = ((BAAFMMETSRFinancialValueFromQuantity Q’mdhcif - BAA5MTotalFMMGHGQuantity Q’mdhcif) - BAAFMMETSRFinancialValueToQuantity Q’mdhcif)
Where exist

BAA15MFMMGHGPrice Q’mdhcif
BAA5MTotalFMMGHGQuantity

BAA5MTotalFMMGHGQuantity Q’mdhcif = sum over (B,r,t,F’S’) IntDuplicate(BAResourceEIMFMMGHGQuantity BrtQ’F’S’mdhc)/12
BAA15MFMMGHGPrice
BAA15MFMMGHGPrice Q’mdhcif = BAAFMMGHGPrice Q’mdhc
)

BAARTDGHGCreditAmount
BAARTDGHGCreditAmount Q’mdhcif = BAARTDETSRGHGCreditQuantity Q’mdhcif * BAARTDGHGPrice Q’mdhcif
BAARTDETSRGHGCreditQuantity 
BAARTDETSRGHGCreditQuantity Q’mdhcif  = ((BAARTDETSRTransferFromQuantity Q’mdhcif - BAA5MTotalRTDGHGQuantity Q’mdhcif) - BAARTDETSRTransferToQuantity Q’mdhcif)
Where exist

BAARTDGHGPrice Q’mdhcif
BAARTDETSRTransferFromQuantity 
BAARTDETSRTransferFromQuantity Q’mdhcif = Sum over (r,A,A’,Q,p) (BAAResourceRTDScheduleTransferFromQuantity rQ’AA’Qpmdhcif * (1 - ResourceETSRElectSettlementFlag rmd))
BAARTDETSRTransferToQuantity 
BAARTDETSRTransferToQuantity Q’mdhcif = Sum over (r,A,A’,Q,p) (BAAResourceRTDScheduleTransferToQuantity rQ’AA’Qpmdhcif * (1 - ResourceETSRElectSettlementFlag rmd))
BAA5MTotalRTDGHGQuantity
BAA5MTotalRTDGHGQuantity Q’mdhcif =
sum over (B,r,t,F’S’) BAResourceEIMRTDGHGObligationQuantity BrtQ’F’S’mdhcif
BAAETSRTransferDevCreditAmount 
BAAETSRTransferDevCreditAmount Q’mdhcif = (BAARTDETSRTransferDevQuantity Q’mdhcif * EIMAreaRTDMarginalGHGCreditPrice mdhcif)
EIMAreaRTDMarginalGHGCreditPrice
EIMAreaRTDMarginalGHGCreditPrice mdhcif = Average over (Q’) BAARTDGHGPrice Q’mdhcif
BAARTDETSRTransferDevQuantity 
BAARTDETSRTransferDevQuantity Q’mdhcif = Sum over (r,A,A’,Q,p) ((BAAResourceSettlementIntervalRTDTransferDevFromQuantity rQ’AA’Qpmdhcif - BAAResourceSettlementIntervalRTDTransferDevToQuantity  rQ’AA’Qpmdhcif) * (1 - ResourceETSRElectSettlementFlag rmd))
EIMBAATotalGHGCompensation Q’mdhcif 

EIMBAATotalGHGCompensation Q’mdhcif = 
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 BAResourceEIMGHGPaymentAmount BrtQ’F’S’mdhcif 

Note: This calculation is being performed in the hierarchy of Charge Code 491

Outputs

	Output ID
	Name
	Description

	
	In addition to any outputs listed below, all inputs shall be included as outputs.
	

	1. 
	EIMEntityRealTimeGreenhouseGasOffsetAllocationAmount BQ’mdhcif
	Total Real Time Imbalance Energy Offset Settlement Amount for an EIM Entity Scheduling Coordinator by Balancing Authority Area.

	2. 
	EIMBAATotalGHGOSettlementAmount Q’mdhcif
	Total Real Time Imbalance Energy Offset Amount for EIM Balancing Authority Area.

	3. 
	EIMBAAInitialRealTimeGreenhouseGasOffsetSettlementAmount Q’mdhcif
	Initial Calculation of EIM Balancing Authority Area’s Real Time Imbalance Energy Offset Amount.

	4. 
	EIMBAATotalGHGFinancialValueTransfer Q’mdhcif 
	Balancing Authority Area’s Financial EIM transfer from the fifteen minute and real time market.

	5. 
	EIMBAATotalGHGCompensation Q’mdhcif
	EIM Balancing Authority Area Greenhouse Gas Compensation.

	6. 
	BAAFMMGHGCreditAmount Q’mdhcif
	Balancing Authority Area FMM Greenhouse Gas Credit Amount ($)

	7. 
	BAAFMMETSRGHGCreditQuantity Q’mdhcif
	Balancing Authority Area FMM Greenhouse Gas Credit Quantity (MWh)

	8. 
	BAA5MTotalFMMGHGQuantity Q’mdhcif
	Balancing Authority Area Total FMM Greenhouse Gas Obligation Quantity (MWh)

	9. 
	BAA15MFMMGHGPrice Q’mdhcif
	Balancing Authority Area FMM Marginal Greenhouse Gas Price

	10. 
	BAARTDGHGCreditAmount Q’mdhcif
	Balancing Authority Area RTD Greenhouse Gas Credit Amount ($)

	11. 
	BAARTDETSRGHGCreditQuantity Q’mdhcif
	Balancing Authority Area RTD Greenhouse Gas Credit Quantity (MWh)

	12. 
	BAARTDETSRTransferFromQuantity Q’mdhcif
	Balancing Authority Area RTD ETSR Transfer From Quantity

	13. 
	BAARTDETSRTransferToQuantity Q’mdhcif
	Balancing Authority Area RTD ETSR Transfer To Quantity

	14. 
	BAA5MTotalRTDGHGQuantity Q’mdhcif
	Balancing Authority Area Total FMM Greenhouse Gas Obligation Quantity (MWh)

	15. 
	BAAETSRTransferDevCreditAmount Q’mdhcif
	Balancing Authority Area ETSR Transfer Deviation Credit Amount

	16. 
	BAARTDETSRTransferDevQuantity Q’mdhcif
	Balancing Authority Area ETSR Transfer Deviation Credit Quantity

	17. 
	EIMAreaRTDMarginalGHGCreditPrice mdhcif
	EIM Area RTD Marginal GHG Credit Price


4. Charge Code Effective Dates

	Charge Code/

Pre-calc Name
	Document Version
	Effective Start Date
	Effective End Date
	Version Update Type

	CC 495 – Real Time Greenhouse Gas Offset
	5.0
	5/1/26
	 Open
	Initial Version
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