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The purpose of this document is to capture the requirements and design specification for a Charge Code in one document.
[bookmark: _Toc372642272][bookmark: _Toc222379875]Introduction

[bookmark: _Toc372642273][bookmark: _Toc222379876]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 Settlement consists of following:
· GHG - Greenhouse Gas Emission Cost Revenue (CC 491)

[bookmark: _Toc372642274][bookmark: _Toc222379877]Description
The calculation of Real-Time GHG Offset includes the settlement of Greenhouse Gas Compensation.
To the extent that the sum of the Real Time GHG Offset Amounts 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 Metered Demand of a GHG Regulation Area.
[bookmark: _Toc71713291][bookmark: _Toc72834803][bookmark: _Toc72908700]
[bookmark: _Toc372642275][bookmark: _Toc222379878]Charge Code Requirements
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	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 five-minute Real-Time Marginal GHG Cost Offset amount will equal the product of FMM IIE, RTD IIE, UIE and UFE within a GHG Regulation Area, including Schedules for Virtual Awards; GHG attributions associated with the GHG Regulation Area and the applicable Marginal GHG Cost.

	3.0
	The allocation of the Real-Time GHG Offset shall be to the GHG Regulation Area’s metered demand.

	4.0
	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.



[bookmark: _Toc372642279][bookmark: _Toc222379880]Predecessor Charge Codes

	Charge Code/ Pre-calc Name

	CC 491 – Greenhouse Gas Emission Cost Revenue

	CC 6013 Convergence Bidding DA Energy Congestion and Loss Settlement

	CC 64740 Real Time Unaccounted for EIM Energy Settlement

	CC 6474 Real Time Unaccounted for Energy Settlement

	Real Time Energy Quantity PC

	Real Time Price PC

	CC 8315 Day Ahead Green House Gas Offset



[bookmark: _Toc372642280][bookmark: _Toc222379881]Successor Charge Codes

	Charge Code/ Pre-calc Name

	None



[bookmark: _Toc124836036][bookmark: _Toc126036280][bookmark: _Toc129684788][bookmark: _Toc132176865][bookmark: _Toc132425581][bookmark: _Toc132686173][bookmark: _Toc124829536][bookmark: _Toc124829613][bookmark: _Toc372642281][bookmark: _Toc222379882]Inputs – External Systems
[bookmark: _Ref118516076][bookmark: _Toc118518302]
	Row #
	Variable Name
	Description

	1. 
	FMMMarginalGHGPrc BrtQ’G’’mdhc
FMMGHGAreaPrc G’’mdhc

	The GHG component of GHG Regulation Areas (+). Real Time Pre-Dispatch

	2. 
	RTDMarginalGHGPrc BrtQ’G’’mdhcif
	The GHG component of GHG Regulation Areas (+). Real Time Dispatch

	3. 
	RTDGHGAreaPrc G’’mdhcif
	The GHG component of GHG Regulation Areas The GHG price of GHG Regulation Area (+). Real Time Dispatch.

	4. 
	FMMIntervalNodalGHGPrc AA’QpG’’mdhc
	FMM Nodal GHG price in GHG Regulation Areas (+)

	5. 
	RTDIntervalNodalGHGPrc AA’QpG’’mdhcif 
	RTD Nodal GHG price in GHG Regulation Areas (+)

	6. 
	BARTBAAGHGRegAreaFlag BrQ’uAA’QpG’’md
	Flag that identifies relationship between BAA and GHG Regulation Area in Real Time.

	7. 
	BAAEIMEntityUFEElectSettlementFlag uQ’md
	Flag (1/0) that indicates whether the specified EIM entity has elected to settle Unaccounted for Energy (UFE) or not. The flag value defaults to be 1, indicating that the EIM entity settles UFE. If the flag value is set to zero, it indicates that the EIM entity has elected not to settle UFE. (Note: do not suppress zero.)

	8. 
	BAResEntityDispatchIntervalMeteredQuantity BrtuT’I’Q’M’AA’m’F’R’pPW’QS’d’Nz’VvHn’L’mdhcif

	Metered quantity (in MWh) of generator, load, pump, pump storage, limited energy storage, and net measure demand resources reporting Settlement Quality Metered Data to the CAISO.

	9. 
	MSSNetGHGFlg M’G’’
	Flag which indicates an MSS Subgroup located within a GHG Region

	10. 
	HourlyRTMLAPMCGPrc AA’G’’mdh
	Hourly Real Time Market LAP Marginal Green House Gas (MCG) for Apnode A.

	11. 
	PTB5mGHGOffsetAdjustmentAmount BQ’Jmdhcif
	PTB Charge Adjustment for this charge code.



[bookmark: _Toc124326015][bookmark: _Toc372642282][bookmark: _Toc222379883]Inputs - Predecessor Charge Codes or Pre-calculations

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

	1. 
	DAMVirtualAwardGHGAreaQuantity G’’mdhBAHourlyDAVirtualAwardNodalQuantity BQ’AA’QpQ’’ay’mdh
	6013 8315 Convergence Bidding DA Energy Congestion and Loss SettlementDay Ahead Green House Gas Offset

	2. 
	EIMBAASettlementIntervalUFEQuantity uQ’mdhcifEIMBAASettlementIntervalLAPUFEQuantity uQ’AA’mdhcif
	64740 Real Time Unaccounted for EIM Energy Settlement

	3. 
	UDCSettlementIntervalUFEQuantity uQ’M’mdhcif
	6474 Real Time Unaccounted for Energy Settlement

	4. 
	SettlementIntervalRealTimeUIE BrtuT’I’Q’M’F’S’mdhcif
	Real Time Energy Quantity PC

	5. 
	SettlementIntervalTotalIIEPart1 BrtuT’I’Q’M’F’S’mdhcif
	Real Time Energy Quantity PC

	6. 
	SettlementIntervalTotalFMMPart1Qty BrtuT’I’Q’M’F’S’mdhcif
	Real Time Energy Quantity PC

	7. 
	BAA5mLAPMeteredDemandQuantity uQ’AA’mdhcif
	MSS Netting PC

	8. 
	BAResourceEIMGHGPaymentAmount BrtQ’F’S’G’’mdhcif
	491 Green House Gas Emission Cost Revenue

	9. 
	NodalTotalLAPLoadUIEQuantity AA’mdhcif
	Real Time Energy Quantity PC

	10. 
	NodalTotalFMMIIEQuantity AA’Qpmdhcif
	Real Time Energy Quantity PC

	11. 
	NodalTotalRTDIIEQuantity AA’Qpmdhcif
	Real Time Energy Quantity PC

	12. 
	NodalTotalUIEQuantity AA’Qpmdhcif
	Real Time Energy Quantity PC

	13. 
	NodalTotalFMMNETMSSIIEQuantity M’mdhcif
	Real Time Energy Quantity PC

	14. 
	NodalTotalRTDNETMSSIIEQuantity M’mdhcif
	Real Time Energy Quantity PC

	15. 
	HourlyUFEUDCMCG uG’’mdh
	Real Time Price PC

	16. 
	BAResSettlementIntervalMeteredCAISODemandQuantity BrtuT’I’Q’M’AA’R’pPW’Qd’Nz’VvHn’L’mdhcif
	MSS Netting PC

	17. 
	BASettlementIntervalResEIMEntityMeterLoadQuantity BrtuT’I’Q’M’AA’F’R’pPW’QS’d’Nz’VvHn’L’mdhcif
	MSS Netting PC



[bookmark: _Toc372642283][bookmark: _Toc222379884]CAISO Formula
[bookmark: _Toc124326017][bookmark: _Toc132686180][bookmark: _Toc118518305]RealTimeGreenhouseGasOffsetAllocationAmount BQ’G’’mdhcif 
RealTimeGreenhouseGasOffsetAllocationAmount BQ’G’’mdhcif =
(-1) * BABAAGHGAreaLoadRatio BQ’G’’mdhcif BARealTimeMeteredDemandRatio BQ’G’’mdhcif * RealTimeGHGOffsetAmount G’’mdhcif

BARealTimeMeteredDemandRatio BQ’G’’mdhcif = RTBAAGHGRegAreaMeteredDemandQuantity BQ’G’’mdhcif / RTGHGRegAreaMeteredDemandQuantity G’’mdhcif
RTGHGRegAreaMeteredDemandQuantity G’’mdhcif =Sum (B,Q’) RTBAAGHGRegAreaMeteredDemandQuantity BQ’G’’mdhcif
RTBAAGHGRegAreaMeteredDemandQuantity BQ’G’’mdhcif = Sum (r,u,A,A’,Q,p) Intduplicate(BARTBAAGHGRegAreaFlag BrQ’uAA’QpG’’md)* ResEntityDispatchLoadRatio rQ’AA’Qpmdhcif * BAA5mLAPMeteredDemandQuantity uQ’AA’mdhcif
RealTimeGHGOffsetAmount G’’mdhcif
RealTimeGHGOffsetAmount G’’mdhcif = 
FMMGHGRegAreaAmount G’’mdhcif + 
RTDGHGRegAreaAmount G’’mdhcif + 
TotalLoadUIEGHGRegAreaAmount G’’mdhcif UIEGHGRegAreaAmount G’’mdhcif + 
UFEGHGRegAreaAmount G’’mdhcif + 
DARTMVirtualAwardGHGRegAreaAmount G’’mdhcif + 
RTMGHGRegAreaAmount G’’mdhcif

FMMGHGRegRegAreaAmount G’’mdhcif
FMMGHGRegAreaAmount G’’mdhcif = FMMGHGNetNodalAmount G’’mdhcif  + FMMGHGNetMSSAmount G’’mdhcif
  Sum (B,r,t,u,T’,I’,Q’,M’,F’,S’)
SettlementIntervalTotalFMMPart1Qty BrtuT’I’Q’M’F’S’mdhcif * FMMMarginalGHGPrc BrtQ’G’’mdhc

RTDGHGRegAreaAmount G’’mdhcif
RTDGHGRegAreaAmount G’’mdhcif = RTDGHGNetNodalAmount G’’mdhcif + RTDGHGNetMSSAmount G’’mdhcif  Sum (B,r,t,u,T’,I’,Q’,M’,F’,S’)

SettlementIntervalTotalIIEPart1 BrtuT’I’Q’M’F’S’mdhcif * RTDMarginalGHGPrc BrtQ’G’’mdhcif

UIEGHGRegAreaAmount G’’mdhcif
UIEGHGRegAreaAmount G’’mdhcif = Sum(B,r,t,Q’)
RealTimeGenUIEGHGRegAreaAmount BrtQ’G’’mdhcif + RealTimeLoadUIEGHGRegAreaAmount BrtQ’G’’mdhcif

RealTimeGenUIEGHGRegAreaAmount BrtQ’G’’mdhcif = RTDMarginalGHGPrc BrtQ’G’’mdhcif  * RealTimeGenUIEGHGRegAreaQuantity BrtQ’mdhcif
RealTimeGenUIEGHGRegAreaQuantity BrtQ’mdhcif = Sum(u,T’,I’,M’,F’,S’) SettlementIntervalRealTimeUIE BrtuT’I’Q’M’F’S’mdhcif
Where t in GEN
FMMGHGNetNodalAmount G’’mdhcif  =
Sum (A,A’,Q,p) (-1)*NodalTotalFMMIIEQuantity AA’Qpmdhcif * INTDUPLICATE(FMMIntervalNodalGHGPrc AA’QpG’’mdhc)

FMMGHGNetMSSAmount G’’mdhcif  = Sum over (M’)
(-1)*
NodalTotalFMMNETMSSIIEQuantity M’mdhcif * INTDUPLICATE(FMMGHGAreaPrc G’’mdhc)
	Where MSSNETGHGFlg M’G’’ = 1

RTDGHGNetNodalAmount G’’mdhcif = 
Sum (A,A’,Q,p) (-1)*(NodalTotalRTDIIEQuantity AA’Qpmdhcif + NodalTotalUIEQuantity AA’Qpmdhcif) * RTDIntervalNodalGHGPrc AA’QpG’’mdhcif

RTDGHGNetMSSAmount G’’mdhcif  = Sum over (M’)
(-1)* (NodalTotalRTDNETMSSIIEQuantity M’mdhcif + NodalNETMSSUIEQuantity M’mdhcif) * RTDGHGAreaPrc G’’mdhcif 
	Where MSSNETGHGFlg M’G’’ = 1

TotalLoadUIEGHGRegAreaAmount G’’mdhcif
RealTimeTotalLAPLoadUIEGHGRegAreaAmount BrtQ’G’’mdhcif = Sum (A,A’) (-1)* RTDMarginalHourlyLAPGHGAreaPrc AA’BrtQ’G’’mdhcif * NodalTotalLAPLoadUIEQuantity AA’mdhcif * RealTimeLoadUIEGHGRegAreaQuantity BrtQ’mdhcif

RealTimeLoadUIEGHGRegAreaQuantity BrtQ’mdhcif = Sum(u,T’,I’,M’,F’,S’) SettlementIntervalRealTimeUIE BrtuT’I’Q’M’F’S’mdhcif
Where t in LOAD
UFEGHGRegAreaAmount G’’mdhcif
UFEGHGRegAreaAmount G’’mdhcif = Sum (u) (EIMBAAUDCUFEQuantity umdhcif + CISOBAAUDCUFEQuantity umdhcif) * HourlyUFEUDCMCG uG’’mdhSum (Q’) UFEEDAMGHGRegAreaAmount Q’G’’mdhcif + UFEBAAGHGRegAreaAmount Q’G’’mdhcif 

EIMBAAUDCUFEQuantity umdhcif = sum over (Q’)
BAAEIMEntityUFEElectSettlementFlag uQ’md * EIMBAASettlementIntervalUFEQuantity uQ’mdhcif
UFEEDAMGHGRegAreaAmount Q’G’’mdhcif 
 UFEEDAMGHGRegAreaAmount Q’G’’mdhcif = Sum(B,r,u,A,A’,Q,p) BAAEIMEntityUFEElectSettlementFlag uQ’md* Intduplicate(BARTBAAGHGRegAreaFlag BrQ’uAA’QpG’’md)* ResEntityDispatchRatio rQ’AA’Qpmdhcif*EIMBAASettlementIntervalLAPUFEQuantity uQ’AA’mdhcif * RTDGHGAreaPrc G’’mdhcif
	Where Q’ <> CISO

CISOBAAUDCUFEQuantity umdhcif = sum over (Q’, M’)
UDCSettlementIntervalUFEQuantity uQ’M’mdhcif 
UFEBAAGHGRegAreaAmount Q’G’’mdhcif 
 UFEBAAGHGRegAreaAmount Q’G’’mdhcif =Sum(B,r,u,A,A’,Q,p,M’) Intduplicate(BARTBAAGHGRegAreaFlag BrQ’uAA’QpG’’md)* ResEntityDispatchRatio rQ’AA’Qpmdhcif *UDCSettlementIntervalUFEQuantity uQ’M’mdhcif * RTDGHGAreaPrc G’’mdhcif
	Where Q’ = CISO
DAVirtualAwardGHGRegAreaAmount RTMVirtualAwardGHGRegAreaAmount G’’mdhcif
RTMDAVirtualAwardGHGRegAreaAmount G’’mdhcif = Sum(B,r,t,Q’,u,A,A’,Q,p,a,y’)
BAHourly DAMVirtualAwardGHGAreaQuantityDAVirtualAwardNodalQuantity BQ’AA’QpG’’ay’mdh * FMMGHGAreaPrc G’’mdhc
 Intduplicate(BARTBAAGHGRegAreaFlag BrQ’uAA’QpG’’md)* FMMMarginalGHGPrc BrtQ’G’’mdhc 
RTMGHGRegAreaAmount G’’mdhcif = Sum (B,r,t,Q’,F’,S’) BAResourceEIMGHGPaymentAmount BrtQ’F’S’G’’mdhcif

ResEntityDispatchLoadRatio BABAAGHGAreaLoadRatio BQ’G’’rQ’AA’Qpmdhcif = Sum(t,u,M’) BABAAGHGAreaLoadQuantity BQ’G’’mdhcif ResEntityDispatchIntervalMeteredQuantity rtuQ’M’AA’Qpmdhcif / TotalGHGAreaLoadQuantity G’’mdhcif ResEntityMeteredNodalDispatch tuQ’AA’m’Qpmdhcif
Where t = LOAD
ResEntityDispatchRatio rQ’AA’Qpmdhcif = Sum(t,u,M’) ResEntityDispatchIntervalMeteredQuantity rtuQ’M’AA’Qpmdhcif / ResEntityMeteredNodalDispatch tuQ’AA’Qpmdhcif
TotalGHGAreaLoadQuantity G’’mdhcif = Sum (B,Q’) RealTimeBABAAGHGAreaLoadQuantity BQ’G’’mdhcif
[bookmark: _Hlk221731191]RealTimeBAResBAAGHGAreaLoadQuantityEntityMeteredNodalDispatch tBuQ’G’’AA’Qpmdhcif = RealTimeBABAALoadQuantity BQ’G’’mdhcif 
Sum (r) ResEntityDispatchIntervalMeteredQuantity rtuQ’M’AA’QpmdhcifWhere G’’ = ‘CA’

RealTimeBABAALoadQuantity BQ’G’’mdhcif = Sum (r,u,A,A’,Q,p) INTDUPLICATE(BARTBAAGHGRegAreaFlag BrQ’uAA’QpG’’md)* ResEntityDispatchIntervalMeteredQuantity BrQ’uAA’Qpmdhcif

ResEntityDispatchIntervalMeteredQuantity BrtuQ’uM’AA’Qpmdhcif = Sum(t, B,T’,I’, m’, F’,R’,P,W’,S’,d’,N,z’,V,v,H,n’,L’) 
(BAResEntitySettlementIntervalMeteredCAISODemandQuantity BrtuT’I’Q’M’AA’F’R’pPW’QS’d’Nz’VvHn’L’mdhcif + BASettlementIntervalResEIMEntityMeterLoadQuantity BrtuT’I’Q’M’AA’F’R’pPW’QS’d’Nz’VvHn’L’mdhcif)
Where APN_TYPE (A’) = ‘DEFAULT’, ‘CUSTOM’
BAResEntityDispatchIntervalMeteredQuantity BrtuT’I’Q’M’AAm’F’R’pPW’QS’d’Nz’VvHn’L’mdhcif

[bookmark: _Toc118518308][bookmark: _Toc372642285][bookmark: _Toc222379885]Outputs

	Output ID
	Name
	Description

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

	1. 
	ResEntityDispatchIntervalMeteredQuantity rtuQ’M’AA’Qpmdhcif
	Metered quantity (in MWh) of generator, load, pump, pump storage, limited energy storage, and net measure demand resources reporting Settlement Quality Metered Data to the CAISO by resource (r), BAA (Q’)

	2. 
	ResEntityMeteredNodalDispatch tuQ’AA’Qpmdhcif
	Nodal Metered quantity (in MWh)

	3. 
	ResEntityDispatchRatio rQ’AA’Qpmdhcif
	Ratio that indicates resource share of nodal quantity.

	4. 
	ResEntityDispatchLoadRatio rQ’AA’Qpmdhcif
	Ratio that indicates demand share of nodal quantity.

	5. 
	RealTimeGreenhouseGasOffsetAllocationAmount BQ’G’’mdhcif
	Total Real Time GHG Offset Allocation Amount for a Scheduling Coordinator by Balancing Authority Area and GHG Regulation Area.

	6. 
	BARealTimeMeteredDemandRatio BQ’G’’mdhcif
	Metered Demand Ratio for GHG Attribution for a Scheduling Coordinator by Balancing Authority Area and GHG Regulation Area.

	7. 
	RTGHGRegAreaMeteredDemandQuantity G’’mdhcif
	Metered Demand associated with a GHG Regulation Area.

	8. 
	RTBAAGHGRegAreaMeteredDemandQuantity BQ’G’’mdhcif
	Metered Demand of Scheduling Coordinator by Balancing Authority Area and GHG Regulation Area.

	9. 
	RealTimeGHGOffsetAmount G’’mdhcif
	Total Real Time GHG Regulation Area Offset Amount

	10. 
	FMMGHGRegAreaAmount G’’mdhcif
	Real Time Market GHG Regulation Area Amount due to Fifteen Minute Imbalance Energy Quantity 

	11. 
	RTDGHGRegAreaAmount G’’mdhcif
	Real Time Market GHG Regulation Area Amount due to Five Minute Imbalance Energy Quantity

	12. 
	UIEGHGRegAreaAmount G’’mdhcif
	Real Time UIE by GHG Regulation Area

	13. 
	FMMGHGNetNodalAmount G’’mdhcif  
	Real Time FMM Nodal GHG by GHG Regulation Area

	14. 
	FMMGHGNetMSSAmount G’’mdhcif  RealTimeGenUIEGHGRegAreaAmount BrtQ’G’’mdhcif
	Real Time FMM MSS Net GHG by GHG Regulation AreaReal Time UIE from generation by Scheduling Coordinator, Resource, Resource Type, and Balancing Authority Area

	15. 
	RTDGHGNetNodalAmount G’’mdhcif
	Real Time RTD Nodal GHG by GHG Regulation Area

	16. 
	RTDGHGNetMSSAmount G’’mdhcif  RealTimeGenUIEGHGRegAreaQuantity BrtQ’mdhcif
	Real Time RTD UIE from generation by Scheduling Coordinator, Resource, Resource Type, and Balancing Authority AreaMSS Net GHG by GHG Regulation Area

	17. 
	RealTimeLoadUIEGHGRegAreaAmount TotalLoadUIEGHGRegAreaAmount BrtQ’G’’mdhcif
	Real Time UIE from load by Scheduling Coordinator, Resource, Resource Type, and Balancing Authority Areaby GHG Regulation Area

	18. 
	RealTimeLoadUIEGHGRegAreaQuantity BrtQ’mdhcif
	Real Time UIE from load by Scheduling Coordinator, Resource, Resource Type, and Balancing Authority Area

	19. 
	UFEGHGRegAreaAmount G’’mdhcif
	Real Time UFE by GHG Regulation Area

	20. 
	EIMBAAUDCUFEQuantity umdhcifUFEEDAMGHGRegAreaAmount Q’G’’mdhcif
	Real Time UFE by Balancing Authority Area and GHG Regulation AreaUDC for EDAM and WEIM Balancing Authority Areas

	21. 
	CISOBAAUDCUFEQuantity umdhcifUFEBAAGHGRegAreaAmount Q’G’’mdhcif
	Real Time UFE by Balancing Authority Area and GHG Regulation AreaUDC for CAISO Balancing Authority Area

	22. 
	DAVirtualAwardGHGRegAreaAmount RTMVirtualAwardGHGRegAreaAmount G’’mdhcif
	GHG Regulation Area Amount attributable to Day Ahead Virtual Awards by GHG Regulation Area

	23. 
	RTMGHGRegAreaAmount G’’mdhcif
	Real Time Market GHG Regulation Area attribution Amount

	24. 
	ResEntityDispatchIntervalMeteredQuantity BrQ’uAA’Qpmdhcif
	Metered quantity (in MWh) of generator, load, pump, pump storage, limited energy storage, and net measure demand resources reporting Settlement Quality Metered Data to the CAISO by resource (r), BAA (Q’)

	25. 
	RealTimeBABAAGHGAreaLoadQuantity BQ’G’’mdhcif
	Real Time Load in GHG Regulation Area by BA, BAA and GHG Area

	26. 
	TotalGHGAreaLoadQuantity G’’mdhcif
	Total Real Time Load by GHG Regulation Area

	27. 
	RealTimeBABAALoadQuantity BQ’G’’mdhcif
	Real Time Load Quantity by BA and BAA including GHG and Non-GHG Area Load

	28. 
	BABAAGHGAreaLoadRatio BQ’G’’mdhcif
	Ratio that indicates demand share of GHG Regulation Area
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