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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

2.1 Background

The Flexible Ramping product (FRP) is designed to ensure that there is sufficient ramping capability available in the financially binding five-minute interval to meet the forecasted net load for interval t+5 and cover upwards and downwards forecast error uncertainty.

FRP will help the system to maintain and use dispatchable capacity, as well as provide the market more transparent and less volatile price signals when undergoing forecasted ramp-constrained conditions.  It will be procured and dispatched to meet five minute to five minute net forecast (load forecast minus VER forecast) changes plus uncertainty and will be modeled as a ramping capability constraint.

The ISO will financially settle FRP in the fifteen-minute market and the five-minute market, with rescission of payments applied to resources with UIE (uninstructed imbalance energy) or OA (operational adjustment) amounts, positive or negative, which are imposed on reserved FRP capacity awards. Settlement and allocation of FRP costs will happen on a daily basis for forecasted movement portion and uncertainty award portion.  At the end of the month, the uncertainty award allocation will be reversed and will be re-allocated based on the month’s net UIE or OA values.

As no economic bids are applied to FRP, FRU/FRD awards will be exempt from grid management charges (GMC).  Additionally, dispatchable resources will have their FRP awards and forecasted movement assessments - ignoring rescission settlement - included as part of daily RTM bid cost recovery calculations.

2.2 Description

The Flexible Ramp Product Pre-Calculation determines common bill determinants used for the rest of the Flex Ramp Settlement Charge Codes.
3. Charge Code Requirements

3.1 Business Rules

	Bus Req ID
	Business Rule


3.2 Predecessor Charge Codes

	Charge Code/ Pre-calc Name

	PC – MSS Netting

	Pre-calculation Real Time Energy Quantity


3.3 Successor Charge Codes
	Charge Code/ Pre-calc Name

	CC 7070 – Flexible Ramp Forecasted Movement Settlement

	CC 7076 – Flexible Ramp Forecasted Movement Allocation

	CC 7071 – Flexible Ramp Up Uncertainty Capacity Settlement

	CC 7077 – Daily Flexible Ramp Up Uncertainty Award Allocation

	CC 7078 – Monthly Flexible Ramp Up Uncertainty Award Allocation

	CC 7081 – Flexible Ramp Down Uncertainty Capacity Settlement

	CC 7087 – Daily Flexible Ramp Down Uncertainty Award Allocation

	CC 7088 – Monthly Flexible Ramp Down Uncertainty Award Allocation


3.4 Inputs – External Systems
	Row #
	Variable Name
	Description

	1 
	BAA5mFRUPassGroupFlag Q’Q’’mdhcif
	A Flag with a value of 1 with attribute Q’’ (Constraint_ID) that will determine if a Q’ (BAA) belongs to EIM Area Pass Group or BAA Specific Pass Group.

	2 
	BAA5mFRDPassGroupFlag Q’Q’’mdhcif
	A Flag with a value of 1 with attribute Q’’ (Constraint_ID) that will determine if a Q’ (BAA) belongs to EIM Area Pass Group or BAA Specific Pass Group.

	3 
	BA5mResourceRTDFlexRampUncertaintyMovementQty BrtQ’uT’I’M’L’F’S’mdhcif
	The RTD-specific Flexible Ramping Uncertainty movement (in MW) that is identified for a specified supply or intertie resource.

	4 
	MSSResourceInfo BrtuT'I'M'AA'VpL'md
	A flag (0/1), that, when = 1, indicates that the identified MSS resource is load-following.

	5 
	BA5mResourceRTDFlexRampForecastedMovementMWQty BrtQ’uT’I’M’AA’pQL’F’S’mdhcif

	RTD flex ramp forecasted movement quantity (in MW)


3.5 Inputs - Predecessor Charge Codes or Pre-calculations
	Row #
	Variable Name
	Predecessor Charge Code/ Pre-calc Configuration / Description

	1
	BASettlementIntervalMeteredDemandQuantity BuT’I’Q’M’AA’W’VL’mdhcif

	PC – MSS Netting

	2
	SettlementIntervalRealTimeUIE BrtuT’I’Q’M’F’S’mdhcif
	Pre-calculation Real Time Energy Quantity

	3
	SettlementIntervalMSSIIE BrtuT’I’Q’M’F’S’mdhcif
	Pre-calculation Real Time Energy Quantity

	4
	SettlementIntervalMSSLFOAEnergy BrtuT’I’M’F’S’mdhcif
	Pre-calculation Real Time Energy Quantity

	5
	SettlementIntervalMSSLFMeteredEnergyDifference BrtuT’I’Q’M’F’S’mdhcif
	Pre-calculation Real Time Energy Quantity


3.6 CAISO Charge Code Formula

Common Quantities
7077 and 7087
3.6.1 BA5mBAAMSSLoadFollowingFRUncertaintyAllocationQuantity BQ’mdhcif = 
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( BA5mRSRCBAAMSSLoadFollowingFRUncertaintyAllocationQuantity BrtF’S’Q’mdhcif )

3.6.2 BA5mRSRCBAAMSSLoadFollowingFRUncertaintyAllocationQuantity BrtF’S’Q’mdhcif = 
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(MSSLoadFollowingResourceFlag BrtuT'I'M'md * (SettlementIntervalRealTimeUIE BrtuT’I’Q’M’F’S’mdhcif + SettlementIntervalMSSIIE BrtuT’I’Q’M’F’S’mdhcif ) +BA5mResourceRTDFlexRampLFActualUncertaintyMovementQuantity BrtuT’I’Q’M’F’S’mdhcif + SettlementIntervalMSSLFOAEnergy BrtuT’I’M’F’S’mdhcif)

Where Exists

SettlementIntervalRealTimeUIE BrtuT’I’Q’M’F’S’mdhcif, SettlementIntervalMSSIIE BrtuT’I’Q’M’F’S’mdhcif, SettlementIntervalMSSLFMeteredEnergyDifference BrtuT’I’Q’M’F’S’mdhcif  

3.6.3 BA5mResourceRTDFlexRampActualUncertaintyMovementQuantity BrtuT’I’Q’M’F’S’mdhcif = 
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(BA5mResourceRTDFlexRampUncertaintyMovementQty BrtQ’uT’I’M’L’F’S’mdhcif / 12)

3.6.4 BA5mResourceRTDFlexRampLFActualUncertaintyMovementQuantity BrtuT’I’Q’M’F’S’mdhcif = 
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(BA5mResourceRTDFlexRampUncertaintyMovementQty BrtQ’uT’I’M’L’F’S’mdhcif / 12)

Where 

Load Following Resource (L’) = YES

3.6.5 MSSLoadFollowingResourceFlag BrtuT'I'M'md = 
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 MSSResourceInfo BrtuT'I'M'AA'VpL'md
Where 

Load Following Resource (L’) = YES
7071 and 7081
3.6.6 BA5mResourceRTDFlexRampForecastedMovementMWFilteredQuantity BrtQ’uT’I’M’L’F’S’mdhcif 
Sum (AA’pQ) 

BA5mResourceRTDFlexRampForecastedMovementMWQty BrtQ’uT’I’M’AA’pQL’F’S’mdhcif
Metered Demand Allocation Calculations

7076, 7077, 7078, 7087, 7088
3.6.7 EIMAreaMonthPeakFRUPassGroupMeteredDemandAllocationQuantity m = 

Sum (d,h,c,i,f) (PeakHourFlag mdh) * EIMArea5mFRUPassGroupMeteredDemandAllocationQuantity mdhcif
3.6.8 EIMAreaMonthOffPeakFRUPassGroupMeteredDemandAllocationQuantity m = 

Sum (d,h,c,i,f) (1 - PeakHourFlag mdh) * EIMArea5mFRUPassGroupMeteredDemandAllocationQuantity mdhcif
3.6.9 EIMAreaMonthPeakFRDPassGroupMeteredDemandAllocationQuantity m = 

Sum (d,h,c,i,f) (PeakHourFlag mdh) * EIMArea5mFRDPassGroupMeteredDemandAllocationQuantity mdhcif
3.6.10 EIMAreaMonthOffPeakFRDPassGroupMeteredDemandAllocationQuantity m = 

Sum (d,h,c,i,f) (1 - PeakHourFlag mdh) * EIMArea5mFRDPassGroupMeteredDemandAllocationQuantity mdhcif
3.6.11 BAAMonthPeakBAASpecificFRUMeteredDemandAllocationQuantity Q’m = 

Sum (d,h,c,i,f) (PeakHourFlag mdh) * BAA5mBAASpecificFRUMeteredDemandAllocationQuantity Q’mdhcif 
3.6.12 BAAMonthOffPeakBAASpecificFRUMeteredDemandAllocationQuantity Q’m = 

Sum (d,h,c,i,f) (1 – PeakHourFlag mdh) * BAA5mBAASpecificFRUMeteredDemandAllocationQuantity Q’mdhcif 
3.6.13 BAAMonthPeakBAASpecificFRDMeteredDemandAllocationQuantity Q’m = 

Sum (d,h,c,i,f) (PeakHourFlag mdh) * BAA5mBAASpecificFRDMeteredDemandAllocationQuantity Q’mdhcif 
3.6.14 BAAMonthOffPeakBAASpecificFRDMeteredDemandAllocationQuantity Q’m = 

Sum (d,h,c,i,f) (1 – PeakHourFlag mdh) * BAA5mBAASpecificFRDMeteredDemandAllocationQuantity Q’mdhcif 
3.6.15 BAAMonthPeakBAPassGroupFRUMeteredDemandAllocationQuantity BQ’m = 

Sum (d,h,c,i,f) ( PeakHourFlag mdh) * BAA5mBAPassGroupFRUMeteredDemandAllocationQuantity BQ’mdhcif
3.6.16 BAAMonthOffPeakBAPassGroupFRUMeteredDemandAllocationQuantity BQ’m = 

Sum (d,h,c,i,f) (1 – PeakHourFlag mdh) * BAA5mBAPassGroupFRUMeteredDemandAllocationQuantity BQ’mdhcif
3.6.17 BAAMonthPeakBAPassGroupFRDMeteredDemandAllocationQuantity BQ’m= 

Sum (d,h,c,i,f) ( PeakHourFlag mdh) * BAA5mBAPassGroupFRDMeteredDemandAllocationQuantity BQ’mdhcif
3.6.18 BAAMonthOffPeakBAPassGroupFRDMeteredDemandAllocationQuantity BQ’m = 

Sum (d,h,c,i,f) (1 – PeakHourFlag mdh) * BAA5mBAPassGroupFRDMeteredDemandAllocationQuantity BQ’mdhcif
3.6.19 BAAMonthPeakBABAASpecificFRUMeteredDemandAllocationQuantity BQ’m = 

Sum (d,h,c,i,f) ( PeakHourFlag mdh) * BAA5mBABAASpecificFRUMeteredDemandAllocationQuantity BQ’mdhcif
3.6.20 BAAMonthOffPeakBABAASpecificFRUMeteredDemandAllocationQuantity BQ’m= 

Sum (d,h,c,i,f) (1 – PeakHourFlag mdh) * BAA5mBABAASpecificFRUMeteredDemandAllocationQuantity BQ’mdhcif
3.6.21 BAAMonthPeakBABAASpecificFRDMeteredDemandAllocationQuantity BQ’m = 

Sum (d,h,c,i,f) ( PeakHourFlag mdh) * BAA5mBABAASpecificFRDMeteredDemandAllocationQuantity BQ’mdhcif
3.6.22 BAAMonthOffPeakBABAASpecificFRDMeteredDemandAllocationQuantity BQ’m = 

Sum (d,h,c,i,f) (1 – PeakHourFlag mdh) * BAA5mBABAASpecificFRDMeteredDemandAllocationQuantity BQ’mdhcif
3.6.23 EIMArea5mFRUPassGroupMeteredDemandAllocationQuantity mdhcif = 

Sum (B,Q’)

BAA5mBAPassGroupFRUMeteredDemandAllocationQuantity BQ’mdhcif 
3.6.24 EIMArea5mFRDPassGroupMeteredDemandAllocationQuantity mdhcif = 

Sum (B,Q’)

BAA5mBAPassGroupFRDMeteredDemandAllocationQuantity BQ’mdhcif 
3.6.25 BAA5mBAASpecificFRUMeteredDemandAllocationQuantity Q’mdhcif = 

Sum (B)
BAA5mBABAASpecificFRUMeteredDemandAllocationQuantity BQ’mdhcif
3.6.26 BAA5mBAASpecificFRDMeteredDemandAllocationQuantity Q’mdhcif = 

Sum (B)
BAA5mBABAASpecificFRDMeteredDemandAllocationQuantity BQ’mdhcif
3.6.27 BAA5mBAPassGroupFRUMeteredDemandAllocationQuantity BQ’mdhcif =

Sum (uT’I’ M’AA’W’VL’)

BASettlementIntervalMeteredDemandQuantity BuT’I’Q’M’AA’W’VL’mdhcif *

BAA5mFRUPassGroupFilteredFlag Q’mdhcif
3.6.28 BAA5mBABAASpecificFRUMeteredDemandAllocationQuantity BQ’mdhcif =

Sum (uT’I’ M’AA’W’VL’)

BASettlementIntervalMeteredDemandQuantity BuT’I’Q’M’AA’W’VL’mdhcif *

BAA5mFRUBAASpecificFilteredFlag Q’mdhcif
3.6.29 BAA5mBAPassGroupFRDMeteredDemandAllocationQuantity BQ’mdhcif =

Sum (uT’I’ M’AA’W’VL’)

BASettlementIntervalMeteredDemandQuantity BuT’I’Q’M’AA’W’VL’mdhcif *

BAA5mFRDPassGroupFilteredFlag Q’mdhcif
3.6.30 BAA5mBABAASpecificFRDMeteredDemandAllocationQuantity BQ’mdhcif =

Sum (uT’I’ M’AA’W’VL’)

BASettlementIntervalMeteredDemandQuantity BuT’I’Q’M’AA’W’VL’mdhcif *
BAA5mFRDBAASpecificFilteredFlag Q’mdhcif
Common Flags
3.6.31 BAA5mFRDBAASpecificFilteredFlag Q’mdhcif = 
Sum (Q’’)
BAA5mFRDPassGroupFlag Q’Q’’mdhcif
Where Q’’ <> FRD_PASS_GRP
3.6.32 BAA5mFRDPassGroupFilteredFlag Q’mdhcif = 
Sum (Q’’)
BAA5mFRDPassGroupFlag Q’Q’’mdhcif
Where Q’’ = FRD_PASS_GRP
3.6.33 BAA5mFRUBAASpecificFilteredFlag Q’mdhcif = 
Sum (Q’’)
BAA5mFRUPassGroupFlag Q’Q’’mdhcif
Where Q’’ <> FRU_PASS_GRP
3.6.34 BAA5mFRUPassGroupFilteredFlag Q’mdhcif = 
Sum (Q’’)
BAA5mFRUPassGroupFlag Q’Q’’mdhcif
Where Q’’ = FRU_PASS_GRP
3.7 Output Requirements

	Output Req ID
	Name
	Description

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

	1.0
	BA5mBAAMSSLoadFollowingFRUncertaintyAllocationQuantity BQ’mdhcif
	The total uncertainty (in MWh) that is attributable to the BA of a MSS within the specified BAA, for the case where the uncertainty is associated with MSS load-following resources.

	2.0
	BA5mRSRCBAAMSSLoadFollowingFRUncertaintyAllocationQuantity BrtF’S’Q’mdhcif
	The MSS Load Following Flexible Ramp Uncertainty Allocation Quantity by Resource

	3.0
	BA5mResourceRTDFlexRampActualUncertaintyMovementQuantity BrtuT’I’Q’M’F’S’mdhcif
	The RTD-specific Flexible Ramping Uncertainty Movement (in MWh) that is identified for a specified supply or intertie resource.

	4.0
	BA5mResourceRTDFlexRampLFActualUncertaintyMovementQuantity BrtuT’I’Q’M’F’S’mdhcif
	The RTD-specific Flexible Ramping Uncertainty Movement (in MWh) that is identified for a specified supply or intertie load-following resource.

	5.0
	MSSLoadFollowingResourceFlag BrtuT'I'M'md
	A flag (0/1), that, when = 1, indicates that the identified MSS resource is load-following.

	6.0
	BA5mResourceRTDFlexRampForecastedMovementMWFilteredQuantity BrtQ’uT’I’M’L’F’S’mdhcif
	RTD flex ramp forecasted movement quantity (in MW)

	7.0
	EIMAreaMonthPeakFRUPassGroupMeteredDemandAllocationQuantity m
	Monthly Metered Demand (in MWh) over the EIM Area of whom passed their FRU balancing test for the Peak Flexible Ramp Hours of the Trading Month

	8.0
	EIMAreaMonthOffPeakFRUPassGroupMeteredDemandAllocationQuantity m
	Monthly Metered Demand (in MWh) over the EIM Area of whom passed their FRU balancing test for the Off-Peak Flexible Ramp Hours of the Trading Month

	9.0
	EIMAreaMonthPeakFRDPassGroupMeteredDemandAllocationQuantity m
	Monthly Metered Demand (in MWh) over the EIM Area of whom passed their FRD balancing test for the Peak Flexible Ramp Hours of the Trading Month

	10.0
	EIMAreaMonthOffPeakFRDPassGroupMeteredDemandAllocationQuantity m
	Monthly Metered Demand (in MWh) over the EIM Area of whom passed their FRD balancing test for the Off-Peak Flexible Ramp Hours of the Trading Month

	11.0
	BAAMonthPeakBAASpecificFRUMeteredDemandAllocationQuantity Q’m
	Monthly Metered Demand (in MWh) over the BAA that failed its FRU balancing test for the Peak Flexible Ramp Hours of the Trading Month

	12.0
	BAAMonthOffPeakBAASpecificFRUMeteredDemandAllocationQuantity Q’m
	Monthly Metered Demand (in MWh) over the BAA that failed its FRU balancing test for the Off-Peak Flexible Ramp Hours of the Trading Month

	13.0
	BAAMonthPeakBAASpecificFRDMeteredDemandAllocationQuantity Q’m
	Monthly Metered Demand (in MWh) over the BAA that failed its FRD balancing test for the Peak Flexible Ramp Hours of the Trading Month

	14.0
	BAAMonthOffPeakBAASpecificFRDMeteredDemandAllocationQuantity Q’m
	Monthly Metered Demand (in MWh) over the BAA that failed its FRD balancing test for the Off-Peak Flexible Ramp Hours of the Trading Month

	15.0
	BAAMonthPeakBAPassGroupFRUMeteredDemandAllocationQuantity BQ’m
	Monthly Metered Demand (in MWh) over the BAA that passed its FRU balancing test for the Peak Flexible Ramp Hours of the Trading Month that is attributable to a particular BA.

	16.0
	BAAMonthOffPeakBAPassGroupFRUMeteredDemandAllocationQuantity BQ’m
	Monthly Metered Demand (in MWh) over the BAA that passed its FRU balancing test for the Off-Peak Flexible Ramp Hours of the Trading Month that is attributable to a particular BA.

	17.0
	BAAMonthPeakBAPassGroupFRDMeteredDemandAllocationQuantity BQ’m
	Monthly Metered Demand (in MWh) over the BAA that passed its FRD balancing test for the Peak Flexible Ramp Hours of the Trading Month that is attributable to a particular BA.

	18.0
	BAAMonthOffPeakBAPassGroupFRDMeteredDemandAllocationQuantity BQ’m
	Monthly Metered Demand (in MWh) over the BAA that passed its FRD balancing test for the Off-Peak Flexible Ramp Hours of the Trading Month that is attributable to a particular BA.

	19.0
	BAAMonthPeakBABAASpecificFRUMeteredDemandAllocationQuantity BQ’m
	Monthly Metered Demand (in MWh) over the BAA that failed its FRU balancing test for the Peak Flexible Ramp Hours of the Trading Month that is attributable to a particular BA.

	20.0
	BAAMonthOffPeakBABAASpecificFRUMeteredDemandAllocationQuantity BQ’m
	Monthly Metered Demand (in MWh) over the BAA that failed its FRU balancing test for the Off-Peak Flexible Ramp Hours of the Trading Month that is attributable to a particular BA.

	21.0
	BAAMonthPeakBABAASpecificFRDMeteredDemandAllocationQuantity BQ’m
	Monthly Metered Demand (in MWh) over the BAA that failed its FRD balancing test for the Peak Flexible Ramp Hours of the Trading Month that is attributable to a particular BA.

	22.0
	BAAMonthOffPeakBABAASpecificFRDMeteredDemandAllocationQuantity BQ’m
	Monthly Metered Demand (in MWh) over the BAA that failed its FRD balancing test for the Off-Peak Flexible Ramp Hours of the Trading Month that is attributable to a particular BA.

	23.0
	EIMArea5mFRUPassGroupMeteredDemandAllocationQuantity mdhcif
	The metered Demand (in MWh) of a BAA that passed its FRU balancing test in every settlement interval.

	24.0
	EIMArea5mFRDPassGroupMeteredDemandAllocationQuantity mdhcif
	The metered Demand (in MWh) of a BAA that passed its FRD balancing test in every settlement interval.

	25.0
	BAA5mBAASpecificFRUMeteredDemandAllocationQuantity Q’mdhcif
	The metered Demand (in MWh) of a BAA that failed its FRU balancing test in every settlement interval.

	26.0
	BAA5mBAASpecificFRDMeteredDemandAllocationQuantity Q’mdhcif
	The metered Demand (in MWh) of a BAA that failed its FRD balancing test in every settlement interval.

	27.0
	BAA5mBAPassGroupFRUMeteredDemandAllocationQuantity BQ’mdhcif
	The metered Demand (in MWh) of a BAA that passed its FRU balancing test that is attributable to a particular BA in every settlement interval.

	28.0
	BAA5mBABAASpecificFRUMeteredDemandAllocationQuantity BQ’mdhcif
	The metered Demand (in MWh) of a BAA that failed its FRU balancing test that is attributable to a particular BA in every settlement interval.

	29.0
	BAA5mBAPassGroupFRDMeteredDemandAllocationQuantity BQ’mdhcif
	The metered Demand (in MWh) of a BAA that passed its FRD balancing test that is attributable to a particular BA in every settlement interval.

	30.0
	BAA5mBABAASpecificFRDMeteredDemandAllocationQuantity BQ’mdhcif
	The metered Demand (in MWh) of a BAA that failed its FRD balancing test that is attributable to a particular BA in every settlement interval.

	31.0
	BAA5mFRDBAASpecificFilteredFlag Q’mdhcif
	A Flag with a value of 1/0 where 1 represents that a specific BAA (Q’) Failed their FRD balancing test for that specific settlement interval.

	32.0
	BAA5mFRDPassGroupFilteredFlag Q’mdhcif
	A Flag with a value of 1/0 where 1 represents that a specific BAA (Q’) belongs to the FRD Pass Group for that speicifc settlement interval.

	33.0
	BAA5mFRUBAASpecificFilteredFlag Q’mdhcif
	A Flag with a value of 1/0 where 1 represents that a specific BAA (Q’) Failed their FRU balancing test for that specific settlement interval.

	34.0
	BAA5mFRUPassGroupFilteredFlag Q’mdhcif
	A Flag with a value of 1/0 where 1 represents that a specific BAA (Q’) belongs to the FRU Pass Group for that speicifc settlement interval.


4. Charge Code Effective Date
	Charge Code/

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

	Flexible Ramp Product Pre- Calculation
	5.0
	10/01/22
	Open
	Configuration Impacted
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