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1. Purpose of Document

The purpose of this document is to capture the requirements and design specification for a Pre-calculation in one document.

2. Introduction

2.1 Background

Prior to the introduction of MRTU market rules, the CAISO determined Transmission Losses for a System Resource (intertie) through the use of a Transmission Meter Multiplier (TMM) specific to the intertie.  The CAISO multiplied the TMM by the magnitude of the net flow (total import flow minus total export flow) scheduled for the intertie to obtain a Transmission Loss quantity.  The Transmission Loss quantity resulted in a corresponding charge amount for any schedule having its scheduled flow in the same direction as the net flow.  In addition to Transmission Losses calculated through TMMs, Energy schedules for some interties (for instance, Sylmar) were subject to supplemental Transmission Loss charges associated with the use of the intertie’s transmission line and facilities.  The supplemental charges were determined for and applied to schedules of interties in accord with standing agreements between the CAISO and transmission line operators, including LDWP, APS and others.  The agreements were in effect prior to the existence of CAISO, or formulated thereafter during the creation of new control areas or interties.

With MRTU market rules, supplemental losses for applicable interties must continue to be accounted for in order to provide for accurate Energy Settlement.  The supplemental Transmission Loss quantities result in corresponding Transmission Loss obligation amounts being charged to Business Associates (BAs) whose schedules are associated with the losses.  In addition to providing for the accurate Settlement of RT Energy through an intertie, the loss quantities serve to provide for the adjustment of metered (or measured) demand quantities that are required for the allocation of a variety of charges and payments (by various SaMC “Charge Code” software).

Based on supplemental loss quantity data that a transmission line scheduler provides to the California ISO (CAISO) per a transmission agreement, the CAISO administers the Settlement of supplemental losses for an intertie by allocating supplemental losses and applying supplemental loss charges to each intertie schedule that contributes to the supplemental losses.  Prior to implementation of MRTU Phase 1B (P1B), the supplemental Transmissions Loss charges were manually calculated and uploaded into the Settlements system as a component of CT 407 Uninstructed Energy and CT 487 Allocation of Excess Cost for Instructed Energy.  Upon Implementation of P1B on 10/1/04, the supplemental losses became a component of CT 4450 Transmission Loss Obligation and measured demand calculations.  With MRTU the accounting of supplemental losses has been continued through the pre-calculation defined herein by which the loss quantities are allocated and through charge code CC 6976 by which loss charges are calculated.

2.2 Description

The calculation described herein provides a calculation of the supplemental loss quantities for interties.  Each supplemental loss quantity is calculated on the basis of a Settlement Interval.  The supplemental Transmission Loss allocation quantity value represents the share of an intertie’s supplemental Transmission losses attributable to a Business Associate (BA) having Schedules in the direction of predominant Real-Time (RT) flow through the intertie for a particular Energy type.  The RT flow is the hourly deemed-delivered RT Scheduled Energy quantity that is provided as an input from CAISO’s interchange transaction scheduler data entry and recording software through which the CAISO records all System Resource Schedules.  RT flow can be either positive or negative, with the predominant RT flow direction (sign) for an intertie determined directly from the sign of the sum of the hourly deemed-delivered RT scheduled Energy quantity input over all combinations of BA and Schedules for the intertie.  Each Schedule will be considered “Business Associate export intertie flow” or “business associate import intertie flow” on the basis of its sign being negative or positive, respectively.

In general, CAISO uses its intertie recording system to record supplemental losses as counter-Schedules for each intertie where supplemental losses apply.  In some instances CAISO may rely on loss percentage values to calculate an intertie’s loss quantity as a percentage of its Real-Time (RT) hourly flow.  From the intertie’s loss quantity value, the current configuration calculates a set of allocation quantities for each of the intertie’s Schedules that are in the direction of RT predominant flow.  The current configuration allocates supplemental Transmission Losses for single interties (for instance, ‘Sylmar’ (DC Line) ) and various interties related to the Southern California Cities of Anaheim, Banning, Banning, Pasadena, Riverside, and Vernon (SPTO) .  Furthermore, although the feature is not currently used, the current configuration provides for the allocation of transmission losses that are assessed separately over multiple intertie segments of a transmission path.  The number of interties for which the configuration allocates transmission losses can be expanded or reduced by providing or eliminating loss data for them in a standing data table.
CC 6976 Transmission Loss Obligation Charge for Real-Time Schedules under Operating Agreement calculates loss charges for Business Associates based on the allocation quantities calculated by this Pre-calculation.  This Pre-calculation simply allocates the supplemental losses to the various Schedules responsible for the losses.  OOM Energy Schedules, if they should exist, are incorporated in the allocation.  However, as standard practice, the CAISO does not charge Business Associates for loss quantities attributable to OOM Energy Schedules.  The OOM quantities represent Exceptional Energy Dispatches for which loss charges are not applied.  CC 6976 excludes loss quantities associated with OOM Energy.

3. Charge Code Requirements

3.1 Business Rules

	Bus Req ID
	Business  Rule

	1.0 
	The Pre-calc Allocation of Transmission Losses under Control Agreements configuration applies to BAs who, during a Trading Hour, have scheduled Energy on an intertie outside the CAISO Control Area in accordance with an Operating Agreement (between the CAISO and the intertie operator) for Transmission Losses incurred outside the CAISO Control Area (i.e., supplemental Transmission Losses).

	2.0 
	The Allocation of Transmission Losses Under Control Agreements configuration shall be capable of allocating a supplemental Transmission Loss quantity to the hourly Schedules of a single intertie, in the case where the loss quantity being allocated is fully attributable to the Schedules of the single intertie.

	3.0 
	The Pre-calc Allocation of Transmission Losses under Operating Agreements configuration shall allocate a supplemental Transmission Loss quantity to the hourly schedules of multiple interties, in the case where the loss quantity being allocated is attributable to the Schedules of the multiple interties.

	4.0 
	The Allocation of Transmission Losses Under Control Agreements configuration shall produce output only for the combinations of intertie data specified as Standing Data input requirements.

	4.1 
	The design of the Allocation of Transmission Losses Under Control Agreements configuration shall be flexible enough to be readily extended to calculate output values for combinations of Intertie ID (Q),  Loss Intertie ID (q) and Loss Basis (q’) data that are not yet specified in the Loss Intertie Data.

	5.0 
	The Pre-calc Allocation of Transmission Losses Under Control Agreements configuration shall be capable of receiving supplemental Transmission Loss input in the form of an hourly quantity value or a loss percentage value.

	6.0 
	An Op Agreement Trans Loss Allocation quantity shall be calculated for each loss intertie identified with the Standing Data input requirements (in the case where the CAISO has received an Energy schedule that contributes to a supplemental Transmission Loss for the loss intertie).

	6.1 
	The Op Agreement Trans Loss Allocation quantity shall be calculated for each Settlement Interval of the Trading Hour for which a supplemental Transmission Loss exists.

	7.0 
	OOM exceptional dispatch Energy quantities shall be included in the allocation quantity outputs of Pre-calc Allocation of Transmission Losses Under Control Agreements.

	8.0 
	TransmissionLoss charges do not apply to OOM exceptional dispatch Energy.  (Fact).

	8.1 
	The Transmission Loss charge calculation performed in the successor process “Transmission Loss Obligation Charge for RT Schedules under a Control Agreement” will not apply loss charges to OOM Energy.  (Fact)

	9.0 
	The Allocation of Transmission Losses Under Control Agreements configuration shall allocate a supplemental transmission loss quantity to a System Resource associated with an intertie for which supplemental transmission losses apply in a Trading Hour, if the System Resource Schedule provides Energy in the same direction (either import or export) as the direction of the net Flow of all scheduled System Resource Energy for the same Trading Hour and intertie.

	9.1 
	The Allocation of Transmission Losses Under Control Agreements configuration shall identify an allocated supplemental transmission loss quantity that is associated with an Energy Export for a System Resource and Trading Hour.

	10.0 
	PTB Charge Adjustment does not apply to the Allocation of Transmission Losses Under Control Agreements calculation.  (Fact)

	11.0 
	The Import and Export Gross Intertie Schedule Quantity derived within is the product of the gross intertie schedules (currently identified as intertie TRCYCOTPISO) in both the import and export direction and COTP loss factor.
It facilitate formulas specific to COTP Losses in CC 6976 which exist to implement a contract between Pacific Gas & Electric (PG&E), Transmission Agency of Northern California (TANC) and Western Area Power Authority (WAPA) that governs the settlement of losses on the California-Oregon Transmission Project (COTP) transmission line.


	11.1
	COTP Loss percentage will be maintained as static factor data


3.2 Predecessor Charge Codes

	Charge Code/ Pre-calc Name

	System Resource Deemed Delivered Energy Pre-calculation


3.3 Successor Charge Codes

	Charge Code/ Pre-calc Name

	MSS Netting Pre-calculation

	Measured Demand over Control Area Excluding MSS Energy Pre-calculation

	Measured Demand over Control Area Pre-calculation

	CC 6976 – Transmission Loss Obligation Charge for Real Time Schedules under Control Agreement

	Measured Demand Emissions Over Control Area Excluding External Exports


3.4 Inputs – External Systems

	Row #
	Variable Name
	Description

	1
	HourlyLossScheduleQty qq’mdh
	The hourly transmission loss quantity (in MWh as a negative value) that is used to determine the Settlement Interval Intertie Loss Quantity. The input quantity represents the expected hourly loss quantity due to the net flow of all schedules for the “loss intertie” during the Trading Hour.  
The value presented for the hourly transmission loss quantity shall be negative or zero, i.e., HourlyLossScheduleQty qq’mdh <=0. Data mapping shall ensure that HourlyLossScheduleQty qq’mdh <=0 by forcing the input into the precalculation to 0 for any case where the externally mapped input > 0.
The data mapping process shall obtain a value for the HourlyLossScheduleQty qq’mdh input only for combinations of q and q’ where q’ = ‘QTY’. Although the design shall be generic, at the moment there is only one combination of q and q’ for which the Hourly LossScheduleQty qq’mdh input shall be obtained and mapped. The combination is identified as follows:
q = SYLMAR and

q’ = QTY.

The reader should not confuse the q attribute with the Q attribute. Both the Q and the q’ attributes designate an intertie value. The Q attribute is used to designate the underlying intertie for a system resource (r). In other words, Q is an associated value of r. The q attribute, on the other hand, is unrelated to r, and simply designates an intertie for which the CAISO has a control agreement with an external Control Area for the accounting of external transmission losses. 

	2
	IntertieLossFactor q
	Provided as standing data, the input provides the percentage loss factor that is used to determine the Settlement Interval Intertie Loss Quantity for “loss intertie” q for the case where the loss basis q’ = ‘PERC’ for the “loss intertie”.

	3
	BA5MResCheckedOutInterchangeEntityCompShadowIndicator  BrtEuT’I’Q’M’AA’F’R’pPW’QS’d’Nz’OvvHn’L’mdhcif
	Generated by the data mapping process, the BA5MresCheckedOutInterchangeEntityCompShadowIndicator  BrtEuT’I’Q’M’AA’F’R’pPW’QS’d’Nz’OvvHn’L’mdhcif input is created in conjunction with the input received by the Pre-calc System Resource Deemed Delivered Energy configuration. Where Pre-calc System Resource Deemed Delivered Energy input DispatchIntervalCheckedOutInterchangeQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’qq’mdhciff, the BA5MresCheckedOutInterchangeEntityCompShadowIndicator  BrtEuT’I’Q’M’AA’F’R’pPW’QS’d’Nz’OvvHn’L’mdhcif input = 1 (as a flag value) and conveys the same attributes as the input with which it is mapped, except that BA5MresCheckedOutInterchangeEntityCompShadowIndicator BrtEuT’I’Q’M’AA’F’R’pPW’QS’d’Nz’OvvHn’L’mdhcif presents the F’ and S’ attributes in lieu of the q and q’ attributes and always presents 5-minute data. The input is not defined for any combination of B, r and t that is not associated with the 3 Pre-calc System Resource Deemed Delivered Energy inputs. The BA5MresCheckedOutInterchangeEntityCompShadowIndicator  BrtEuT’I’Q’M’AA’F’R’pPW’QS’d’Nz’OvvHn’L’mdhcif input conveys the F’ and S’ attributes in association with the B, r and t attributes, thereby allowing calculations to attach attributes F’ (entity component type) and S’ (entity component subtype) to a given CT for a given Business Associate B, resource r and resource type t.

	4
	COTPLossPercentage
	WAPA loss payback percentage derived as a manual factor

	5
	COTPLossExceptionFlag B
	A Flag with an interval value of 1. When it exists it will be configured in the Settlements system such that it ensures that the following charge type will never be derived or output for the SCID associated with it:
BAResourceImportandExportGrossIntertieScheduleQuantity BrtEAA’pQmdh


3.5 Inputs – Predecessor Charge Codes or Pre-calculations

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

	1
	SettlementIntervalInterchangeFlowQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OVvHn’L’qq’mdhcif 
	This input originates in the System Resource Deemed Delivered Energy Pre-calculation and applies to all Energy types, as denoted by the ‘E’ attribute.
Interchange Flow Quantity (in MWh as a positive number for Energy Imports and as a negative number for Energy Exports). 

	2
	SettlementIntervalInterchangeShadowFlowQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’qq’mdhcif
	This input originates in the System Resource Deemed Delivered Energy Pre-calculation and applies to all Energy types, as denoted by the ‘E’ attribute.
Interchange Shadow Flow Quantity (in MWh as a positive number for Energy Imports and as a negative number for Energy Exports).


3.6 CAISO Formula

Formulas presented below are intended to represent functional business requirements. Actual design implementation (for instance, representation of numbers in a computer or matrix mathematics employed) is at the discretion of designers.
Formula for Op Agreement Trans Loss Allocation Quantity: 

Op_Agreement_Trans_Loss_Allocation_Quantity BrtEuT’I’Q’M’PW’Nz’OVL’mdhcif = 
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(-1) * ABS((BAResSettlementIntervalLossIntertieDomDirFlowQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’qq’mdhcif + BAResSettlementIntervalLossIntertieDomDirShadowFlowQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’qq’mdhcif) * SettlementIntervalLossIntertieAllocFactor qmdhcif) 

Where 
ENERGY_TYPE (E) is not ‘EXCPDISP’
3.6.1 BA_10M_Op_Agreement_Export_Loss_Allocation_Quantity BrtEuT’I’Q’M’AA’F’R’pPW’QS’d’Nz’OvvHn’L’mdhi =
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Op_Agreement_Export_Loss_Allocation_Quantity BrtEuT’I’Q’M’AA’F’R’pPW’QS’d’Nz’OvvHn’L’mdhcif

Formula for Op_Agreement_Export_Loss_Allocation_Quantity: 

Op_Agreement_Export_Loss_Allocation_Quantity BrtEuT’I’Q’M’AA’F’R’pPW’QS’d’Nz’OvvHn’L’mdhcif = 

BA5MResCheckedOutInterchangeEntityCompShadowIndicator BrtEuT’I’Q’M’AA’F’R’pPW’QS’d’Nz’OvvHn’L’mdhcif * BAResSettlementIntervalOpAgreementExportLossAllocationQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’mdhcif
Where 

BAL_AUTHORITY_AREA (Q’) = ‘CISO’
And Where 
BAResSettlementIntervalOpAgreementExportLossAllocationQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’mdhcif =

[image: image4.wmf]å

å

'

q

q

 MIN(0, (BAResSettlementIntervalLossIntertieDomDirFlowQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’qq’mdhcif + BAResSettlementIntervalLossIntertieDomDirShadowFlowQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’qq’mdhcif) * SettlementIntervalLossIntertieAllocFactor qmdhcif )

3.6.1.1.1 Where 
t  = ‘ETIE’

Formula for Loss Intertie Allocation Factor (by “Loss Intertie” and Settlement Interval):

IF (

SettlementIntervalLossIntertieNetFlowQuantity qq’mdhcif <> 0

THEN

3.6.1.1.2 SettlementIntervalLossIntertieAllocFactor qmdhcif = (-1) * SettlementIntervalIntertieLossQuantity qmdhcif / ABS(SettlementIntervalLossIntertieDomDirFlowQuantity qmdhcif )
ELSE (in the case where SettlementIntervalLossIntertieNetFlowQuantity qq’mdhcif = 0)

3.6.1.1.3 SettlementIntervalLossIntertieAllocFactor qmdhcif = 0)

END IF

Formula for Predominant Direction Flow of Loss Intertie  (by “Loss Intertie” and Settlement Interval): 

SettlementIntervalLossIntertieDomDirFlowQuantity qmdhcif = 
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 (BAResSettlementIntervalLossIntertieDomDirFlowQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’qq’mdhcif + BAResSettlementIntervalLossIntertieDomDirShadowFlowQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’qq’mdhcif)
Formula for System Resource Predominant Direction Flow of Loss Intertie  (by BA, Resource, “Loss Intertie” and Settlement Interval): 

IF (

SIGN(SettlementIntervalInterchangeFlowQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’qq’mdhi =
SIGN(SettlementIntervalLossIntertieNetFlowQuantity qq’mdhcif)

THEN

3.6.1.1.4 BAResSettlementIntervalLossIntertieDomDirFlowQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’qq’mdhcif = 
SettlementIntervalInterchangeFlowQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’qq’mdhcif
ELSE

3.6.1.1.5 BAResSettlementIntervalLossIntertieDomDirFlowQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’qq’mdhcif = 0 )

END IF

3.6.1.1.5.1 Where

BAL_AUTHORITY_AREA (Q’) = ‘CISO’
Formula for System Resource Predominant Direction Shadow Flow of Loss Intertie  (by BA, Resource, “Loss Intertie” and Settlement Interval):

IF (

SIGN(SettlementIntervalInterchangeShadowFlowQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’qq’mdhcif =
SIGN(SettlementIntervalLossIntertieNetFlowQuantity qq’mdhcif)

THEN

3.6.1.1.6 BAResSettlementIntervalLossIntertieDomDirShadowFlowQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’qq’mdhcif = 
SettlementIntervalInterchangeShadowFlowQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’qq’mdhcif
ELSE

3.6.1.1.7 BAResSettlementIntervalLossIntertieDomDirShadowFlowQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’qq’mdhi = 0 )

END IF

3.6.1.1.7.1 Where

BAL_AUTHORITY_AREA (Q’) = ‘CISO’
Formula for Net Flow of Loss Intertie  (by “Loss Intertie” and Settlement Interval): 


SettlementIntervalLossIntertieNetFlowQuantity qq’mdhcif =
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 (SettlementIntervalInterchangeFlowQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’qq’mdhcif + SettlementIntervalInterchangeShadowFlowQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OvvHn’L’qq’mdhcif)

Where 
q’ In (‘PERC’, ‘QTY’)

And Where 

BAL_AUTHORITY_AREA (Q’) = ‘CISO’

Formula for Loss Quantity of Intertie  (by “Loss Intertie” and Settlement Interval): 

IF  
q’ = ‘QTY’ 

THEN
3.6.1.1.8 SettlementIntervalIntertieLossQuantity qmdhcif = 
[image: image13.wmf]å
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 (1/12) * HourlyLossScheduleQty qq’mdh 
ELSE IF

q’ = ‘PERC’

THEN
3.6.1.1.9 SettlementIntervalIntertieLossQuantity qmdhcif = 
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(-1) * ABS(SettlementIntervalLossIntertieNetFlowQuantity qq’mdhcif) * IntertieLossFactor q)
END IF

WAPA/TANC/PG&E - COTP losses
3.6.1.1.10 BAResourceImportandExportGrossIntertieScheduleQuantity BrtEAA’pQmdh = sum(uTI’Q’M’PR’W’d’Nz’OVL’vHn’qq’cif) ABS(SettlementIntervalInterchangeFlowQuantity BrtEuT’I’Q’M’AA’R’pPW’Qd’Nz’OVvHn’L’qq’mdhcif )* COTPLossPercentage
Where (Q) =TRCYCOTPISO
Developmental note: This charge type will only ever be derived and output in the Settlements system for any given SCID when COTPLossExceptionFlag B does not exist. The flag recognizes rights held by the SCID
3.7 Subscripts Used

	Subscript Symbol
	Subscript Description

	A
	APNode

	A’
	APNode Type

	B
	Business Associate ID

	d’
	Dynamic Resource Type

	E
	Energy Type

	F’
	Entity Component Type

	H
	HVAC Payer ID

	I’
	MSS Energy Settlement Election

	L‘
	Load-following Resource Indicator

	M’
	MSS Subgroup (a.k.a. MSS “Bubble”).

	N
	Contract Reference Number (CRN)

	n‘
	Non-PTO Flag

	O
	Exceptional Dispatch Type

	p
	Pricing Node

	P
	PTO ID

	Q
	Intertie ID

	q
	Loss Intertie ID

	Q’
	Balancing Authority Area

	q’
	Loss Basis

	r
	Resource ID

	R’
	Penalty Resource ID

	S’
	Entity Component Subtype

	t
	Resource Type

	T’
	Entity Type

	u
	UDC/MSS ID

	V
	RUC Participation Flag

	v
	TAC Area

	W’
	MSS Emissions Pay Flag

	z’
	Contract Type of Contract Reference Number N


4. Charge Code Effective Date
	Charge Code/

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

	Allocation of Transmission Losses Under Control Agreements
	5.0  

	04/01/09
	03/31/09
	Documentation Edits and Configuration Impacted

	Allocation of Transmission Losses Under Control Agreements
	5.0a
	04/01/09
	4/30/14
	Documentation Edits Only

	Allocation of Transmission Losses Under Control Agreements
	5.1
	5/1/14
	10/31/14
	Documentation Edits and Configuration Impacted

	Documentation Edits and Configuration Impacted
	5.2
	11/01/14
	3/31/2021
	Documentation Edits and Configuration Impacted

	Allocation of Transmission Losses Under Control Agreements
	5.3
	4/1/2021
	Open
	Documentation Edits and Configuration Impacted
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