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GRID MANAGEMENT CHARGE COMPUTATION

Purpose of chargeA 1
The purpose of the Grid Management Charge is to allocate to 
Scheduling Coordinators the ISO's startup, development, operation and 
maintenance costs as set out in Section 8 of the ISO Tariff.

Fundamental formulaeA 2

Grid Management PriceA 2.1
The grid management price (GMP) is the figure (in $/MWh) specified in 
Schedule 1 of the Section 35 Cost Statement filed in accordance with 
Section 8.1.2 of the ISO Tariff (as amended from time to time).

Grid Management ChargeA 2.2
The Grid Management Charge for each Scheduling Coordinator j is 
calculated using the following formula:

jj eGMP*QChargGMC =

Meaning of terms of formulaeA 3

GMCj -- $A 3.1
The monthly Grid Management Charge for a given Scheduling 
Coordinator j.

QChargej -- MWhA 3.2
The monthly metered consumption (including Wheeling Out and 
Wheeling Through the ISO Control Area) for the Scheduling 
Coordinator j whose Grid Management Charge is being calculated.
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GRID OPERATIONS CHARGE COMPUTATION

Purpose of chargeB 1
The Grid Operations Charge is a charge which recovers redispatch 
costs incurred due to the dispatch of Reliability Must-Run Generation 
pursuant to Section 2.2.8.1 of the ISO Tariff, the decrementing of 
Generation to accommodate the dispatch of such Reliability Must-Run 
Generation pursuant to Section 7.2.6.1 of the ISO Tariff and Intra-Zonal 
Congestion pursuant to Section 7.3.2 of the ISO Tariff.  The Grid 
Operations Charge is paid by or charged to Scheduling Coordinators in 
order for the ISO to recover and properly redistribute the costs of 
adjusting the Balanced Schedules submitted by Scheduling 
Coordinators.

Fundamental formulaeB 2

Payments to SCs with incremented schedulesB 2.1
When it becomes necessary for ISO to increase the output of a 
Scheduling Coordinator's Generating Uniti or reduce a Curtailable 
Demandi in order to relieve Congestion within a Zone, the ISO will pay 
the Scheduling Coordinator.  The amount that ISO pays the Scheduling 
Coordinatorj is the price specified in the Scheduling Coordinator's Day-
Ahead or Hour-Ahead Adjustment Bid for the Generating Uniti or 
Curtailable Demandi multiplied by the quantity of Energy rescheduled.  
The formula for calculating the payment to Scheduling Coordinatorj for 
each blockb of Energy of its Adjustment Bid curve in Trading Intervalt is:

incadjincINC bijtbijtbijt ∆= *

Total Payment for Trading IntervalB 2.1.1
The formula for calculating payment to Scheduling Coordinatorj whose 
Generating Uniti has been increased or Curtailable Demandi reduced 
for all the relevant blocksb of Energy in the Adjustment Bid curve of that 
Generating Unit or Curtailable Demand in the same Trading Intervalt is:

∑=
b

bijtijt INCPayTI

Charges to Scheduling Coordinators with decremented schedulesB 2.2
When it becomes necessary for the ISO to decrease the output of a 
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Scheduling Coordinator's Generating Uniti in order to relieve 
Congestion within a Zone, or to accommodate Generation which the 
ISO requires under Reliability Must-Run Contract from Reliability Must-
Run Units within the Zone, the ISO will make a charge to the 
Scheduling Coordinator.  The amount that the ISO will charge 
Scheduling Coordinatorj is the price specified in the Scheduling 
Coordinator's Day-Ahead or Hour-Ahead Adjustment Bid for the 
Generating Uniti multiplied by the quantity of Energy rescheduled.  The 
formula for calculating the charge to Scheduling Coordinatorj for each 
blockb of Energy in its Adjustment Bid curve in Trading Intervalt is:

bijtbijtbijt decadjdecDEC ∆= *

Total Charge for Trading IntervalB 2.2.1

 The formula for calculating the charge to Scheduling Coordinatorj 
whose Generating Uniti has been decreased for all the relevant blocksb 
of Energy in the Adjustment Bid curve of that Generating Unit in the 
same Trading Intervalt is:

∑=
b

bijtijt DECChargeTI

Reliability Must-Run GenerationB 2.3
When it becomes necessary for the ISO to request an increase in the 
output of a Scheduling Coordinator's Reliability Must-Run Generating 
Unit i in a Zone under a Reliability Must-Run Contract, the ISO will pay 
the Scheduling Coordinator.  The amount that the ISO pays the 
Scheduling Coordinator j is the Energy weighted average price derived 
from the Day-Ahead and/or Hour-Ahead Adjustment Bids for all 
Generating Units whose Scheduled output is decreased under B 2.2 
multiplied by the quantity of Energy requested under the Reliability 
Must-Run Contract and adjusted for any amounts not delivered.  The 
formula for calculating the payment to Scheduling Coordinator j for 
each Trading Intervalt during which the Reliability Must-Run Unit i is 
requested to increase its output is:

[ ( ) ]xtijtijt PRMRactincRMRijtincRMR

bij
bijdec

ij
ijtChargeTI

ijtPayRMR ∗−∆−∆



















∑∆

∑

= *

In this formula, the value of RMRactijt shall not be greater than the 
value of RMR∆incijt.

Net ISO redispatch costsB 2.4
Within a Zone, the Trading Interval net redispatch cost encountered by 
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ISO to accommodate Reliability Must-Run Generating Unit and/or 
relieve Intra-Zonal Congestion is the sum of the amounts paid by the 
ISO to those Scheduling Coordinators whose Generation was 
increased or Curtailable Demand was decreased during the Trading 
Interval less the sum of the amounts received by the ISO from those 
Scheduling Coordinators whose Generating Units were decreased 
during the Trading Interval.  The fundamental formula for calculating 
the net redispatch cost is:

∑∑∑ −+=
j

ijt
j

ijt
j

ijtCONGt ChargeTIPayRMRPayTIREDISP

Note that REDISPCONGt can be either positive or negative.  This means 
that it is possible for the ISO to generate either a net cost or a net 
income, for any given Trading Interval. Owners of Reliability Must-Run 
Units will give credit to the ISO for sums received from their Scheduling 
Coordinators in the amounts which they charge the ISO under their 
Reliability Must-Run Contracts.

Grid Operations PriceB 2.5
The grid operations price is the Trading Interval rate used by the ISO to 
apportion net Trading Interval redispatch costs within a Zone to 
Scheduling Coordinators within that Zone.  The grid operations price is 
calculated using the following formula:

∑∑ +
=

j
jt

j
jt

CONG
t

ExportQCharge
REDISPGOP t

Grid Operations ChargeB 2.6
The Grid Operations Charge is the vehicle by which the ISO recovers 
the net redispatch costs within each Zone.  It is allocated to each 
Scheduling Coordinator in a Zone in proportion to the Scheduling 
Coordinator's consumption and Exports from the Zone.  The formula for 
calculating the Grid Operations Charge for Scheduling Coordinatorj in 
Trading Intervalt is:

( )jtjttjt EXPORTQChargeGOPGOC += *

Meaning of terms of formulaeB 3

INCbijt - $B 3.1
The payment from the ISO due to Scheduling Coordinatorj whose 
Generating Uniti is increased or Curtailable Loadi is reduced within a 
blockb of Energy in its Adjustment Bid curve in Trading Intervalt in order 
to relieve Intra-Zonal Congestion.
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adjincbijt - $/MWhB 3.2
The incremental cost for the rescheduled Generating Uniti or 
Curtailable Loadi taken from the relevant blockb of Energy in the Day-
Ahead or Hour-Ahead Adjustment Bid curve submitted by the 
Scheduling Coordinatorj for the Trading Interval t.

∆incbijt - MWB 3.3
The amount by which the Generating Uniti or Curtailable Loadi of 
Scheduling Coordinatorj for Trading Intervalt is increased by the ISO 
within the relevant blockb of Energy in its Adjustment Bid curve.

PayTIjit - $B 3.4
The Trading Interval payment to Scheduling Coordinatorj whose 
Generating Uniti has been increased or Curtailable Loadi reduced in 
Trading Intervalt of the Trading Day.

DECbijt - $B 3.5
The charge to Scheduling Coordinatorj whose Generating Uniti is 
decreased for Trading Intervalt within a blockb of Energy in its 
Adjustment Bid curve.

adjdecbijt - $/MWhB 3.6
The decremental cost for the rescheduled Generating Uniti taken from 
the relevant blockb of Energy of the Day-Ahead or Hour-Ahead 
Adjustment Bid curve submitted by Scheduling Coordinatorj for the 
Trading Intervalt.

∆decbijt - MWB 3.7
The amount by which the Generating Uniti of Scheduling Coordinatorj 
for Trading Intervalt is decreased by ISO within the relevant blockb of 
Energy of its Adjustment Bid curve.

ChargeTIijt - $B 3.8
The Trading Interval charge to Scheduling Coordinatorj whose 
Generating Uniti has been decreased in Trading Intervalt of the Trading 
Day.

RMR∆incijt - MWB 3.9
The amount by which the output of Reliability Must-Run Unit i of 
Scheduling Coordinator j is requested by the ISO to increase for 
Trading Interval t under its Reliability Must-Run Contract.
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PayRMRijt - $B 3.10
The payment for Scheduling Coordinator j whose Reliability Must-Run 
Unit i has been increased in Trading Interval t of the Trading Day.

RMRactijt - MWB 3.10.1
The actual Energy Delivered by Reliability Must-Run Unit i of 
Scheduling Coordinator j in Trading Interval t pursuant to the ISO's 
request.

Pxt - $/MWhB 3.10.2
The zonal Hourly Ex Post Price, for Uninstructed Imbalance Energy, for 
Trading Interval t in Zone x.

REDISPCONGt - $B 3.11
The Trading Interval net cost to ISO to redispatch within a Zone in 
order to relieve Intra-Zonal Congestion or accommodate Reliability 
Must-Run Generation during Trading Intervalt.

GOPt - $/MWhB 3.12
The Trading Interval grid operations price within a Zone for Trading 
Intervalt used by the ISO to recover the costs of redispatch for Intra-
Zonal Congestion Management or for Reliability Must-Run Generation.

GOCjt - $B 3.13
The Trading Interval Grid Operations Charge by the ISO for Trading 
Intervalt for Scheduling Coordinatorj in the relevant Zone.

QCHARGEjt - MWhB 3.14
The Trading Interval metered consumption within a Zone for Trading 
Intervalt for Scheduling Coordinatorj whose Grid Operations Charge is 
being calculated.

EXPORTjt - MWhB 3.15
The total Energy for Trading Intervalt exported from the Zone to a 
neighboring Control Area by Scheduling Coordinatorj.
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ANCILLARY SERVICES CHARGES COMPUTATION

Purpose of chargesC 1
The Ancillary Services Charges reimburse the ISO for the costs of 
purchasing Ancillary Services in the Day-Ahead and Hour-Ahead 
Markets.  Each Scheduling Coordinator that does not self provide 
Ancillary Services must purchase these services from the ISO.  The 
ISO will in turn purchase these Ancillary Services from Scheduling 
Coordinators in the markets.  Ancillary Services purchased and resold 
by the ISO includes Regulation, Spinning Reserve, Non-Spinning 
Reserve, and Replacement Reserve.

This Appendix C also addresses the payments by ISO to Scheduling 
Coordinators for the Dispatch of energy from Dispatched Ancillary 
Services Units and for the Dispatch of Supplemental Energy in the Real 
Time Market.  The ISO recovers the costs of Real Time Dispatch of 
such energy through the Imbalance Energy charges described in 
Appendix D of this Protocol.

The reference to a Scheduling Coordinator by Zone refers to the 
Demand of that Scheduling Coordinator which is located in the Zone.  
A Generation Unit, Load, or System Resource located in another 
Control Area is considered to be located in the Zone in which its 
contract path enters the ISO Controlled Grid.

The ISO will purchase Ancillary Services for each Trading Interval in 
both the Day-Ahead and Hour-Ahead Markets.  Separate payments will 
be calculated for each service for each Trading Interval and in each 
market for each Generating Unit and Load.  The ISO will then calculate 
a total payment for each Scheduling Coordinator for each Trading 
Interval for each service for each Zone in each market for all the 
Generating Units and Loads that the Scheduling Coordinator 
represents.  The ISO will charge Scheduling Coordinators for Ancillary 
Services, other than for energy, which they purchase from the ISO by 
calculating and applying charges to each Scheduling Coordinator for 
each Trading Interval for each service in each Zone in each market.

Fundamental formulasC 2

ISO payments to Scheduling CoordinatorsC 2.1

Day-Ahead MarketC 2.1.1
Regulation.  When the ISO purchases Regulation capacity in (a)
the Day-Ahead Market, Scheduling Coordinators for 
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Generating Units that provide this capacity will receive 
payments for each Trading Interval of the Day-Ahead Market.  
The payment for a given Generating Unit which provides 
Regulation capacity over a given Trading Interval will be the 
total quantity of Regulation capacity provided times the zonal 
Market Clearing Price for that Trading Interval in that Zone.  
The required Regulation capacity is defined in the Ancillary 
Services Requirements Protocol.  This payment for Scheduling 
Coordinator j for providing Regulation capacity from a resource 
i in Zone x for Trading Interval t is calculated as follows:

xtijxtijxt PAGCDA*AGCQDAAGCPayDA =

The total Regulation payment to each Scheduling Coordinator 
for a given Trading Interval in the Day-Ahead Market for all the 
resources that it represents in a given Zone is calculated by 
summing all the payments for the resources of the Scheduling 
Coordinator in the Zone for the Trading Interval.  This payment 
for Scheduling Coordinator j in Zone x for Trading Interval t is 
calculated as follows:

∑=
i

ijxtjxt AGCPayDAlDAAGCPayTota

Spinning Reserve.  When ISO purchases Spinning Reserve (b)
capacity in the Day-Ahead Market.  Scheduling Coordinators 
for Generating Units that provide this capacity will receive 
payments for each Trading Interval of the Day-Ahead Market.  
The payment for a given Generating Unit which provides 
Spinning Reserve capacity over a given Trading Interval will be 
the total quantity of Spinning Reserve capacity provided times 
the zonal Market Clearing Price for that Trading Interval in that 
Zone.  The required Spinning Reserve capacity is defined in 
the Ancillary Services Requirements Protocol.  This payment 
for Scheduling Coordinator j for providing Spinning Reserve 
capacity from a resource i in Zone x for Trading Interval t is 
calculated as follows:

xtijxtijxt PSpinDA*SpinQDASpinPayDA =

The total Spinning Reserve payment to each Scheduling 
Coordinator for a given Trading Interval in the Day-Ahead 
Market for all the resources that it represents in a given Zone is 
calculated by summing all the payments for the resources of 
the Scheduling Coordinator in the Zone for the Trading Interval.  
This payment for Scheduling Coordinator j in Zone x for 
Trading Interval t is calculated as follows:

∑=
i

ixtjxt SpinPayDAalDASpinPayTot

Non-Spinning Reserve.  When the ISO purchases Non-(c)
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Spinning Reserve capacity in the Day-Ahead Market, 
Scheduling Coordinators for Generating Units and Loads that 
provide this capacity will receive payments for each Trading 
Interval of the Day-Ahead Market.  The payment for a given 
Generating Unit or Load which provides Non-Spinning Reserve 
capacity over a given Trading Interval will be the total quantity 
of Non-Spinning Reserve capacity provided times the zonal 
Market Clearing Price for that Trading Interval in that Zone.  
The required Non-Spinning Reserve capacity is defined in the 
Ancillary Services Requirements Protocol.  This payment for 
Scheduling Coordinator j for providing Non-Spinning Reserve 
capacity from a resource i in Zone x for Trading Interval t is 
calculated as follows:

xtijxtijxt PNonSpinDA*NonSpinQDADANonSpinPay =

The total Non-Spinning Reserve payment to each Scheduling 
Coordinator for a given Trading Interval in the Day-Ahead 
Market for all the resources that it represents in a given Zone is 
calculated by summing all the payments for the resources of 
the Scheduling Coordinator in the Zone for the Trading Interval.  
This payment for Scheduling Coordinator j in Zone x for 
Trading Interval t is calculated as follows:

∑=
i

ijxtjxt DANonSpinPayTotalDANonSpinPay

Replacement Reserve.  When the ISO purchases (d)
Replacement Reserve capacity in the Day-Ahead Market, 
Scheduling Coordinators for Generating Units and Loads that 
provide this capacity will receive payments for each Trading 
Interval of the Day-Ahead Market.  The payment for a given 
Generating Unit or Load which provides Replacement Reserve 
capacity over a given Trading Interval will be the total quantity 
of Replacement Reserve capacity provided times the zonal 
Market Clearing Price for that Trading Interval in that Zone.  
The required Replacement Reserve capacity is defined in the 
Ancillary Services Requirements Protocol.  This payment for 
Scheduling Coordinator j for providing Replacement Reserve 
capacity from a resource i in Zone x for Trading Interval t is 
calculated as follows:

xtijxtijxt PReplDA*ReplQDAReplPayDA =

The total Replacement Reserve payment to each Scheduling 
Coordinator for a given Trading Interval in the Day-Ahead 
Market for all the resources that it represents in a given Zone is 
calculated by summing all the payments for the resources of 
the Scheduling Coordinator in the Zone for the Trading Interval.  
This payment for Scheduling Coordinator j in Zone x for 
Trading Interval t is calculated as follows:
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∑=
i

ijxtjxt ReplPayDAalDAReplPayTot

Hour-Ahead MarketC 2.1.2
Regulation.  When the ISO purchases Regulation capacity in (e)
the Hour-Ahead Market, Scheduling Coordinators for 
Generating Units that provide this capacity will receive 
payment for the Trading Interval of the Hour-Ahead Market.  
The payment for a given Generating Unit which provides 
Regulation capacity over the Trading Interval will be the total 
quantity of Regulation capacity provided times the zonal 
Market Clearing Price for that Trading Interval in that Zone.  
The required Regulation capacity is defined in the Ancillary 
Services Requirements Protocol.  This payment for Scheduling 
Coordinator j for providing Regulation capacity from a resource 
i in Zone x for Trading Interval t is calculated as follows:

AGCPayHAijxt = AGCQIHAijxt * PAGCHAxt

When a Scheduling Coordinator buys back, in the Hour-Ahead 
Market, Regulation capacity which it sold to the ISO in the Day-
Ahead Market, the payment which the ISO receives will be the 
total quantity of Regulation capacity bought back times the 
zonal Hour-Ahead Market Clearing Price for that Trading 
Interval in that Zone.

This payment to the ISO from Scheduling Coordinator j to buy 
back Regulation capacity from a resource i in Zone x for 
Trading Interval t is calculated as follows:

AGCReceiveHAijxt = AGCQDHAijxt * PAGCHAxt

The total Regulation payment for the Trading Interval of the 
Hour-Ahead Market to each Scheduling Coordinator for all the 
resources that it represents in a given Zone is calculated by 
summing all the payments for the resources of the Scheduling 
Coordinator in the Zone for the Trading Interval and then 
deducting therefrom any amount payable by the Scheduling 
Coordinator to the ISO for Regulation bought back by the 
Scheduling Coordinator from the ISO in the Hour-Ahead 
Market for the Trading Interval on behalf of resources located 
in the Zone.  This payment for Scheduling Coordinator j in 
Zone x for Trading Interval t is calculated as follows:

∑∑ −=
i

ijxt
i

ijxtjxt HAAGCReceiveAGCPayHAlHAAGCPayTota

Spinning Reserve.  When the ISO purchases Spinning (f)
Reserve capacity in the Hour-Ahead Market, Scheduling 
Coordinators for Generating Units that provide this capacity will 
receive payments for the Trading Interval of the Hour-Ahead 
Market.  The payment for a given Generating Unit which 
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provides Spinning Reserve capacity over the Trading Interval 
will be the total quantity of Spinning Reserve capacity provided 
times the zonal Market Clearing Price for that Trading Interval 
in that Zone.  This payment for Scheduling Coordinator j for 
providing Spinning Reserve capacity from a resource i in Zone 
x for Trading Interval t is calculated as follows:

SpinPayHAijxt = SpinQIHAijxt * PSpinHAxt

When a Scheduling Coordinator buys back in the Hour-Ahead 
Market Spinning Reserve capacity which it sold to the ISO in 
the Day-Ahead Market, the payment which the ISO receives 
will be the total quantity of Spinning Reserve capacity bought 
back times the zonal Hour-Ahead Market Clearing Price for 
that Trading Interval in that Zone.

This payment to the ISO from Scheduling Coordinator j to buy 
back Spinning Reserve capacity from a resource i in Zone x for 
Trading Interval t is calculated as follows:

SpinReceiveHAijxt = SpinQDHAijxt * PSpinHAxt

The total Spinning Reserve payment to each Scheduling 
Coordinator for the Trading Interval of the Hour-Ahead Market 
for all the resources that it represents in a given Zone is 
calculated by summing all the payments for the resources of 
the Scheduling Coordinator in the Zone for the Trading Interval 
and then deducting therefrom any amount payable by the 
Scheduling Coordinator to the ISO for Spinning Reserve 
bought back by the Scheduling Coordinator from the ISO in the 
Hour-Ahead Market for the Trading Interval on behalf of 
resources located in the Zone.  This payment for Scheduling 
Coordinator j in Zone x for Trading Interval t is calculated as 
follows:

∑∑ −=
i

ijxt
i

ijxtjxt eHASpinReceivSpinPayHAalHASpinPayTot

Non-Spinning Reserve.  When the ISO purchases Non-(g)
Spinning Reserve capacity in the Hour-Ahead Market, 
Scheduling Coordinators for Generating Units and Loads that 
provide this capacity will receive payment for the Trading 
Interval of the Hour-Ahead Market.  The payment for a given 
Generating Unit or Load which provides Non-Spinning Reserve 
capacity over the Trading Interval will be the total quantity of 
Non-Spinning Reserve capacity provided times the zonal 
Market Clearing Price for that Trading Interval in that Zone.  
This payment for Scheduling Coordinator j for providing Non-
Spinning Reserve capacity from a resource i in Zone x for 
Trading Interval t is calculated as follows:

NonSpinPayHAijxt = NonSpinQIHAijxt * PNonSpinHAxt

When a Scheduling Coordinator buys back in the Hour-Ahead 
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Market Non-Spinning Reserve capacity which it sold to the ISO 
in the Day-Ahead Market, the payment which the ISO receives 
will be the total quantity of Non-Spinning Reserve capacity 
bought back times the zonal Hour-Ahead Market Clearing 
Price for that Trading Interval in that Zone.

This payment to the ISO from Scheduling Coordinator j to buy 
back Non-Spinning Reserve capacity from a resource i in Zone 
x for Trading Interval t is calculated as follows:

NonSpinReceiveHAijxt = SpinQDHAijxt * PNonSpinHAxt

The total Non-Spinning Reserve payment to each Scheduling 
Coordinator for the Trading Interval of the Hour-Ahead Market 
for all the resources that it represents in a given Zone is 
calculated by summing all the payments for the resources of 
the Scheduling Coordinator in the Zone for the Trading Interval 
and then deducting therefrom any amount payable by the 
Scheduling Coordinator to the ISO for Non-Spinning Reserve 
bought back by the Scheduling Coordinator from the ISO in the 
Hour-Ahead Market for the Trading Interval on behalf of 
resources located in the Zone.  This payment for Scheduling 
Coordinator j in Zone x for Trading Interval t is calculated as 
follows:

∑∑ −=
i

ijxt
i

ijxtjxt eiveHANonSpinRecHANonSpinPayTotalHANonSpinPay

Replacement Reserve.  When the ISO purchases (h)
Replacement Reserve capacity in the Hour-Ahead Market, 
Scheduling Coordinators for Generating Units and Loads that 
provide this capacity will receive payments for the Trading 
Interval of the Hour-Ahead Market.  The payment for a given 
Generating Unit or Load which provides Replacement Reserve 
capacity over the Trading Interval will be the total quantity of 
Replacement Reserve capacity provided times the zonal 
Market Clearing Price for that Trading Interval in that Zone.  
This payment for Scheduling Coordinator j for providing 
Replacement Reserve capacity from a resource i in Zone x for 
Trading Interval t is calculated as follows:

ReplPayHAijxt = ReplQIHAijxt * PReplHAxt

When a Scheduling Coordinator buys back in the Hour-Ahead 
Market Replacement Reserve capacity which it sold to the ISO 
in the Day-Ahead Market, the payment which the ISO receives 
will be the total quantity of Replacement Reserve capacity 
bought back times the zonal Hour-Ahead Market Clearing 
Price for that Trading Interval in that Zone.

This payment to the ISO from Scheduling Coordinator j to buy 
back Replacement Reserve capacity from a resource i in Zone 
x for Trading Interval t is calculated as follows:
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1 For Regulation, differences between instructed and metered Energy shall be settled as 
Imbalance Energy in accordance with Appendix G2.1.

ReplReceiveHAijxt = ReplQDHAijxt * PReplHAxt

The total Replacement Reserve payment to each Scheduling 
Coordinator for the Trading Interval of the Hour-Ahead Market 
for all the resources that it represents in a given Zone is 
calculated by summing all the payments for the resources of 
the Scheduling Coordinator in the Zone for the Trading Interval 
and then deducting therefrom any amount payable by the 
Scheduling Coordinator to the ISO for Replacement Reserve 
bought back by the Scheduling Coordinator from the ISO in the 
Hour-Ahead Market for the Trading Interval on behalf of 
resources located in the Zone.  This payment for Scheduling 
Coordinator j in Zone x for Trading Interval t is calculated as 
follows:

∑∑ −=
i

ijxt
i

ijxtjxt eHAReplReceivReplPayHAalHAReplPayTot

Real-Time MarketC 2.1.3
Each Scheduling Coordinator will be paid for the real time instructed 
Energy output from Dispatched Spinning Reserve, Non-Spinning 
Reserve, and Replacement Reserve1 resources which it represents at 
the real time Hourly Ex Post Price.  Each Scheduling Coordinator will 
also be paid for Supplemental Energy Dispatched from resources 
which it represents at the same Hourly Ex Post Price.  This payment for 
Scheduling Coordinator j for providing Energy output from a resource i 
in Zone x for Trading Interval t is calculated as follows:

xtijxtijxt P*EnQEnQPay =

The total payment to each Scheduling Coordinator for real time Energy 
output from all resources which it represents for a given Trading 
Interval in a given Zone is calculated by summing all the payments for 
the resources of the Scheduling Coordinator in the Zone for the 
Trading Interval.  This payment for Scheduling Coordinator j in Zone x 
for Trading Interval t is calculated as follows:

∑=
i

ijxtijxt EnQPaylEnQPayTota

ISO allocation of charges to Scheduling CoordinatorsC 2.2

Day-Ahead MarketC 2.2.1
Regulation.  The ISO will charge the zonal cost of providing (i)
Regulation capacity that is not self provided by Scheduling 
Coordinators, in the Day-Ahead Market, through the application 
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of a charge to each Scheduling Coordinator for each Trading 
Interval.  This charge will be computed by multiplying the 
Regulation user rate for the Trading Interval by the Scheduling 
Coordinators Regulation obligation, for which it has not self 
provided, for the same period.

The zonal Regulation user rate for the Day-Ahead Market is 
calculated by dividing the total cost to ISO of purchasing 
Regulation Capacity within the Zone, for the Trading Interval, 
by the total ISO Regulation obligation for the Trading Interval 
within the Zone.  The Day-Ahead Regulation user rate in Zone 
x for Trading Interval t is calculated as follows:

xt

j
jxt

xt talDAAGCObligTo

lDAAGCPayTota
AGCRateDA

∑
=

The Regulation capacity charge for Scheduling Coordinator j in 
the Day-Ahead Market in Zone x for Trading Interval t is 
calculated as follows:

xtjxtjxt AGCRateDA*AGCObligDAAGCChgDA =

Spinning Reserve.  The ISO will charge the zonal cost of (j)
providing Spinning Reserve capacity that is not self provided 
by Scheduling Coordinators, in the Day-Ahead Market, through 
the application of a charge to each Scheduling Coordinator for 
each Trading Interval.  This charge will be computed by 
multiplying the Spinning Reserve capacity user rate for the 
Trading Interval by the Scheduling Coordinators Spinning 
Reserve obligation, for which it has not self provided, for the 
same period.

The zonal Spinning Reserve capacity user rate for the Day-
Ahead Market is calculated by dividing the total cost to ISO of 
purchasing Spinning Reserve capacity within the Zone, for the 
Trading Interval, by the total ISO Spinning Reserve obligation 
for the Trading Interval within the Zone.  The Day-Ahead 
Spinning Reserve capacity user rate in Zone x for Trading 
Interval t is calculated as follows:

xt

j
jxt

xt otalDASpinObligT

alDASpinPayTot
SpinRateDA

∑
=

The Spinning Reserve capacity charge for Scheduling 
Coordinator j in the Day-Ahead Market in Zone x for Trading 
Interval t is calculated as follows:

xtjxtjxt SpinRateDA*ASpinObligDSpinChgDA =

Non-Spinning Reserve.  The ISO will charge the zonal cost of (k)
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providing Non-Spinning Reserve capacity that is not self 
provided by Scheduling Coordinators, in the Day-Ahead 
Market, through the application of a charge to each Scheduling 
Coordinator for each Trading Interval.  This charge will be 
computed by multiplying the Non-Spinning Reserve capacity 
user rate for the Trading Interval by the Scheduling 
Coordinators Non-Spinning Reserve obligation, for which it has 
not self provided, for the same period.

The zonal Non-Spinning Reserve capacity user rate for the 
Day-Ahead Market is calculated by dividing the total cost to 
ISO of purchasing Non-Spinning Reserve capacity within the 
Zone, for the Trading Interval, by the total ISO Non-Spinning 
Reserve obligation for the Trading Interval within the Zone.  
The Day-Ahead Non-Spinning Reserve capacity user rate in 
Zone x for Trading Interval t is calculated as follows:

xt

j
jxt

xt igTotalDANonSpinObl

TotalDANonSpinPay
eDANonSpinRat

∑
=

The Non-Spinning Reserve capacity charge for Scheduling 
Coordinator j in the Day-Ahead Market in Zone x for Trading 
Interval t is calculated as follows:

xtjxtjxt eDANonSpinRat*igDANonSpinObl DANonSpinChg =

Hour-Ahead MarketC 2.2.2
Regulation.  The ISO will charge the zonal net cost of providing (l)
Regulation capacity that is not self provided by Scheduling 
Coordinators, in the Hour-Ahead Market through the 
application of a charge to each Scheduling Coordinator for the 
Trading Interval concerned.  This charge will be computed by 
multiplying the Regulation user rate for the Trading Interval by 
the Scheduling Coordinators Spinning Reserve obligation, for 
which it has not self provided, for the same period.

The zonal Regulation capacity user rate for the Hour-Ahead 
Market is calculated by dividing the total cost to ISO of 
purchasing Regulation capacity within the Zone less any 
amounts payable to the ISO by Scheduling Coordinators for 
Regulation bought back from the ISO in the Hour-Ahead 
Market on behalf of resources located in the Zone, for the 
Trading Interval, by the total ISO Regulation capacity obligation 
for the Trading Interval within the Zone.  The Hour-Ahead 
Regulation capacity user rate in Zone x for Trading Interval t is 
calculated as follows:
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xt

j
jxt

xt talHAAGCObligTo

lHAAGCPayTota
AGCRateHA

∑
=

The Regulation capacity charge for Scheduling Coordinator j in 
the Hour-Ahead Market in Zone x for Trading Interval t is 
calculated as follows:

AGCChgHAjxt = (AGCObligHAjxt * AGCRateHAxt)

- (AGCSellBackjxt * AGCRateHAxt)

Spinning Reserve.  The ISO will charge the zonal net cost of (m)
providing Spinning Reserve capacity that is not self provided 
by Scheduling Coordinators, in the Hour-Ahead Market, 
through the application of a charge to each Scheduling 
Coordinator for the Trading Interval.  This charge will be 
computed by multiplying the Spinning Reserve capacity user 
rate for the Trading Interval by the Scheduling Coordinators 
Spinning Reserve obligation, for which it has not self provided, 
for the same period.

The zonal Spinning Reserve capacity user rate for the Hour-
Ahead Market is calculated by dividing the total cost to ISO of 
purchasing Spinning Reserve capacity within the Zone less any 
amounts payable to the ISO by Scheduling Coordinators for 
Spinning Reserve bought back from the ISO in the Hour-Ahead 
Market on behalf of resources located in the Zone, for the 
Trading Interval, by the total ISO Spinning Reserve obligation 
for the Trading Interval within the Zone.  The Hour-Ahead 
Spinning Reserve capacity user rate in Zone x for Trading 
Interval t is calculated as follows:

xt

j
jxt

xt otalHASpinObligT

alHASpinPayTot

SpinRateHA
∑

=

The Spinning Reserve capacity charge for Scheduling 
Coordinator j in the Hour-Ahead Market in Zone x for Trading 
Interval t is calculated as follows:

SpinChgHAjxt = (SpinObligHAjxt * SpinRateHAxt) 
- (SpinSellBackjxt * SpinRateHAxt)

Non-Spinning Reserve.  The ISO will charge the zonal net cost (n)
of providing Non-Spinning Reserve capacity that is not self 
provided by Scheduling Coordinators, in the Hour-Ahead 
Market, through the application of a charge to each Scheduling 
Coordinator for the Trading Interval.  This charge will be 
computed by multiplying the Non-Spinning Reserve capacity 
user rate for the concerned Trading Interval by the Scheduling 
Coordinators Non-Spinning Reserve obligation, for which it has 
not self provided, for the same period.
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The zonal Non-Spinning Reserve capacity user rate for the 
Hour-Ahead Market is calculated by dividing the total cost to 
ISO of purchasing Non-Spinning Reserve capacity within the 
Zone less any amounts payable to the ISO by Scheduling 
Coordinators for Non-Spinning Reserve bought back from the 
ISO in the Hour-Ahead Market on behalf of resources in the 
Zone, for the Trading Interval, by the total ISO Non-Spinning 
Reserve obligation for the Trading Interval within the Zone.  
The Hour-Ahead Non-Spinning Reserve capacity user rate in 
Zone x for Trading Interval t is calculated as follows:

xt

j
jxt

xt igTotalHANonSpinObl

TotalHANonSpinPay
eHANonSpinRat

∑
=

The Non-Spinning Reserve capacity charge for Scheduling 
Coordinator j in the Hour-Ahead Market in Zone x for Trading 
Interval t is calculated as follows:

NonSpinChgHAjxt = (NonSpinObligHAjxt * NonSpinRateHAxt)
- (NonSpinSellBackjxt * NonSpinRateHAxt)

Replacement ReserveC 2.2.3
Only undispatched Replacement Reserve capacity charges are 
covered within the Ancillary Services calculations.  Dispatched 
Replacement Reserve capacity charges are covered within the 
Imbalance Energy calculations in Appendix D.  This enables the ISO to 
allocate the cost of Dispatched Replacement Reserve capacity to those 
Scheduling Coordinators who contributed to the Imbalance Energy 
requiring such Dispatch.

If there is Congestion in the Day-Ahead Market the ISO will allocate the 
Replacement Reserve capacity Charges (both Dispatched and Un-
Dispatched) on a Zonal basis.  If there is no Congestion in the Day 
Ahead Market the ISO will allocate the Replacement Reserve capacity 
Charges on a ISO Control Area-wide basis (irrespective of whether 
there is Congestion in the Hour Ahead Markets or not) and references 
in C 2.2.3 of this Appendix C to Settlements and Billing Protocol to 
"Zone(s)", "Zonal" and the use of subscript "x" shall be read as 
referring to "ISO Control Area".

The ISO will charge the zonal net cost of providing undispatched 
Replacement Reserve capacity that is not self provided by Scheduling 
Coordinators, in the Day-Ahead and Hour-Ahead Markets, through the 
application of a charge to each Scheduling Coordinator for each 
Trading Interval.  This charge will be computed by multiplying the 
undispatched Replacement Reserve capacity user rate for the Trading 
Interval by the Scheduling Coordinators Replacement Reserve 
obligation, for which it has not self provided, for the same Trading 
Interval.
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The zonal undispatched Replacement Reserve capacity user rate is 
calculated by dividing the net cost to ISO of purchasing undispatched 
Replacement Reserve capacity within the Zone, for the Trading 
Interval, by the total ISO Replacement Reserve obligation for the 
Trading Interval within the Zone.  The net cost to ISO to purchase 
undispatched Replacement Reserve capacity is equal to the total cost 
to ISO to purchase Replacement Reserve capacity less any amounts 
payable to the ISO by Scheduling Coordinators for Replacement 
Reserve bought back from the ISO in the Hour-Ahead Market on behalf 
of resources located in the Zone less the cost for Replacement 
Reserve capacity which was Dispatched.  The undispatched 
Replacement Reserve capacity user rate in Zone x for Trading Interval 
t is calculated as follows:

xt

j
jxt

xt otalReplObligT

RRCalReplPayTot
RateUnDispRepl

−
=
∑ )(

The zonal cost of Replacement Reserve capacity which is dispatched 
in the Real Time Market in a Trading Interval is calculated by 
multiplying the quantity of Replacement Reserve capacity Dispatched 
in the Trading Interval in the Zone by the average price paid for 
Replacement Reserve capacity scheduled in the Day-Ahead Market 
and the Hour-Ahead Market for the same Zone and Trading Interval. 
The cost of Replacement Reserve capacity dispatched in the Real 
Time Market in Zone x for Trading Interval t is calculated as follows:

xtxt ReplQDisp*PavgRepl=RRC

The average price paid for Replacement Reserve capacity in the Day-
Ahead Market in Zone x in Trading Interval t is calculated as follows:

∑ ∑−+∑

∑+∑

=

ij ij
ijxtReplQDHAijxtReplQIHA

ij
ijxtReplQDA

j
jxtalHAReplPayTot

j
jxtalDAReplPayTot

xtPavgRepl

The undispatched Replacement Reserve capacity charge for 
Scheduling Coordinator j in the Day-Ahead and Hour-Ahead Market in 
Zone x for Trading Interval t is calculated as follows:

UnDispReplChgjxt = (ReplObligjxt * UnDispReplRatext)
- (ReplSellBackjxt * UnDispReplRatext)

Real-Time MarketC 2.1.4
The ISO will charge the costs of purchasing real time instructed (o)
Energy output from Dispatched Regulation, Spinning Reserve, 
Non-Spinning Reserve, Replacement Reserve and 
Supplemental Energy resources through the Imbalance Energy 
settlement process.
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Meaning of terms of formulaeC 3

AGCPayDAijxt - $C 3.1
The payment for Scheduling Coordinator j for providing Regulation 
capacity in the Day-Ahead Market from a resource i in Zone x for 
Trading Interval t.

AGCQDAijxt - MWC 3.2
The total quantity of Regulation capacity provided in the ISO Day-
Ahead Market from resource i by Scheduling Coordinator j in Zone x for 
Trading Interval t.

PAGCDAxt - $/MWC 3.3
The Market Clearing Price for units exempt from FERC Ancillary 
Service rate caps or the bid price for those Units subject to the cap for 
Regulation capacity in the Day-Ahead Market for Trading Interval t in 
Zone x.

AGCPayTotalDAjxt - $C 3.4
The total payment for Regulation capacity to Scheduling Coordinator j 
in the Day-Ahead Market in Zone x for Trading Interval t.

AGCPayHAijxt - $C 3.5
The payment for Scheduling Coordinator j for providing incremental 
(additional to Day-Ahead) Regulation capacity in the Hour-Ahead 
Market from a resource i in Zone x for Trading Interval t.

AGCReceiveHAijxt - $C 3.5.1
The payment from Scheduling Coordinator j for buying back from the 
ISO in the Hour-Ahead Regulation capacity which the ISO had 
purchased from Scheduling Coordinator j in the Day-Ahead Market 
from a resource i in Zone x for Trading Interval t.

AGCQIHAijxt - MWC 3.6
The total quantity of incremental (additional to Day-Ahead) Regulation 
capacity provided in the ISO Hour-Ahead Market from resource i by 
Scheduling Coordinator j in Zone x for Trading Interval t.

AGCQDHAijxt - MWC 3.7
The total quantity of decremental (less than Day-Ahead) Regulation 
capacity provided in the ISO Hour-Ahead Market from resource i by 
Scheduling Coordinator j in Zone x for Trading Interval t.
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PAGCHAxt - $/MWC 3.7.1
The Market Clearing Price for units exempt from FERC Ancillary 
Service rate caps or the bid price for those units subject to the cap for 
incremental (additional to Day-Ahead) Regulation capacity in the Hour-
Ahead Market for Trading Interval t in Zone x.  On buyback condition, 
MCP applies.

AGCPayTotalHAjxt - $C 3.8
The total payment for incremental (additional to Day-Ahead) Regulation 
capacity to Scheduling Coordinator j in the Hour-Ahead Market in Zone 
x for Trading Interval t, after deduction of payments from Scheduling 
Coordinator j for buying back from the ISO in the Hour-Ahead, 
Regulation capacity which the ISO had purchased from Scheduling 
Coordinator j in the Day-Ahead Market in Zone x for Trading Interval t.

AGCRateDAxt - $/MWC 3.9
The Day-Ahead Regulation capacity user rate charged to Scheduling 
Coordinators by the ISO in Zone x for Trading Interval t.

AGCObligTotalDAxt - MWC 3.10
The net total Regulation obligation in the Day-Ahead Market in Zone x 
for Trading Interval t as defined in the Ancillary Services Requirements 
Protocol.  This net total equals the total obligation minus that self-
provided.

AGCChgDAjxt - $C 3.11
The Regulation charge for Scheduling Coordinator j in the Day-Ahead 
Market in Zone x for Trading Interval t.

AGCObligDAjxt - MWC 3.12
The net Regulation obligation in the Day-Ahead Market for Scheduling 
Coordinator j in Zone x for Trading Interval t as defined in the Ancillary 
Services Requirements Protocol.  This net obligation equals the 
obligation minus that self-provided.

AGCRateHAxt - $/MWC 3.13
The Hour-Ahead incremental (additional to Day-Ahead) Regulation 
capacity user rate charged to Scheduling Coordinators by the ISO in 
Zone x for Trading Interval t.  Where ASCRateHAxt is applied to 
ASCSellBackjxt it shall be set at zero if there is no market for the sale by 
the ISO of the Regulation capacity concerned to other Scheduling 
Coordinators.

AGCObligTotalHAxt - MWC 3.14
The net total incremental (additional to Day-Ahead) Regulation 
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obligation in the Hour-Ahead Market in Zone x for Trading Interval t as 
defined in the Ancillary Services Requirements Protocol.  This net total 
obligation equals the total obligation minus that self-provided.

AGCChgHAjxt - $C 3.15
The incremental (additional to Day-Ahead) Regulation charge for 
Scheduling Coordinator j in the Hour-Ahead Market in Zone x for 
Trading Interval t.

AGCObligHAjxt - MWC 3.16
The net incremental (additional to Day-Ahead) Regulation obligation in 
the Hour-Ahead Market for Scheduling Coordinator j in Zone x for 
Trading Interval t as defined in the Ancillary Services Requirements 
Protocol.  This net obligation equals the obligation minus that self-
provided.

AGCSell Backjxt - MWC 3.16.1
The decremental (less than Day-Ahead) Regulation obligation in Zone 
x which the Scheduling Coordinator j sells back to the ISO for Trading 
Interval t in the Hour-Ahead Market.

EnQPayijxt - $C 3.17
The payment for Scheduling Coordinator j for Dispatched and 
supplemental Energy output from a resource i in the Real Time Market 
in Zone x for Trading Interval t.

EnQijxt - MWhC 3.18
The Dispatched and supplemental Energy output in the Real Time 
Market from resource i represented by Scheduling Coordinator j in 
Zone x for Trading Interval t.

EnQPayTotaljxt - $C 3.19
The total payment to each Scheduling Coordinator j for Dispatched and 
supplemental Energy output in the Real Time Market from all resources 
which it represents for Trading Interval t in Zone x.

Pxt - $/MWhC 3.20
The Hourly Ex Post Price of Imbalance Energy in the Real Time Market 
in Zone x for Trading Interval t.

SpinPayDAijxt - $C 3.21
The payment for Scheduling Coordinator j for providing Spinning 
Reserve capacity in the Day-Ahead Market from a resource i in Zone x 
for Trading Interval t.
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SpinQDAijxt - MWC 3.22
The total quantity of Spinning Reserve capacity provided in the Day-
Ahead Market by resource i represented by Scheduling Coordinator j in 
Zone x for Trading Interval t.

PSpinDAxt -$/MWC 3.23
The Day-Ahead Market Clearing Price for units exempt from FERC 
Ancillary Service rate caps or the bid price for those units subject to the 
cap for Spinning Reserve capacity in Zone x for Trading Interval t.

SpinPayTotalDAjxt - $C 3.24
The total payment to Scheduling Coordinator j for Spinning Reserve 
capacity in the Day-Ahead Market in Zone x for Trading Interval t.

SpinPayHAijxt - $C 3.25
The payment for Scheduling Coordinator j for providing incremental 
(additional to Day-Ahead) Spinning Reserve capacity in the Hour-
Ahead Market from a resource i in Zone x for Trading Interval t.

SpinReceiveHAljxt - $C 3.25.1
The payment from Scheduling Coordinator j for buying back from the 
ISO in the Hour-Ahead, Spinning Reserve capacity which the ISO had 
purchased from Scheduling Coordinator j in the Day-Ahead Market 
from a resource i in Zone x for Trading Interval t.

SpinQIHAijxt - MWC 3.26
The total quantity of incremental (additional to Day-Ahead) Spinning 
Reserve capacity provided in the Hour-Ahead Market by resource i 
represented by Scheduling Coordinator j in Zone x for Trading Interval 
t.

SpinQDHAijxt - MWC 3.27
The total quantity of decremental (less than Day-Ahead) Spinning 
Reserve capacity provided in the ISO Hour-Ahead Market from 
resource i by Scheduling Coordinator j in Zone x for Trading Interval t.

PSpinHAxt -$/MWC 3.27.1
The Hour-Ahead Market Clearing Price for units exempt from FERC 
Ancillary Service rate caps or the bid price for those units subject to the 
cap for incremental (additional to Day-Ahead) Spinning Reserve 
capacity in Zone x for Trading Interval t.  On Buyback condition, MCP 
applies charge for HA.

SpinPayTotalHAjxt - $C 3.28
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The total payment to Scheduling Coordinator j for incremental 
(additional to Day-Ahead) Spinning Reserve capacity in the Hour-
Ahead Market in Zone x for Trading Interval t, after deduction of 
payments from Scheduling Coordinator j for buying back from the ISO 
in the Hour-Ahead, Spinning Reserve capacity which the ISO had 
purchased from Scheduling Coordinator j in the Day-Ahead market in 
Zone x for Trading Interval t.

SpinRateDAxt - $/MWC 3.29
The Day-Ahead Spinning Reserve capacity user rate charged to 
Scheduling Coordinators by the ISO in Zone x for Trading Interval t.

SpinObligTotalDAxt - MWC 3.30
The net total Spinning Reserve capacity obligation in the Day-Ahead 
Market in Zone x for Trading Interval t as defined in the Ancillary 
Services Requirements Protocol.  This net total equals the total 
obligation minus that self-provided.

SpinChgDAjxt - $C 3.31
The Spinning Reserve capacity charge for Scheduling Coordinator j in 
the Day-Ahead Market in Zone x for Trading Interval t.

SpinObligDAjxt - MWC 3.32
The net Spinning Reserve capacity obligation in the Day-Ahead Market 
for Scheduling Coordinator j in Zone x for Trading Interval t as defined 
in the Ancillary Services Requirements Protocol.  This net obligation 
equals the obligation minus that self-provided.

SpinRateHAxt - $/MWC 3.33
The Hour-Ahead incremental (additional to Day-Ahead) Spinning 
Reserve capacity user rate charged to Scheduling Coordinators by the 
ISO in Zone x for Trading Interval t.  Where SpinRateHAxt is applied to 
SpinSellBackjxt it shall be set at zero if there is no market for the sale by 
the ISO of the Spinning Reserve capacity concerned to other 
Scheduling Coordinators.

SpinObligTotalHAxt - MWC 3.34
The net total incremental (additional to Day-Ahead) Spinning Reserve 
capacity obligation in the Hour-Ahead Market in Zone x for Trading 
Interval t as defined in the Ancillary Services Requirements Protocol.  
This net total obligation equals the total obligation minus that self-
provided.

SpinChgHAjxt - $C 3.35
The incremental (additional to Day-Ahead) Spinning Reserve capacity 
charge for Scheduling Coordinator j in the Hour-Ahead Market in Zone 
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x for Trading Interval t.

SpinObligHAjxt - MWC 3.36
The net incremental (additional to Day-Ahead) Spinning Reserve 
capacity obligation in the Hour-Ahead Market for Scheduling 
Coordinator j in Zone x for Trading Interval t as defined in the Ancillary 
Services Requirements Protocol.  This net obligation equals the 
obligation less that self-provided.

SpinSellBackjxt - MWC 3.36.1
The decremental (less than Day-Ahead) Spinning Reserve capacity 
obligation in Zone x which the Scheduling Coordinator j sells back to 
the ISO for Trading Interval t in the Hour-Ahead Market.

NonSpinPayDAijxt - $C 3.37
The payment for Scheduling Coordinator j for providing Non-Spinning 
Reserve capacity in the Day-Ahead Market from a resource i in Zone x 
for Trading Interval t.

NonSpinQDAijxt - MWC 3.38
The total quantity of Non-Spinning Reserve capacity provided from 
resource i in the Day-Ahead Market by Scheduling Coordinator j in 
Zone x for Trading Interval t.

PNonSpinDAxt - $/MWC 3.39
The Day-Ahead Market Clearing Price for units exempt from FERC 
Ancillary Service rate caps or the bid price for those units subject to the 
cap for Non-Spinning Reserve capacity for Trading Interval t in Zone x.

NonSpinPayTotalDAjxt - $C 3.40
The total payment to Scheduling Coordinator j for providing Non-
Spinning Reserve capacity in the Day-Ahead Market in Zone x for 
Trading Interval t.

NonSpinPayHAijxt - $C 3.41
The payment for Scheduling Coordinator j for providing incremental 
(additional to Day-Ahead) Non-Spinning Reserve capacity in the Hour-
Ahead Market from a resource i in Zone x for Trading Interval t.

NonSpinReceiveHAijxt - $C 3.41.1
The payment from Scheduling Coordinator j for buying back from the 
ISO in the Hour-Ahead, Non-Spinning Reserve capacity which the ISO 
had purchased from Scheduling Coordinator j in the Day-Ahead Market 
from a resource i in Zone x for Trading Interval t.
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NonSpinQIHAijxt - MWC 3.43
The total quantity of incremental (additional to Day-Ahead) Non-
Spinning Reserve capacity provided from resource i in the Hour-Ahead 
Market by Scheduling Coordinator j in Zone x for Trading Interval t.

NonSpinQDHAijxt - MWC 3.44
The total quantity of decremental (less than Day-Ahead) Non-Spinning 
Reserve capacity provided in the ISO Hour-Ahead Market from 
resource i by Scheduling Coordinator j in Zone x for Trading Interval t.

PNonSpinHAxt - $/MWC 3.44.1
The Hour-Ahead zonal Market Clearing Price for units exempt from 
FERC Ancillary Service rate caps or the bid price for those units 
subject to the cap for incremental (additional to Day-Ahead) Non-
Spinning Reserve capacity for Trading Interval t in Zone x.  On 
Buyback condition, MCP applies.

NonSpinPayTotalHAjxt - $C 3.45
The total payment to Scheduling Coordinator j for providing incremental 
(additional to Day-Ahead) Non-Spinning Reserve capacity in the Hour-
Ahead Market in Zone x for Trading Interval t, after deduction of 
payments from Scheduling Coordinator j for buying back from the ISO 
in the Hour-Ahead, Non-Spinning Reserve capacity which the ISO had 
purchased from Scheduling Coordinator j in the Day-Ahead market in 
Zone x for Trading Interval t.

NonSpinRateDAxt - $/MWC 3.46
The Day-Ahead Non-Spinning Reserve capacity user rate charged to 
Scheduling Coordinators by the ISO in Zone x for Trading Interval t.

NonSpinObligTotalDAxt - MWC 3.47
The net total Non-Spinning Reserve capacity obligation in the Day-
Ahead Market in Zone x for Trading Interval t as defined in the Ancillary 
Services Requirements Protocol.  This net total obligation equals the 
total minus that self-provided.

NonSpinChgDAjxt - $C 3.48
The Non-Spinning Reserve Capacity charge for Scheduling 
Coordinator j in the Day-Ahead Market in Zone x for Trading Interval t.

NonSpinObligDAjxt - MWC 3.49
The net Non-Spinning Reserve capacity obligation in the Day-Ahead 
Market for Scheduling Coordinator j in Zone x for Trading Interval t as 
defined in the Ancillary Services Requirements Protocol.  This net 
obligation is the obligation minus that self-provided.
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NonSpinRateHAxt - $/MWC 3.50
The Hour-Ahead incremental (additional to Day-Ahead) Non-Spinning 
Reserve capacity user rate charged to Scheduling Coordinators by the 
ISO in Zone x for Trading Interval t.  Where NonSpinRate HAxt is 
applied to NonSpinSellBackjxt it shall be set at zero if there is no market 
for the sale by the ISO of the Non-Spinning Reserve capacity 
concerned to other Scheduling Coordinators.

NonSpinObligTotalHAxt - MWC 3.51
The net total incremental (additional to Day-Ahead) Non-Spinning 
Reserve capacity obligation in the Hour-Ahead Market in Zone x for 
Trading Interval t as defined in the Ancillary Services Requirements 
Protocol.  The net total obligation is the total minus that self-provided.

NonSpinChgHAjxt - $C 3.52
The incremental (additional to Day-Ahead) Non-Spinning Reserve 
Capacity charge for Scheduling Coordinator j in the Hour-Ahead 
Market in Zone x for Trading Interval t.

NonSpinSellBackjxt - MWC 3.52.1
The decremental (less than Day-Ahead) Non-Spinning Reserve 
capacity obligation in Zone x which the Scheduling Coordinator j sells 
back to the ISO for Trading Interval t in the Hour-Ahead Market.

NonSpinObligHAjxt - MWC 3.53
The net incremental (additional to Day-Ahead) Non-Spinning Reserve 
capacity obligation in the Hour-Ahead Market for Scheduling 
Coordinator j in Zone x for Trading Interval t as defined in the Ancillary 
Services Requirements Protocol.  This net obligation is the obligation 
minus that self-provided.

ReplPayDAijxt - $C 3.54
The payment for Scheduling Coordinator j for providing Replacement 
Reserve capacity in the Day-Ahead Market from a resource i in Zone x 
for Trading Interval t.

ReplQDAijxt - MWC 3.55
The total quantity of Replacement Reserve capacity provided in the 
Day-Ahead Market from resource i by Scheduling Coordinator j in Zone 
x for Trading Interval t.

PReplDAxt -$/MWC 3.56
The Day-Ahead Market Clearing Price for units exempt from FERC 
Ancillary Service rate caps or the bid price for those units not subject to 
the cap for Replacement Reserve capacity in Zone x for Trading 
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Interval t.

ReplPayTotalDAjxt - $C 3.57
The total payment to Scheduling Coordinator j for providing 
Replacement Reserve capacity in the Day-Ahead Market in Zone x for 
Trading Interval t.

ReplReceiveHAijxt - $C 3.57.1
The payment from Scheduling Coordinator j for buying back from the 
ISO in the Hour-Ahead, Replacement Reserve capacity which the ISO 
had purchased from Scheduling Coordinator j in the Day-Ahead Market 
from a resource i in the Zone x for Trading Interval t.

ReplPayHAijxt - $C 3.58
The payment for Scheduling Coordinator j for providing of incremental 
(additional to Day-Ahead) Replacement Reserve capacity in the Hour-
Ahead Market from a resource i in Zone x for Trading Interval t.

ReplQIHAijxt - MWC 3.59
The total quantity of incremental (additional to Day-Ahead) 
Replacement Reserve capacity provided in the Hour-Ahead Market 
from resource i by Scheduling Coordinator j in Zone x for Trading 
Interval t.

ReplQDHAijxt - MWC 3.60
The total quantity of decremental (less than Day-Ahead) Replacement 
Reserve capacity provided in the ISO Hour-Ahead Market from 
resource i by Scheduling Coordinator j in Zone x for Trading Interval t.

PReplHAxt -$/MWC 3.60.1
The Hour-Ahead Market Clearing Price for Non-FERC jurisdictional 
units or the bid price for FERC jurisdictional units for incremental 
(additional to Day-Ahead) Replacement Reserve capacity in Zone x for 
Trading Interval t.  On Buyback condition, MCP applies.

ReplPayTotalHAjxt - $C 3.61
The total payment to Scheduling Coordinator j for providing of 
incremental (additional to Day-Ahead) Replacement Reserve capacity 
in the Hour-Ahead Market in Zone x for Trading Interval t, after 
deduction of payments from Scheduling Coordinator j for buying back 
from the ISO in the Hour-Ahead, Replacement Reserve capacity which 
the ISO had purchased from Scheduling Coordinator j in the Day-
Ahead Market in Zone x from Trading Interval t.

UnDispReplRatext - $/MWC 3.62
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The Day-Ahead and Hour-Ahead undispatched Replacement Reserve 
capacity user rate charged to Scheduling Coordinators by the ISO in 
Zone x for Trading Interval t.

RRC - $C 3.63
The cost of Replacement Reserve capacity dispatched in the Real 
Time Market in Zone x for Trading Interval t.

ReplObligTotalxt - MWC 3.64
The net total Replacement Reserve capacity obligation in the Day-
Ahead and Hour-Ahead Markets in Zone x for Trading Interval t as 
defined in the Ancillary Services Requirements Protocol.  This net total 
obligation is the total obligation minus that self-provided.

ReplPayTotaljxt - $C 3.65
The total payment to Scheduling Coordinator j for providing 
Replacement Reserve capacity in the Day-Ahead and Hour-Ahead 
Markets in zone x for Trading Interval t.

PavgReplxt - $/MWC 3.66
The average price paid for Replacement Reserve capacity in the Day-
Ahead Market and the Hour-Ahead Market in Zone x in Trading 
Interval t.

ReplSellBackjxt - MWC 3.66.1
The decremental (less than Day-Ahead) Replacement Reserve 
capacity obligation in Zone x which the Scheduling Coordinator j sells 
back to the ISO for Trading Interval t in the Hour-Ahead Market.

UnDispReplChgjxt - $C 3.67
The undispatched Replacement Reserve Capacity charge for 
Scheduling Coordinator j in the Day-Ahead and Hour-Ahead Markets in 
Zone x for Trading Interval t.

ReplObligjxt - MWC 3.68
The Replacement Reserve capacity obligation in the Day-Ahead and 
Hour-Ahead Markets for Scheduling Coordinator j in Zone x for Trading 
Interval t as defined in the Ancillary Services Requirements Protocol.

ReplQDispxt - MWhC 3.69
The Dispatched Replacement Reserve capacity in the Day-Ahead 
Market in Zone x in Trading Interval t.
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1 Note that this deviation is a difference between a forward Market value and a Real Time 
value.  It is not inadvertent energy.

APPENDIX A

IMBALANCE ENERGY CHARGE COMPUTATION

Purpose of chargeD 1
The Imbalance Energy charge is the term used for allocating the cost 
of not only the Imbalance Energy (the differences between scheduled 
and actual Generation and Demand), but also any Unaccounted for 
Energy (UFE) and any errors in the forecasted Transmission Losses as 
represented by the GMMs.  Any corresponding cost of Dispatched 
Replacement Reserve Capacity that is not allocated as an Ancillary 
Service is also included along with the Imbalance Energy charge.

Fundamental formulaeD 2

Imbalance Energy Charges on Scheduling CoordinatorsD 2.1
The Imbalance Energy charge for Trading Interval t for Scheduling 
Coordinator j for Zone x is calculated using the following formula:

jxt
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The deviation between scheduled and actual Energy Generation for 
Generator i represented by Scheduling Coordinator j in Zone x during 
Trading Interval t is calculated as follows:

GenDevi = Gs * GMMf -[(Ga - Gadj) * GMMah - Ga/s]

The deviation between scheduled and actual Load consumption for 
Load i represented by Scheduling Coordinator j in Zone x during 
Trading Interval t is calculated as follows:

( )[ ]a/sadjasi LLLLLoadDev +−−=

The deviation between forward scheduled and Real Time adjustments 
to Energy imports1, adjusted for losses, for Scheduling Point q 
represented by Scheduling Coordinator j into zone x during Trading 
Interval t is calculated as follows:

ImpDevq = Is * GMMfq - [(Ia - Iadj) *GMMahq]+Ia/s 

The deviation between forward scheduled and Real Time adjustments 
to Energy exports2 for Scheduling Point q represented by Scheduling 
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2 Note that this deviation is a difference between a forward Market value and a Real Time 

Coordinator j from Zone x during Trading Interval t is calculated as 
follows:

adjasq EEEExpDev −−=

Unaccounted for Energy ChargeD 2.2
The hourly Unaccounted for Energy Charge on Scheduling Coordinator 
j for Trading Interval t for each relevant Zone is calculated in the 
following manner:

The UFE for each utility service territory k is calculated as follows,

( )( )kkkkkkkUDCUFE TLLPMRTMGEIE −+−+−=__

The Transmission Loss calculation per Trading Interval t per relevant 
Zone for each utility service territory k is calculated as follows,

∑∑ −+−= )]1([)]1(*[ ahqaahak GMMIGMMGTL

Each metered demand point, either ISO grid connected or connected 
through a UDC, is allocated a portion of the UFE as follows:

kUDCUFE

z
z

z
zUFE E

D
D

E ___ ∑
=

The UFE charge for Scheduling Coordinator j per Trading Interval per 
relevant Zone is then,

xt
z

zUFEj PEUFEC *)( _∑=

Replacement Reserve Capacity Dispatch ChargeD 2.3
The Replacement Reserve Capacity Dispatch Charge (RRDC) for 
Scheduling Coordinator j in Trading Interval t is calculated using the 
following formula:

RRC

EExpDevImpDevLoadDevGenDevMax
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If there is Congestion in the Day-Ahead Market the ISO will allocate the 
Replacement Reserve Capacity Dispatch Charges on a Zonal basis.  If 
there is no Congestion in the Day-Ahead Market the ISO will allocate 
the Replacement Reserve Capacity Dispatch Charges on a ISO 
Control Area-wide basis (irrespective of whether there is Congestion in 
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value.  It is not inadvertent energy.

the Hour-Ahead Markets or not).

Meaning of terms of formulaeD 3

IECj - $D 3.1
The Imbalance Energy charge on Scheduling Coordinator j in Trading 
Interval t for each relevant Zone.

GenDevi - MWhD 3.2
The deviation between scheduled and actual Energy Generation for 
Generator i represented by Scheduling Coordinator j in Zone x during 
Trading Interval t.

LoadDevi - MWhD 3.3
The deviation between scheduled and actual Load consumption for 
Generator i represented by Scheduling Coordinator j in Zone x during 
Trading Interval t.

ImpDevq - MWhD 3.4
The deviation between forward scheduled and Real Time adjustments 
to Energy imports, as adjusted for losses, for Scheduling Point q 
represented by Scheduling Coordinator j into Zone x during Trading 
Interval t.

ExpDevq - MWhD 3.5
The deviation between forward scheduled and Real Time adjustments 
to Energy exports for Scheduling Point q represented by Scheduling 
Coordinator j from Zone x during Trading Interval t.

Gs - MWhD 3.6
The total scheduled Generation of Scheduling Coordinator j for 
Generator i in Trading Interval t as a result of both the Day-Ahead Final 
Schedule and the Hour-Ahead Final Schedule.

Ga - MWhD 3.7
The total actual metered Generation of Scheduling Coordinator j for 
Generator i in Trading Interval t.

Gadj - MWhD 3.8
The deviation in Real Time Generation ordered by the ISO for 
Congestion Management, Overgeneration, etc.].  This value will be 
calculated based on the projected impact of the Dispatch instruction(s) 
over the time period within the Trading Interval for which such Dispatch 
instruction(s) applies.



CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION
FERC ELECTRIC TARIFF

ORIGINAL VOLUME NO. III Original Sheet No. 33

Issued by:  N. Beth Emery, General Counsel and Vice President
Issued on:  June 1, 1998 Effective:  March 31, 1998

Ga/s - MWhD 3.9
The Energy generated from Ancillary Service resource i or 
Supplemental Energy resource i due to ISO Dispatch of instructions.  
This value will be calculated based on the projected impact of the 
Ancillary Services or Supplemental Energy Dispatch instruction(s) over 
the time period within the Trading Interval for which such Ancillary 
Services or Supplemental Energy Dispatch instruction(s) applies.

GMMf - fractionD 3.10
The forecasted Generation Meter Multiplier (GMM) for Generator i as 
provided to the Scheduling Coordinator by the ISO in advance of the 
operation of the Day-Ahead Market.

GMMfq - fractionD 3.11
The forecasted Generation Meter Multiplier for an Energy import at 
Scheduling Point q as provided to the Scheduling Coordinator by the 
ISO in advance of the Day-Ahead Market.

GMMah - fractionD 3.12
The final forecasted Generation Meter Multiplier (GMM) for a Generator 
i as calculated by the ISO at the hour-ahead stage (but after close of 
the Hour-Ahead Market).

GMMahq - fractionD 3.13
The forecasted Generation Meter Multiplier for an Energy import at 
Scheduling Point q as provided to the Scheduling Coordinator by the 
ISO after close of the Hour-Ahead Market.

Ls - MWhD 3.14
The total scheduled Demand of Scheduling Coordinator j for Demand i 
in Trading Interval t as a result of both the Day-Ahead Final Schedule 
and the Hour-Ahead Final Schedule.

La - MWhD 3.15
The total actual metered Demand of Scheduling Coordinator j for 
Demand i in Trading Interval t.

Ladj - MWhD 3.16
The deviation in realtime Demand (i.e., Load bidding into the market) 
ordered by the ISO for Congestion Management, Overgeneration, etc.].  
This value will be calculated based on the projected impact of the 
Dispatch instruction(s) over the time period within the Trading Interval 
for which such Dispatch instruction(s) applies.

La/s - MWhD 3.17
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The Energy reduction by curtailable Load due to ISO dispatch of 
Ancillary Services from such curtailable Load (i.e., Load bidding into 
the Ancillary Services markets).  This value will be calculated based on 
the projected impact of the Ancillary Services Dispatch instruction(s) 
over the time period within the Trading Interval for which such Ancillary 
Services Dispatch instruction(s) applies.

Is - MWhD 3.18
The total scheduled Energy import of Scheduling Coordinator j through 
Scheduling Point q in Trading Interval t as a result of both the Day-
Ahead Final Schedule and the Hour-Ahead Final Schedule.

Ia - MWhD 3.19
The total actual Energy import of Scheduling Coordinator j through 
Scheduling Point q in Trading Interval t.  This is deemed to be equal to 
the total scheduled Energy import Is.

Iadj - MWhD 3.20
The deviation in real time import ordered by the ISO for congestion 
management, overgeneration, etc. or a result of an import curtailment.  
This value will be calculated based on the projected impact of the 
Dispatch instruction(s) (or curtailment event) between the close of the 
Hour-Ahead Market and the end of the Trading Interval for which such 
Dispatch Instructions(s) (or curtailment event) applies.

Ia/s - MWhD 3.21
The Energy generated from Ancillary Service System Resources 
pursuant to Existing Contracts or Supplemental Energy from interties 
due to ISO's Dispatch instruction.

Es - MWhD 3.22
The total scheduled Energy export of Scheduling Coordinator j through 
Scheduling Point q in Trading Interval t as a result of both the Day-
Ahead Final Schedule and the Hour-Ahead Final Schedule.

Ea - MWhD 3.23
The total actual Energy export of Scheduling Coordinator j through 
Scheduling Point q in Trading Interval t.  This is deemed to be equal to 
the total scheduled Energy export Es.

Eadj - MWhD 3.24
The deviation in Real Time export ordered by the ISO for Congestion 
Management, Overgeneration, etc. or as a result of an export 
curtailment.  This value will be calculated based on the projected 
impact of the Dispatch Instruction(s) (or curtailment event between the 
close of the Hour-Ahead Market and the end of the Trading Interval for 
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which such Dispatch Instruction (or curtailment event) applies.

Pxt - $/MWhD 3.25
The Hourly Ex Post Price for Imbalance Energy for the relevant Trading 
Interval.  This value is calculated as the weighted average of the 12 
Five Minute Ex Post Prices in each Zone during each hour.  The Five 
Minute Ex Post Price is equal to the bid price of the marginal resource 
accepted by the ISO for dispatch and deemed eligible to set the price 
during a five minute period.

UFECj - $D 3.26
The Unaccounted for Energy Charge for Scheduling Coordinator j is 
the cost representing the difference in Energy, for each UDC Service 
Area and Trading Interval, between the net Energy delivered into the 
UDC Service Area, adjusted for UDC Service Area Transmission 
Losses (calculated in accordance with ISO Tariff Section 7.4.3), and 
the total metered Demand within the UDC Service Area adjusted for 
distribution losses using Distribution System loss factors approved by 
the Local Regulatory Authority.  This difference (UFE) which is 
attributable to meter measurement errors, power flow modeling errors, 
energy theft, statistical Load profile errors, and distribution loss 
deviations is multiplied by the Hourly Ex-Post Price.

EUFE_UDC_k - MWhD 3.27
The Unaccounted for Energy (UFE) for utility service territory k.

EUFE_z - MWhD 3.28
The portion of Unaccounted for Energy (UFE) allocated to metering 
point z.

RRDCjD 3.29
The Replacement Reserve Capacity Dispatch Charge for Scheduling 
Coordinator j for Trading Interval t.

RRC - $D 3.30
The Dispatched Replacement Reserve Capacity Cost which is to be 
allocated to Scheduling Coordinators in proportion to their contributions 
to Imbalance Energy requirements.  The RRC is, in turn, calculated as 
the total cost of Replacement Reserve capacity in Trading Interval t (as 
determined in the Hour-Ahead and Day-Ahead Markets) less the 
Undispatched Replacement Reserve Capacity Cost.  [Note:  Both 
these costs are dealt with in the Ancillary Services payments in 
Appendix C]

Gk - MWhD 3.31
The total metered Generation in Trading Interval t in utility service 
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territory k.

Dz - MWhD 3.32
The Demand including Exports in Trading Interval t at metered point z.

Ik - MWhD 3.33
The total metered imports into utility service territory k in Trading 
Interval t.

Ek - MWhD 3.34
The total metered exports from utility service territory k in Trading 
Interval t.

RTMk - MWhD 3.35
The Trading Interval t total of the real-time metering in utility service 
territory k in Trading Interval t.

LPMk - MWhD 3.36
The calculated total of the Load Profile metering in utility service 
territory k per Trading Interval t.

TLk - MWhD 3.37
The Transmission Losses per Trading Interval t in utility service 
territory k.
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USAGE CHARGE COMPUTATION

Purpose of ChargeE 1
The Usage Charge is payable by Scheduling Coordinators who 
schedule Energy across Congested Inter-Zonal Interfaces pursuant to 
Section 7.2.5 of the ISO Tariff.  Scheduling Coordinators who counter-
schedule across Congested Inter-Zonal Interfaces are entitled to 
Usage Charge Payments.  The right to schedule across a Congested 
Inter-Zonal Interface is determined through the ISO's Congestion 
Management procedures.

The following categories of Payments and Charges are covered in this 
Appendix E:

Usage Charges payable by Scheduling Coordinators for (p)
Energy transfers scheduled across Congested Inter-Zonal 
Interfaces and which contribute to Congestion.

Usage Charge rebates payable to Scheduling Coordinators for (q)
Energy transfers scheduled across Congested Inter-Zonal 
Interfaces and which contribute to relieving Congestion.

Credits of net Usage Charge revenues to Participating TOs.(r)

Debits of net Usage Charge revenues to Participating TOs.(s)

Rebates of Usage Charge to Scheduling Coordinators as set (t)
out in E 2.3.3.

Fundamental FormulaeE 2

ISO Usage Charges on Scheduling CoordinatorsE 2.1
Each Scheduling Coordinator j whose Final Schedule includes the 
transfer of Energy scheduled across one or more Congested Inter-
Zonal Interfaces shall (save to the extent that the transfer involves the 
use of transmission capacity represented by Existing Rights and/or 
Non-Converted Rights) pay, or be paid, Usage Charges in Trading 
Interval t calculated in accordance with the following formulae:

In the Day-Ahead Market:

λ dxt
x

jtxdNetZoneImpjtdUC *∑=

In the Hour-Ahead Market:
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λ hxt
x

jtxdjtxh NetZoneImpNetZoneImpjthUC *)(∑ −=

Payments of Usage Charges to Scheduling CoordinatorsE 2.2
Each Scheduling Coordinator j whose Final Schedule includes the 
transfer of Energy from one Zone to another in a direction opposite that 
of Congestion shall (save to the extent that the transfer involves the 
use of transmission capacity represented by Existing Rights and/or 
Non-Converted Rights) receive a Usage Charge payment from the ISO 
calculated in accordance with the formulae described in section E2.1.

ISO Credits and Debits to Transmission Owners of Net Usage E 2.3
Charge Revenues

Day-Ahead MarketE 2.3.1
The ISO will pay to the Participating TOn in respect of the Transmission 
Revenue Balancing Account (being the owner, or part-owner, of a 
Congested Inter-Zonal Interface) its share of the total net Usage 
Charge revenue for Trading Interval t in the Day-Ahead Market in 
accordance with the following formula:

∑=
y

ytdynytdntd LKPayUCTO **µ

Hour-Ahead MarketE 2.3.2
The ISO will pay to the Participating TOn (being the owner, or part 
owner, of a Congested Inter-Zonal Interface) in respect of its 
Transmission Revenue Balancing Account, for Trading Interval t its 
share of the total net Usage Charge revenue in accordance with the 
following formula:

)(** ytdyth
y

ynythnth LLKPayUCTO −=∑µ

Under normal operating conditions, (Lyth - Lytd) is positive and 
Participating TOs will receive a refund on the net Usage Charge for the 
relevant Trading Interval t in the Hour-Ahead Market.

Debits to Participating TOs and Rebates to Scheduling E 2.3.3
Coordinators
If, after the close of the Day-Ahead Market, Participating TOs instruct 
the ISO to reduce interface limits based on operating conditions or an 
unscheduled transmission outage occurs and as a result of  either of 
those events, Congestion is increased and Available Transfer Capacity 
is decreased in the Inter-Zonal Interface in the Hour-Ahead Market, the 
(Lyth - Lytd) will be negative. In this case Participating TOs will be 
charged for the relevant Trading Interval t in the Hour-Ahead Market 
and such charge will be apportioned to those Scheduling Coordinators 
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whose Final Day-Ahead Schedules were reduced.

Meaning of terms of formulaeE 3

UCjtd ($)E 3.1
The Usage Charge payable by or to Scheduling Coordinator j for the 
relevant Trading Interval t in the Day-Ahead Market.

UCjth - $E 3.2
The Usage Charge payable by or to Scheduling Coordinator j for 
Trading Interval t in the Hour-Ahead Market.

NetZoneImpjtxd (MWh)E 3.3
The net Zonal import scheduled by Scheduling Coordinator j in Zone x 
for the relevant Trading Interval t in the Day-Ahead Market.  For Zones 
internal to the ISO Control Area, net Zonal import equals scheduled 
Demand minus scheduled Generation plus transfers.  For zones 
external to the ISO Control Area (i.e., for Scheduling Points), net zonal 
import equals scheduled imports (i.e., out of the ISO Control Area) 
minus scheduled exports (i.e., into the ISO Control Area).

NetZoneImpjtxh (MWh)E 3.4
The net Zonal import scheduled by the Scheduling Coordinator j in 
Zone x for the relevant Trading Interval t in the Hour-Ahead Market.  
For Zones internal to the ISO Control Area, net Zonal import equals 
scheduled Demand minus scheduled Generation plus transfers.  For 
zones external to the ISO Control Area (i.e., for Scheduling Points), net 
zonal import equals scheduled imports (i.e., out of the ISO Control 
Area) minus scheduled exports (i.e., into the ISO Control Area).

λdxt ($/MWh)E 3.5
The reference Zonal marginal price for Zone x for the relevant Trading 
Interval t in the Day-Ahead Market, as calculated by the ISO's 
Congestion Management computer optimization algorithm.

λhxt ($/MWh)E 3.6
The reference Zonal marginal price for Zone x for the relevant Trading 
Interval t in the Hour-Ahead Market, as calculated by the ISO's 
Congestion Management computer optimization algorithm.

PayUCTOntd ($)E 3.7
The amount calculated by the ISO to be paid to or by the Participating 
TOn (in respect of its Transmission Revenue Balancing Account) for the 
relevant Trading Interval t in the Day-Ahead Market.

PayUCTOnth ($)E 3.7.1
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The amount calculated by the ISO to be paid to the Participating TOn 
(in respect of its Transmission Revenue Balancing Account) for the 
relevant Trading Interval t in the Hour-Ahead Market.

µytd ($/MW)E 3.8
The Day-Ahead Congestion price (shadow price) at Inter-Zonal 
interface y for Trading Interval t.  This price is calculated by the ISO's 
Congestion Management computer optimization algorithm.

µyth ($/MW)E 3.8.1
The Hour-Ahead Congestion price (shadow price) at Inter-Zonal 
Interface y for Trading Interval t. This price is calculated by the ISO's 
Congestion Management computer optimization algorithm.

Kyn (%)E 3.9
The percentage ownership by Participating TO n of the Congested 
Inter-Zonal interface y.

Lytd (MW)E 3.10
The total loading of Inter-Zonal Interface y for Trading Interval t in the 
Day-Ahead as calculated by the ISO's Congestion Management 
optimization algorithm.

Lyth (MW)E 3.11
The total loading of Inter-Zonal Interface y for Trading Interval t in the 
Hour-Ahead as calculated by the ISO's Congestion Management 
optimization algorithm.
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WHEELING ACCESS CHARGES COMPUTATION

Purpose of ChargeF 1
The Wheeling Access Charge is paid by Scheduling Coordinators for 
Wheeling as set forth in Section 7.1.4 of the ISO Tariff.  The ISO will 
collect the Wheeling revenues from Scheduling Coordinators on a 
Trading Interval basis and repay these to the Participating TOs based 
on the ratio of each Participating TO's Transmission Revenue 
Requirement to the sum of all Participating TOs' Revenue 
requirements.

Fundamental FormulaeF 2

ISO Charges on Scheduling Coordinators for WheelingF 2.1
The ISO will charge Scheduling Coordinators scheduling a Wheeling 
Out or a Wheeling Through, the product of the Wheeling Access 
Charge and the total of the hourly schedules of Wheeling in MWh for 
each Trading Interval at each Scheduling Point associated with that 
transaction pursuant to Section 7.1.4 of the ISO Tariff.

Wheeling Access ChargeF 2.1.1
The Wheeling Access Charge for each Participating TO is its base 
Transmission Revenue Requirement (TRR) divided by the annual kWh 
deliveries by the Participating TO or End-Use Customers connected to 
its transmission and distribution facilities plus the Participating TO's 
Transmission Revenue Balancing Account (TRBA) adjustment as set 
forth in Section 5 of the TO Tariff.  The Wheeling Access Charge for 
transmission service will be the TO-specific Wheeling Access Charge 
at the point in the ISO Controlled Grid where the Energy is scheduled 
to exit the ISO Controlled Grid.

To the extent that more than one Participating TO owns, or has firm 
entitlement to, transmission capacity exiting the ISO Controlled Grid at 
a Scheduling Point, the ISO will charge Scheduling Coordinators for 
each Trading Interval a rate for Wheeling at that Scheduling Point 
which reflects an average of the Wheeling Access Charge of those 
Participating TOs, weighted by the relative share of such ownership or 
firm entitlements to transmission capacity.  The Weighted Average 
Rate for Wheeling for Scheduling Point q is calculated using the 
following formula; note if there is only one Participating TO owning, or 
having firm entitlement to, transmission capacity at Scheduling Point q 
then this formula gives the TO-specific Wheeling Access Charge:
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WABCq = Σ ( Pn*Qn / Σ Qn )

Wheeling ChargeF 2.1.2
The Wheeling Charge by the ISO on Scheduling Coordinator j for 
Scheduling Point q for each Trading Interval is calculated by the 
product of (i) the weighted average rate for Wheeling at Scheduling 
Point q, and (ii) the summation of kWh wheeled over that Scheduling 
Point in Trading Interval t using the following formula:

WChgjq = WABCq * QChargeWjqt

The total Wheeling Charges by the ISO on Scheduling Coordinator j for 
all Scheduling Points in Trading Interval t is calculated using the 
following formula:

TotalWChgj = Σq WChgjq

ISO Payments to Transmission Owners for WheelingF 2.2
The ISO will pay all Wheeling revenues to Participating TOs on the 
basis of the ratio of each Participating TO's Transmission Revenue 
Requirement ("TRR") (less the TRR associated with Non-Converted 
Rights and Existing Rights) to the sum of all Participating TOs' TRRs 
(less the TRRs associated with Non-Converted Rights and Existing 
Rights) as specified in Section 7.1.4.3 of the ISO Tariff.  The sum to be 
paid to Participating TOn for a Trading Interval is calculated as follows:

∑∑
=

j
j

n
n

n
n totalWChrg

TRR
TRR

PayTO *

Meaning of terms in formulaeF 3

WABCq ($/kWh)F 3.1
The Weighted Average Rate for Wheeling Service for Scheduling Point 
q.

Pn ($/kWh)F 3.2
The Wheeling Access Charge rate for Participating TO n as set forth in 
Section 5 of the TO Tariff.

Qn (MW)F 3.3
The Available Transfer Capacity, whether from transmission ownership 
or contractual entitlements, of each Participating TO n for each ISO 
Scheduling Point which has been placed within the ISO Controlled 
Grid.  Available Transfer Capacity does not include capacity associated 
with Non-Converted Rights and Existing Rights of a Participating TO as 
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defined in Section 2.4.4 of the ISO Tariff.

WChgjq ($)F 3.4
The Wheeling Charges by the ISO on Scheduling Coordinator j for 
Scheduling Point q in Trading Interval t.  Both Wheeling Out and 
Wheeling Through transactions are included in this term.

QChargeWjqt (kWh)F 3.5
The summation of kWh wheeled over Scheduling Point q by 
Scheduling Coordinator j in Trading Interval t.  Both Wheeling Out and 
Wheeling Through transactions are included in this term.

TotalWChgj ($)F 3.6
The total Wheeling Charges payable by Scheduling Coordinator j to the 
ISO for all Scheduling Points over which it has Wheeling transactions 
in Trading Interval t.  Both Wheeling Out and Wheeling Through 
transactions are included in this term.

PayTon ($)F 3.7
The Trading Interval payment of Wheeling Out and Through Revenues 
from the ISO to Participating TO n.

TRRn F 3.8
The Transmission Revenue Requirement of Participating TOn.
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APPENDIX B

VOLTAGE SUPPORT and BLACK START
CHARGES COMPUTATION

Purpose of chargeG 1

Voltage Support (VS) and Black Start (BS) charges are the charges G 1.1
made by the ISO to recover costs it incurs under contracts entered into 
between the ISO and those entities offering to provide VS or BS. Each 
Scheduling Coordinator pays an allocated proportion of the VS&BS 
charge to the ISO so that the ISO recovers the total costs incurred.  

All Generating Units are required by the ISO Tariff to provide reactive G 1.2
power by operating within a power factor range of 0.90 lag and 0.95 
lead. Additional short term Voltage Support required by the ISO is 
referred to as supplemental reactive power.  If the ISO requires the 
delivery of this supplemental reactive power by instructing a 
Generating Unit to operate outside its mandatory MVar range, the 
Scheduling Coordinator representing this Generating Unit will only 
receive compensation if it is necessary to reduce the MW output to 
achieve the MVar instructed output.  Supplemental reactive power 
charges to Scheduling Coordinators are made on a Trading Interval 
basis. As of the ISO Operations Date the ISO will contract for long term 
Voltage Support Service with the Owner of Reliability Must-Run Units 
under Reliability Must-Run contracts.

The ISO will procure Black Start capability through contracts let on an G 1.3
annual basis.  The quantities and locations of the Black Start capability 
will be determined by the ISO based on system analysis studies.  
Charges to Scheduling Coordinators for instructed Energy output from 
Black Start units are made on a Trading Interval basis.

Fundamental formulaeG 2

Payments to Scheduling Coordinators for providing Voltage G 2.1
Support
Payments to Scheduling Coordinators for additional Voltage Support 
service comprise:

Lost Opportunity Cost Payments (supplemental reactive power) to G 2.1.1
Scheduling Coordinators for Generating Units
When the ISO obtains additional Voltage Support by instructing a 
Generating Unit to operate outside its mandatory MVar range by 
reducing its MW output the ISO will select Generating Units based on 



CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION
FERC ELECTRIC TARIFF

ORIGINAL VOLUME NO. III Original Sheet No. 45

Issued by:  N. Beth Emery, General Counsel and Vice President
Issued on:  June 1, 1998 Effective:  March 31, 1998

their Supplemental Energy Bids ($/MWh).  Subject to any locational 
requirements the ISO will select the Generating Unit with the highest 
decremental Supplemental Energy Bid to reduce MW output by such 
amount as is necessary to achieve the instructed MVar reactive energy 
production.  Each Trading Interval the ISO will pay Scheduling 
Coordinator j for that Generating Unit i in Zone x, the lost opportunity 
cost ($) resulting from the reduction of MW output in Trading Interval t 
in accordance with the following formula:

VSSTxijt= Max {0,Pxt - Supxdecit}*DECxit

Long term contract payments to Scheduling Coordinators for G 2.1.2
Reliability Must-Run Units for Generating Units and other Voltage 
Support Equipment
The ISO will pay Scheduling Coordinator j for the provision of Voltage 
Support from its Reliability Must-Run Units located in Zone x in month 
m a sum (VSLTxjm) consisting of:

the total of the Ancillary Service Pre-empted Dispatch (u)
Payments if the ISO has decreased the output of the Reliability 
Must-Run Units for the provision of Voltage Support outside the 
power factor range of the Reliability Must-Run Unit in any 
Trading Interval in month m and/or

(if applicable) the total payments for the provision of Voltage (v)
Support in month m requested by the ISO from the 
synchronous condensers of the Reliability Must-Run Units,

calculated in each case in accordance with the terms of the relevant 
Reliability Must-Run Contract.  Data on these payments will not be 
generated by the ISO.  Such data will be based on the invoices issued 
by the Owners of Reliability Must-Run Generating Units pursuant to 
their Reliability Must-Run Contracts and will be verified by the ISO.

Charges to Scheduling Coordinators for Voltage SupportG 2.2

User RateG 2.2.1
The user rate ($/MWh) for the lost opportunity cost for voltage support 
referred to in G2.1.1 in Zone x for Trading Interval t will be calculated 
using the following formula:

∑
∑

=
j xjt

ij xijt
xt VSQCharge

VSST
VSSTRate

The user rate ($/MWh) for month m for long term voltage support 
referred to in G2.1.2 in Zone x will be calculated using the following 
formula:
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∑

∑
=

jm
xjt

j
xjm

xm QChargeVS

VSLT

VSSTRate

Voltage Support ChargesG 2.2.2
The lost opportunity cost Voltage Support charge ($)payable to recover 
the sums under G2.1.1 for Zone x for Trading Interval t for Scheduling 
Coordinator j will be calculated using the following formula:

xjtxtxjt VSQChargeVSSTRateVSSTCharge *=

The monthly long term voltage support charge ($) payable to recover 
sums under G2.1.2 for Zone x for month m for Scheduling Coordinator j 
will be calculated using the following formula:

∑=
m

xjtxmxjm QChargeVSVSLTRateVSLTCharge *

Payments to Participating Generators for Black StartG 2.3
Payments to Participating Generators that provide Black Start Energy 
or capability shall be made 

in accordance with the agreements they have entered into with the ISO 
for the provision of Black Start services and shall be calculated as 
follows:

Black Start Energy PaymentsG 2.3.1
Whenever a Black Start Generating Unit provides a Black Start in 
accordance with the ISO's instructions, the ISO will pay the Black Start 
Generator for that Unit for the Generating Unit's energy output and start-
up costs.  The ISO will pay Black Start Generator for Generating Unit i, 
the Black Start energy and start-up costs ($) in Trading Interval t in 
accordance with the following formula:

BSEnijt = (EnQBSijt * EnBidijt) + BSSUPijt

Black Start Energy Payments to Owners of Reliability Must-Run G 2.3.2
Units
Whenever a Reliability Must-Run Unit provides a Black Start in 
accordance with the ISO's instructions, the ISO will pay the Scheduling 
Coordinator of the Reliability Must-Run Unit the Generating Unit's 
Energy and start-up costs.  The ISO will pay Scheduling Coordinator j 
for Reliability Must-Run Unit i the Black Start Energy and start-up costs 
($) in Trading Interval t in accordance with the following formula:

BSEnijt = (EnQBSijt * EnBidijt) + (BSSUPijt)

Charges to Scheduling Coordinators for Black StartG 2.4
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User RateG 2.4.1
The user rate ($/MWh) for Black Start Energy payments referred to in 
G2.3.1 and G2.3.2 for Trading Interval t will be calculated using the 
following formula:

∑
∑

=
j jt

ij ijt
t ckStartQChargeBla

BSEn
BSRate

Black Start ChargesG 2.4.2
The user charge  ($/MWh) for Black Start Energy to recover the costs 
of payments under G2.3.1 and G2.3.2 for Trading Interval t for 
Scheduling Coordinator j will be calculated using the following formula:

jttjt ckStartQChargeBlaBSRateBSCharge *=

Meaning of Terms in the FormulaeG 3

VSSTxijt ($)G 3.1
The lost opportunity cost paid by the ISO to Scheduling Coordinator j 
for Generating Unit i in Zone x, resulting from the reduction of MW 
output in Trading Interval t.

Pxt ($/MWh)G 3.2
The Hourly Ex Post price for Imbalance Energy in Trading Interval t in 
Zone x.

Supxdecit ($/MWh)G 3.3
The Supplemental Energy Bid submitted by Scheduling Coordinator j 
for Generating Unit i in Zone x in Trading Interval t, whose output is 
reduced by the ISO to provide additional short term Voltage Support.

Decxit (MW)G 3.4
The reduction in MW by Scheduling Coordinator j for Generating Unit i 
in Zone x in Trading Interval t, in order to provide short term additional 
Voltage Support.

VSLTxjm ($)G 3.5
The payment from the ISO to Scheduling Coordinator j for its Reliability 
Must-Run Units in Zone x for Voltage Support in month m calculated in 
accordance with the relevant Reliability Must-Run Contract.

VSSTRatext ($/MWh)G 3.6
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The Trading Interval lost opportunity cost Voltage Support user rate 
charged by the ISO to Scheduling Coordinators for Trading Interval t for 
Zone x.

VSLTRatexm ($/MWh)G 3.7
The monthly long term voltage support user rate charged by the ISO to 
Scheduling Coordinators for month m for Zone x.

QChargeVSxjt (MWh)G 3.8
The charging quantity for Voltage Support for Scheduling Coordinator j 
for Trading Interval t in Zone x equal to the total metered Demand 
(including exports to neighboring Control Areas) for Scheduling 
Coordinator j in Zone x for Trading Interval t.

VSSTChargexjt ($)G 3.9
The lost opportunity cost Voltage Support user charge for Zone x for 
Trading Interval t for Scheduling Coordinator j.

VSLTChargexjm ($)G 3.10
The long term charge for voltage support for month m for Zone x for 
Scheduling Coordinator j.

BSEn ijt ($)G 3.11
The ISO payment to Scheduling Coordinator j (or Black Start 
Generator j) for that Generating Unit i providing Black Start Energy in 
Trading Interval t.

EnQBS ijt (MWh)G 3.12
The energy output, instructed by the ISO, from the Black Start 
capability of Generating Unit i from Scheduling Coordinator j (or 
Participating Generator j) for Trading Interval t.

EnBid ijt ($/MWh)G 3.13
The price for Energy output from the Black Start capability of 
Generating Unit i of Scheduling Coordinator j or (Black Start Generator 
j) for Trading Interval t calculated in accordance with the applicable 
Reliability Must-Run Contract or Interim Black Start Agreement.

BSSUPijt ($)G 3.14
The start-up payment for a Black Start successfully made by 
Generating Unit i of Scheduling Coordinator j (or Black Start Generator 
j) in Trading Interval t calculated in accordance with the applicable 
Reliability Must-Run Contract or Interim Black Start Agreement.

BSRatet ($/MWh)G 3.15
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The Black Start Energy Payment user rate charged by the ISO to 
Scheduling Coordinators for Trading Interval t.

QChargeBlackstartjt (MW)G 3.16
The charging quantity for Black Start for Scheduling Coordinator j for 
Trading Interval t equal to the total metered Demand (excluding exports 
to neighboring Control Areas) of Scheduling Coordinator j for Trading 
Interval t.
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RELIABILITY MUST-RUN PAYMENTS AND CHARGES COMPUTATION

Purpose of the Payments and ChargesH 1
The Reliability Must-Run Payments are the amounts which the ISO is 
obligated to pay to the owners of Reliability Must-Run Units under or 
arising out of Reliability Must-Run Contracts.  The Reliability Must-Run 
Charges enable the ISO to recover those amounts from relevant 
Participating TOs.

Calculation of Payments and ChargesH 2

Reliability Must-Run Payments.H 2.1
Invoices submitted by Reliability Must-Run Owners to the ISO must be 
calculated as follows:

(a) Agreement A:

The Reliability Must-Run Payment under Agreement A for each month 
for each Owner shall be the total of the payments for that month for 
each Reliability Must-Run Unit owned by the Owner to which the 
Conditions of Must-Run Agreement A apply calculated in accordance 
with those Conditions.  The Agreement A payment for Reliability Must-
Run Owner o for Reliability Must-Run Unit u for month m shall be 
calculated as follows:
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The total payment to each Owner for Reliability Must-Run 
services under Agreement A for a given month shall be calculated by 
summing all the payments for the month for the Reliability Must-Run 
Units owned by the Owner to which Agreement A applies.  The 
payment for Owner o for month m shall be calculated as follows:
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omomomuom
u

om IDAIAAOPARMRPayAATotalPayRMR +++= ∑
(b) Agreement B

The Reliability Must-Run Payment under Agreement B for each month 
for each Owner shall be the total of the payments for that month for 
each Reliability Must-Run Unit owned by the Owner to which the 
Conditions of Must-Run Agreement B apply calculated in accordance 
with those Conditions.  The Agreement B payment for Reliability Must-
Run Owner o for Reliability Must-Run Unit u for month m shall be 
calculated as follows:
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The total payment to each Owner for Reliability Must-Run services 
under Agreement B for a given month shall be calculated by summing 
all the payments for the month for the Reliability Must-Run Units owned 
by the Owner to which Agreement B applies.  The payment for Owner o 
for month m shall be calculated as follows:

omomomuom
u

om IDBIABOPBRMRPayBBTotalPayRMR +++= ∑
(c) Agreement C

The Reliability Must-Run Payment under Agreement C for each month 
for each Owner shall be the total of the payments for that month for 
each Reliability Must-Run Unit owned by the Owner to which the 
Conditions of Must-Run Agreement C apply calculated in accordance 
with those Conditions.  The Agreement C payment for Reliability Must-
Run Owner o for Reliability Must-Run Unit u for month m shall be 
calculated as follows:
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The total payment to each Owner for Reliability Must-Run services 
under Agreement C for a given month shall be calculated by summing 
all the payments for the month for the Reliability Must-Run Units owned 
by the Owner to which Agreement C applies.  The payment for Owner 
o for month m shall be calculated as follows:

omomomuom
u

om IDCIACOPCRMRPayCCTotalPayRMR +++= ∑
(d) Total Payment

The total amount payable to each Owner for each month for Reliability 
Must-Run services shall be the total of the amounts due to the Owner 
under Agreements A, B and C for that month.  The total payment for 
Reliability Must-Run Owner o for month m shall be calculated as 
follows:
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Reliability Must-Run ChargesH 2.2
Each Participating TO shall pay to the ISO the total amount payable by 
the ISO for each month under the Reliability Must-Run Contracts for 
the Reliability Must-Run Units located in the Participating TO's Service 
Area.

The charge to Participating TO n for month m for Reliability Must-Run 
Unit u located in the Service Area of Participating TO n shall be 
calculated as follows:

RMRCnmu = RMRPaynmu 

The total charge to each Participating TO for Reliability Must-Run 
services for a given month shall be calculated by summing all the 
charges for the month for the Reliability Must-Run Units located in the 
Service Area of the Participating TO.  The charge for Participating TO n 
for month m shall be calculated as follows:
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nmu
u

nm RMRCTotal RMRC ∑=

Meaning of terms of formulaeH 3

RMRPayAuom ($)H 3.1
The amount payable to Reliability Must-Run Owner o under Conditions 
of Must-Run Agreement A for Reliability Must-Run Unit u for month m.

RPRuot ($/MWh)H 3.2
The Hourly Reliability Payment Rate for Reliability Must-Run Unit u 
owned by Reliability Must-Run Owner o under the Conditions of Must-
Run Agreement A applicable to Reliability Must-Run Unit u.

Euot (MWh)H 3.3
The Energy Delivered by Reliability Must-Run Unit u owned by 
Reliability Must-Run Owner o in Settlement Period t pursuant to a 
Dispatch Notice or an ISO's Request under the Conditions of Must-Run 
Agreement applicable to Reliability Must-Run Unit u.  Energy Delivered 
can never exceed Energy requested by the ISO in Dispatch Notices or 
ISO's Requests.

EMuot (lb.)H 3.4
The emissions produced by Reliability Must-Run Unit u owned by 
Reliability Must-Run Owner o in Settlement Period t calculated in 
accordance with Schedule C to the Conditions of Must-Run Agreement 
applicable to the Reliability Must-Run Unit when the Reliability Must-
Run Unit Delivers Energy pursuant to a Dispatch Notice or an ISO's 
Request under the Conditions of Must-Run Agreement.  Note:  only 
applicable where Owner is required to pay volumetric fee for 
emissions.

ERuot ($/lb.)H 3.5
The emissions rate for Reliability Must-Run Unit u owned by Reliability 
Must-Run Owner o under the Conditions of Reliability Must-Run 
Agreement applicable to Reliability Must-Run Unit u.  Note:  only 
applicable where Owner is required to pay volumetric fee for 
emissions.

HVO&Muot ($/MWh)H 3.6
The Hourly Variable O&M Costs for Reliability Must-Run Unit u owned 
by Reliability Must-Run Owner o for Settlement Period t under the 
Conditions of Must-Run Agreement applicable to Reliability Must-Run 
Unit u.

SCACuot ($)H 3.6.1
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The Scheduling Coordinator administration charge payable by 
Reliability Must-Run Owner o for Reliability Must-Run Unit u for 
Settlement Period t under the Conditions of Must-Run Agreement 
applicable to Reliability Must-Run Unit u.

HOFuom ($)H 3.7
The Hourly Operating Fuel Costs for Reliability Must-Run Unit u owned 
by Reliability Must-Run Owner o for Energy Delivered pursuant to a 
Dispatch Notice or an ISO's Request under the Conditions of Must-Run 
Agreement applicable to Reliability Must-Run Unit u in month m 
calculated in accordance with Schedule C to the Conditions of Must-
Run Agreement.  This figure must be broken down to show that the 
calculation accords with Schedule C.

SUFCuom ($)H 3.8
The Start-up Fuel Costs for Reliability Must-Run Unit u owned by 
Reliability Must-Run Owner o for Start-ups made in month m pursuant 
to a Dispatch Notice or an ISO's Request under the Conditions of Must-
Run Agreement applicable to Reliability Must-Run Unit u, calculated in 
accordance with Schedule D to the Conditions of Must-Run 
Agreement.  The figure must be broken down to show that the 
calculation accords with Schedule D.

SUPCuot ($)H 3.9
The Start-up and Shutdown Power Costs for Reliability Must-Run Unit 
u owned by Reliability Must-Run Owner o for Start-ups made in month 
m pursuant to a Dispatch Notice or an ISO's Request under the 
Conditions of Must-Run Agreement applicable to Reliability Must-Run 
Unit u, calculated in accordance with Schedule D to the Conditions of 
Must-Run Agreement.  This figure must be broken down to show that 
the calculation accords with Schedule D.

OSUCuom ($)H 3.10
The other Start-up costs for Reliability Must-Run Unit u owned by 
Reliability Must-Run Owner o for Start-ups made in month m pursuant 
to a Dispatch Notice or an ISO's Request under the Conditions of Must-
Run Agreement applicable to Reliability Must-Run Unit u, calculated in 
accordance with Schedule D to the Conditions of Must-Run 
Agreement.  This figure must be broken down to show that the 
calculation accords with Schedule D.

AGCuot ($)H 3.11
The amount payable under the Conditions of Must-Run Agreement A 
applicable to Reliability Must-Run Unit u owned by Reliability Must-Run 
Owner o for Regulation capacity Delivered by Reliability Must-Run Unit 
u in Settlement Period t pursuant to a Dispatch Notice or ISO's 
Request issued by the ISO under the Conditions of Must-Run 



CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION
FERC ELECTRIC TARIFF

ORIGINAL VOLUME NO. III Original Sheet No. 55

Issued by:  N. Beth Emery, General Counsel and Vice President
Issued on:  June 1, 1998 Effective:  March 31, 1998

Agreement.

SRuot ($)H 3.12
The amount payable under the Conditions of Must-Run Agreement A 
applicable to Reliability Must-Run Unit u owned by Reliability Must-Run 
Owner o for Spinning Reserve Capacity Delivered by Reliability Must-
Run Unit u in Settlement Period t pursuant to a Dispatch Notice or 
ISO's Request issued by the ISO under the Conditions of Must-Run 
Agreement.

NSRuot ($)H 3.13
The amount payable under the Conditions of Must-Run Agreement A 
applicable to Reliability Must-Run Unit u owned by Reliability Must-Run 
Owner o for Non-Spinning Reserve Capacity Delivered by Reliability 
Must-Run Unit u in Settlement Period t pursuant to a Dispatch Notice or 
ISO's Request issued by the ISO under the Conditions of Must-Run 
Agreement.

RRuot ($)H 3.14
The charge under the Conditions of Must-Run Agreement A applicable 
to Reliability Must-Run Unit u owned by Reliability Must-Run Owner o 
for Replacement Reserve Capacity Delivered by Reliability Must-Run 
Unit u in Settlement Period t pursuant to a Dispatch Notice or ISO's 
Request issued by the ISO under the Conditions of Must-Run 
Agreement.

VSuot ($)H 3.15
The amount payable under the Conditions of Must-Run Agreement 
applicable to Reliability Must-Run Unit u owned by Reliability Must-Run 
Owner o for additional Voltage Support Delivered by Reliability Must-
Run Unit u in Settlement Period t pursuant to a Dispatch Notice or 
ISO's Request issued by the ISO under the Conditions of Must-Run 
Agreement.  This will be either the Ancillary Service Pre-empted 
Dispatch Payment or the payment for Voltage Support from 
synchronous condensers, calculated in each case in accordance with 
the terms of the applicable Conditions of Must-Run Agreement.

ASPDPuot ($/MWh)H 3.16
The amount payable under the Conditions of Must-Run Agreement 
applicable to Reliability Must-Run Unit u owned by Reliability Must-Run 
Owner o for reducing its Scheduled output in order to Deliver 
Regulation, Spinning Reserve, Non-Spinning Reserve or Replacement 
Reserve capacity in Settlement Period t pursuant to a Dispatch Notice 
or ISO's Request issued by the ISO under the Conditions of Must-Run 
Agreement.

EAuot (MWh)H 3.16.1
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The Energy requested to be Delivered by Reliability Must-Run Unit u 
owned by Reliability Must-Run Owner o in Settlement Period t in a 
Dispatch Notice or an ISO's Request issued in the Day-Ahead or the 
Hour-Ahead under the Conditions of Must-Run Agreement applicable 
to Reliability Must-Run Unit u.

SCPuot ($/MWh)H 3.17
The price payable to Reliability Must-Run Unit Owner o from its 
Scheduling Coordinator for Energy scheduled to be delivered in 
Settlement Period t by Reliability Must-Run Unit u pursuant to a 
Dispatch Notice or ISO's Request issued by the ISO under the 
Conditions of Must-Run Agreement applicable to Reliability Must-Run 
Unit u.  This is the Energy weighted average of the decremental 
Adjustment Bids accepted by the ISO to accommodate Reliability Must-
Run Generation and to relieve Intra-Zonal Congestion as described in 
Appendix B to SABP.

SCASCP uot ($/MWh)H 3.18
The price payable to Reliability Must-Run Unit Owner o from its 
Scheduling Coordinator for Regulation, and/or Spinning Reserve, 
and/or Non-Spinning Reserve, and/or Replacement Reserve capacity 
Delivered in Settlement Period t by Reliability Must-Run Unit u pursuant 
to a Dispatch Notice or ISO's Request issued by the ISO under the 
Conditions of Must-Run Agreement applicable to Reliability Must-Run 
Unit u.

SCASEPuot ($/MWh)H 3.19
The price payable to Reliability Must-Run Unit Owner o from its 
Scheduling Coordinator for Energy delivered from Regulation, and/or 
Spinning Reserve, and/or Non-Spinning Reserve, and/or Replacement 
Reserve capacity in Settlement Period t in compliance with a Dispatch 
Notice or ISO's Request issued by the ISO under the Conditions of 
Must-Run Agreement applicable to Reliability Must-Run Unit u.

ERuot (MWh)H 3.19.1
The Energy requested to be Delivered by Reliability Must-Run Unit u 
owned by Reliability Must-Run Owner o in Settlement Period t in a 
Dispatch Notice or an ISO's Request issued in Real Time under the 
Conditions of Must-Run Agreement applicable to Reliability Must-Run 
Unit u.

Pxuot ($/MWh)H 3.19.2
The Hourly Ex Post Price for Settlement Period t for the Zone in which 
Reliability Must-Run Unit u owned by Reliability Must-Run Owner o is 
located.

RMRPayTotalAom ($)H 3.20
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The total amount payable by the ISO to Reliability Must-Run Owner o 
for month m for Reliability Must-Run services from Reliability Must-Run 
Units to which Conditions of Must-Run Agreement A apply.

OPAom ($)H 3.21
Any amount payable for month m from the ISO to Reliability Must-Run 
Owner o or from the Owner to the ISO (in which case this figure shall 
have a negative value) under Article 8.4 of Conditions of Must-Run 
Agreement A.

IAAom ($)H 3.22
Any interest payable for month m from the ISO to Reliability Must-Run 
Owner o or from the Owner to the ISO (in which case this figure shall 
have a negative value) under Article 4.5(f) of Conditions of Must-Run 
Agreement A.

IDAom ($)H 3.23
Any interest payable from the ISO to Reliability Must-Run Owner o or 
from the Owner to the ISO (in which case this figure shall have a 
negative value) under Article 4.5(e) of Conditions of Must-Run 
Agreement A in respect of unpaid or disputed amounts, provided that 
such interest has not previously been included in any invoice.

RMRPayBuom ($)H 3.24
The amount payable to Reliability Must-Run Owner o under Conditions 
of Must-Run Agreement B for Reliability Must-Run Unit u for month m.

APuot ($)H 3.25
The Availability Payment for Settlement Period t for Reliability Must-
Run Unit u owned by Reliability Must-Run Owner o calculated in 
accordance with the Conditions of Must-Run Agreement applicable to 
Reliability Must-Run Unit u.

PXMt ($/MWh)H 3.26
The Power Exchange Market Clearing Price for Settlement Period t.

EMTuot (MWh)H 3.27
The Energy delivered from Reliability Must-Run Unit u owned by 
Reliability Must-Run Owner o in Settlement Period t pursuant to a 
Market Transaction.

RMRPayTotalBom ($)H 3.28
The total amount payable by the ISO to Reliability Must-Run Owner o 
for month m for Reliability Must-Run services from Reliability Must-Run 
Units to which Conditions of Must-Run Agreement B apply.
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OPBom ($)H 3.29
Any amount payable for month m from ISO to Reliability Must-Run 
Owner o under Article 2.2(g) or 8.6(b) of Conditions of Must-Run 
Agreement B or from the Owner to the ISO (in which case this figure 
shall have a negative value) under Article 2.2(b) or 8.6(b).

IABom ($)H 3.30
Any interest payable for month m from the ISO to Reliability Must-Run 
Owner o or from the Owner to the ISO (in which case this figure shall 
have a negative value) under Article 4.6(f) of Conditions of Must-Run 
Agreement B.

IDBom ($)H 3.31
Any interest payable from the ISO to Reliability Must-Run Owner o or 
from the Owner to the ISO (in which case this figure shall have a 
negative value) under Article 4.6(e) of Conditions of Must-Run 
Agreement B in respect of unpaid or disputed amounts, provided that 
such interest has not previously been included in any invoice.

RMRPayCuom ($)H 3.32
The amount payable to Reliability Must-Run Owner o under Conditions 
of Must-Run Agreement C for Reliability Must-Run Unit u for month m.

RMRPayTotalCom ($)H 3.33
The total amount payable by the ISO to Reliability Must-Run Owner o 
for month m for Reliability Must-Run services from Reliability Must-Run 
Units to which Conditions of Must-Run Agreement C apply.

OPCom ($)H 3.34
Any amount payable for month m from the ISO to Reliability Must-Run 
Owner O under Article 2.2(f) or 8.6(b) or from the Owner to the ISO (in 
which case this figure shall have a negative value) under Article 2.2 (b) 
or 8.6(b) of Conditions of Must-Run Agreement C.

IACom ($)H 3.35
Any interest payable for month m from the ISO to Reliability Must-Run 
Owner o or from the Owner to the ISO (in which case this figure shall 
have a negative value) under Article 4.6(f) of Conditions of Must-Run 
Agreement C.

IDCom ($)H 3.36
Any interest payable from the ISO to Reliability Must-Run Owner o or 
from the Owner to the ISO (in which case this figure shall have a 
negative value) under Article 4.6(e) of Conditions of Must-Run 
Agreement C in respect of unpaid or disputed amounts, provided that 
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such interest has not previously been included in any invoice.

RMRCnmu ($)H 3.37
The Reliability Must-Run Charge payable by Participating TO n for 
month m for Reliability Must-Run Unit u located in the Participating 
TO n's Service Area.

RMRPaynmu ($)H 3.38
The total amount payable by the ISO for month m under the Conditions 
of Must-Run Agreement applicable to Reliability Must-Run Unit u 
located in the Service Area of Participating TO n.

AGCnmu ($)H 3.39
The amount received in month m by the ISO from Scheduling 
Coordinators for Regulation capacity held on Reliability Must-Run Unit 
u located in the Service Area of Participating TO n pursuant to a 
Dispatch Notice or ISO's Request issued by the ISO under the 
Conditions of Must-Run Agreement.

SRnmu ($)H 3.40
The amount received by the ISO from Scheduling Coordinators in 
month m for Spinning Reserve capacity held on Reliability Must-Run 
Unit u located in the Service Area of Participating TO n pursuant to a 
Dispatch Notice or ISO's Request issued by the ISO under the 
Conditions of Must-Run Agreement.

NSRnmu ($)H 3.41
The amount received by the ISO from Scheduling Coordinators in 
month m for Non-Spinning Reserve capacity held on Reliability Must-
Run Unit u located in the Service Area of Participating TO n pursuant to 
a Dispatch Notice or ISO's Request issued by the ISO under the 
Conditions of Must-Run Agreement.

RRnmu ($)H 3.42
The amount received by the ISO from Scheduling Coordinators in 
month m for Replacement Reserve capacity held on Reliability Must-
Run Unit u located in the Service Area of Participating TO n pursuant to 
a Dispatch Notice or ISO's Request issued by the ISO under the 
Conditions of Must-Run Agreement.

VSntu ($)H 3.43
The amount received by the ISO from Scheduling Coordinators in 
month m for additional Voltage Support provided by Reliability Must-
Run Unit u located in the Service Area of Participating TO n pursuant to 
a Dispatch Notice or ISO's Request issued by the ISO under the 
Conditions of Must-Run Agreement.
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Total RMRCnm ($)H 3.44
The total Reliability Must-Run charge payable by Participating TO n for 
month m for Reliability Must-Run services from Reliability Must-Run 
Units located in the Participating TO n Service Area.

Data Input/OutputH 4

Term Units Variable Name Input or 
Output

Detail Required

RMRPayAuom $ RMR Unit 
Payment under A

Output By Unit

RPRuot $/MWh Reliability 
Payment Rate

Input By Unit

By Settlement 
Period

Euot MWh Non-Market 
Transaction 
Energy Delivered 

Input By Unit

By Settlement 
Period

EMuot lb. Emissions 
Produced

Input By Unit

By Settlement 
Period

ERuot $/lb. Emissions rate Input By Unit

By Settlement 
Period

HVO&Muot $/MWh Variable O&M 
Rate

Input By Unit

By Settlement 
Period

SCACuot $ SC Admin. Charge Input By Unit
HOFuom $ Hourly Operating 

Fuel Costs
Input By Unit

SUFCuom $ Startup Fuel Costs Input By Unit
SUPCuom $ Startup and 

Shutdown Power 
Costs

Input By Unit

OSUCuom $ Shutdown Power 
Costs

Input By Unit

AGCuot $ Regulation 
Payment due

Input By Unit

By Settlement 
Period

SRuot $ Spinning Reserve 
Payment due

Input By Unit

By Settlement 
Period
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NSRuot $ Non-Spinning 
Reserve Payment 
due

Input By Unit

By Settlement 
Period

RRuot $ Replacement 
Reserve Payment 
due

Input By Unit

By Settlement 
Period

VSuot $ Voltage Support 
Payment due

Input By Unit

By Settlement 
Period

ASPDP $/MWh Ancillary Service 
Pre-empted 
Dispatch Payment

Input By Unit

By Settlement 
Period

EAuot MWh Energy Requested

DA and HA

Input By Unit

By Settlement 
Period

SCPuot $ Scheduling 
Coordinator's 
Energy Price

Input By Unit

By Settlement 
Period

SCASCP $/MW Scheduling 
Coordinator's 
Ancillary Service 
Capacity Price

Input By Unit

By Settlement 
Period

SCASEP $/MWh Scheduling 
Coordinator's 
Ancillary Service 
Energy Price

Input By Unit

By Settlement 
Period

ERuot MWh Energy Requested 
in Real Time

Input By Unit

By Settlement 
Period

Pxuot $/MWh Zonal Hourly Ex 
Post Price for 
Uninstructed 
Imbalance Energy

Input By Unit

By Settlement 
Period

RMRPayTotalAom $ Total RMR 
Payment under A

Output

OPAom $ Other A Payment Input
IAA $ Interest on 

adjustments
Input

IDA $ Interest on unpaid 
and disputed 
amounts

Input
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RMRPayBuom $ RMR Unit 
Payment under B

Output By Unit

APuot MWh Availability 
Payment

Input By Unit

By Settlement 
Period

PXMt $/MWh PX Market 
Clearing Price

Input

EMTuot MWh Market 
Transaction 
Energy

Input By Unit

By Settlement 
Period

RMRPayTotalBom $ Total RMR 
Payment under B

Output

OPBom $ Other B Payment Input
IAB $ Interest on 

adjustments
Input

IDB $ Interest on unpaid 
and disputed 
amounts

Input

RMRPayCuom $ RMR Unit 
Payment under C

Output By Unit

RMRPayTotalCom $ Total RMR 
Payment under C

Output

OPCom $ Other C Payment Input
IAC $ Interest on 

adjustments
Input

IDC $ Interest on unpaid 
or disputed 
amounts

Input

RMRCnmu $ RMR Charge per 
Unit

Output By Unit

RMRPaynmu $ RMR Unit 
Payments

Input By Unit

Total RMRCnm $ Total RMR Charge Output
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DRAFT SAMPLE OF INVOICE
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Independent System Operator

MARKET INVOICE

CUSTOMER 1
101 N. Harbor Blvd.
Anaheim   CA  92808

Invoice: 181
Date: 20-JUN-97
Customer Number: 1000

Please send payment to:

1000 South Fremont Avenue
Building A-11
Alhambra CA  91803

For all inquiries contact:
1-800-ISO-HELP

Comments:

Charges settlement date:  20-JUN-97 to 20-JUN-97

Charge Type Description Amount

0001 0001-Day-Ahead Spinning Reserve due SC -$845.00
0002 0002-Day-Ahead Non-Spinning Reserve due SC -$1,025.00
0003 0003-Day-Ahead AGC/Regulation due SC -$1,025.00
0004 0004-Day-Ahead Replacement Reserve due SC -$1,385.00
0051 0051-Hour-Ahead Spinning Reserve due SC -$1,565.00
0052 0052-Hour-Ahead Non-Spinning Reserve due SC -$1,745.00
0053 0053-Hour-Ahead AGC/Regulation due SC -$1,925.00
0054 0054-Hour-Ahead Replacement Reserve due SC -$2,105.00
0101 0101-Day-Ahead Spinning Reserve due ISO $22,075.00
0102 0102-Day-Ahead Non-Spinning Reserve due ISO $23,935.00
0103 0103-Day-Ahead AGC/Regulation due ISO $25,795.00
0104 0104-Day-Ahead Replacement Reserve due ISO $27,655.00
0251 0251-Hour-Ahead Intra-Zonal Congestion Settlement due ISO $385.00
0252 0252-Hour-Ahead Intra-Zonal Congestion Charge/Refund due ISO $4,925.00
0253 0253-Hour-Ahead Inter-Zonal Congestion Settlement due ISO $5,285.00
0301 0301-Ex-Post A/S Energy due SC -$6,005.00
0302 0302-Ex-Post Supplemental Reactive Power due SC -$6,365.00
0303 0303-Ex-Post Replacement Reserve due ISO (Dispatched) $6,725.00
0304 0304-Ex-Post Replacement Reserve due ISO (Undispatched) $7,085.00
Invoice Total


