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APPENDIX C

ANCILLARY SERVICES CHARGES COMPUTATION

C 1 Purpose of charges

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, Load
and System Resource.  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, Loads and System Resources 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.
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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*AGCObligAGCChgDA =

(b)           Spinning Reserve.  The ISO will charge the zonal cost of 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 Coordinator’s 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:
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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*SpinObligSpinChgDA =

(c)            Non-Spinning Reserve.  The ISO will charge the zonal cost of 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 Coordinator’s 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 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:
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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*igNonSpinObl DANonSpinChg =

(d)           Replacement Reserve.  The ISO will charge the zonal cost of providing
Replacement 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 Replacement Reserve user rate for the
Trading Interval by the Scheduling Coordinator’s Replacement Reserve
obligation, for which it has not self provided, for the same period.

The zonal Replacement Reserve user rate for the Day-Ahead Market is
calculated by dividing the total cost to ISO of purchasing 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 Day-Ahead Replacement Reserve user rate in Zone x for Trading
Interval t is calculated as follows:
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The Replacement Reserve capacity charge for Scheduling Coordinator j in
the Day-Ahead Market in Zone x for Trading Interval t is calculated as
follows:
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xtjxtjxt ReplRateDA*ObliglRepReplChgDA =

C 2.2.2 Hour-Ahead Market

(a)           Regulation.  The ISO will charge the zonal net cost of providing 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 Coordinator’s Regulation 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 the 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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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 = (AGCObligjxt * AGCRateHAxt)

(b)           Spinning Reserve.  The ISO will charge the zonal net cost of 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 Coordinator’s 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:
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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 = (SpinObligjxt * SpinRateHAxt)

(c)            Non-Spinning Reserve.  The ISO will charge the zonal net cost 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 Coordinator’s 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 igTotalNonSpinObl

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 = (NonSpinObligjxt * NonSpinRateHAxt)

(d)           Replacement Reserve.  The ISO will charge the zonal cost of providing
Replacement 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 each Trading Interval.  This charge will
be computed by multiplying the Replacement Reserve user rate for the
Trading Interval by the Scheduling Coordinator’s Replacement Reserve
obligation, for which it has not self provided, for the same period.

The zonal Replacement Reserve user rate for the Hour-Ahead Market is
calculated by dividing the total cost to ISO of purchasing Replacement
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 Replacement Reserve obligation for the
Trading Interval within the Zone.  The Hour-Ahead Replacement Reserve
user rate in Zone x for Trading Interval t is calculated as follows:
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The Replacement Reserve capacity charge for Scheduling Coordinator j in
the Hour-Ahead Market in Zone x for Trading Interval t is calculated as
follows:

xtjxtjxt ReplRateHA*ObliglRepReplChgHA =
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C 2.2.3 Real-Time Market

The ISO will charge the costs of purchasing real time instructed Energy output from
Dispatched Regulation, Spinning Reserve, Non-Spinning Reserve, Replacement
Reserve and Supplemental Energy resources through the Imbalance Energy
settlement process.

C 3 Meaning of terms of formulae

C 3.1 AGCPayDAijxt - $

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.

C 3.2 AGCQDAijxt – MW

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.

C 3.3 PAGCDAxt - $/MW

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.

C 3.4 AGCPayTotalDAjxt - $

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

C 3.5 AGCPayHAijxt - $

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.

C 3.5.1 AGCReceiveHAijxt - $

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.
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C 3.6 AGCQIHAijxt – MW

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.

C 3.7 AGCQDHAijxt – MW

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.

C 3.7.1 PAGCHAxt - $/MW

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.

C 3.8 AGCPayTotalHAjxt - $

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.

C 3.9 AGCRateDAxt - $/MW

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

C 3.10 AGCObligTotalxt – MW

The net total Regulation obligation 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.

C 3.11 AGCChgDAjxt - $

The Regulation charge for Scheduling Coordinator j in the Day-Ahead Market in Zone
x for Trading Interval t.
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C 3.12 AGCObligjxt – MW

The net Regulation obligation 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.

C 3.13 AGCRateHAxt - $/MW

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.

C 3.14 AGCChgHAjxt - $

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

C 3.15 EnQPayijxt - $

The payment for Scheduling Coordinator j for Instructed Imbalance Energy output
from a resource i in the Real Time Market in Zone x for Trading Interval t.
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C 3.16 EnQijxt – MWh

The Instructed Imbalance Energy output in the Real Time Market from resource i
represented by Scheduling Coordinator j in Zone x for Trading Interval t.

C 3.17 EnQPayTotaljxt - $

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.

C 3.18 Pxt - $/MWh

The Hourly Ex Post Price of Uninstructed Imbalance Energy in the Real Time Market
in Zone x for Trading Interval t.

C 3.19 SpinPayDAijxt - $

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.

C 3.20 SpinQDAijxt – MW

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.

C 3.21 PSpinDAxt -$/MW

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.

C 3.22 SpinPayTotalDAjxt - $

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

C 3.23 SpinPayHAijxt - $

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.

C 3.23.1 SpinReceiveHAljxt - $

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

C 3.24 SpinQIHAijxt – MW

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.

C 3.25 SpinQDHAijxt – MW

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.

C 3.25.1 PSpinHAxt -$/MW

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.

C 3.26 SpinPayTotalHAjxt - $

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.

C 3.27 SpinRateDAxt - $/MW

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

C 3.28 SpinObligTotalxt – MW

The net total Spinning Reserve capacity obligation 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.

C 3.29 SpinChgDAjxt - $

The Spinning Reserve capacity charge for Scheduling Coordinator j in the Day-Ahead
Market in Zone x for Trading Interval t.
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C 3.30 SpinObligjxt – MW

The net Spinning Reserve capacity obligation 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.

C 3.31 SpinRateHAxt - $/MW

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.

C 3.32 SpinChgHAjxt - $

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

C 3.33 NonSpinPayDAijxt - $

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.
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C 3.34 NonSpinQDAijxt – MW

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.

C 3.35 PNonSpinDAxt - $/MW

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.

C 3.36 NonSpinPayTotalDAjxt - $

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.

C 3.37 NonSpinPayHAijxt - $

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.

C 3.37.1 NonSpinReceiveHAijxt - $

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.

C 3.38 NonSpinQIHAijxt – MW

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.

C 3.39 NonSpinQDHAijxt – MW

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.

C 3.39.1 PNonSpinHAxt - $/MW

The Hour-Ahead zonal Market Clearing Price for units exempt from FERC Ancillary
Service rate caps or the bid price for those units
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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.

C 3.40 NonSpinPayTotalHAjxt - $

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.

C 3.41 NonSpinRateDAxt - $/MW

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

C 3.42 NonSpinObligTotalxt – MW

The net total Non-Spinning Reserve capacity obligation 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.

C 3.43 NonSpinChgDAjxt - $

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

C 3.44 NonSpinObligjxt – MW

The net Non-Spinning Reserve capacity obligation 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.

C 3.45 NonSpinRateHAxt - $/MW

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.
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C 3.46 NonSpinChgHAjxt - $

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.

C 3.47 NonSpinObligHAjxt – MW

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.

C 3.48 ReplPayDAijxt - $

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.

C 3.49 ReplQDAijxt – MW

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.

C 3.50 PReplDAxt -$/MW

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 Interval t.
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C 3.51 ReplPayTotalDAjxt - $

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

C 3.51.1 ReplReceiveHAijxt - $

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.

C 3.52 ReplPayHAijxt - $

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.

C 3.53 ReplQIHAijxt – MW

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.

C 3.54 ReplQDHAijxt – MW

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.

C 3.54.1 PReplHAxt -$/MW

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.

C 3.55 ReplPayTotalHAjxt - $

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.
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C 3.56 ReplRateDAxt - $/MW

The Day-Ahead Replacement Reserve capacity user rate charged to Scheduling
Coordinators by the ISO in Zone x for Trading Interval t.

C 3.57 ReplChgDAjxt - $

The Replacement Reserve capacity charge for Scheduling Coordinator j in the Day-
Ahead Market in Zone x for Trading Interval t.

C 3.58 ReplRateHAxt – $/MW

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.

C 3.59 ReplChgHAjxt - $

The incremental (additional to Day-Ahead) Replacement Reserve capacity charge for
Scheduling Coordinator j in the Hour-Ahead Market in zone x for Trading Interval t.

C 3.60 ReplObligTotalxt – MW

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.

C 3.61 ReplPayTotaljxt - $

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.

C 3.62 PavgReplxt - $/MW

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.

C 3.63 UnDispReplChgjxt - $

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.

.
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C 3.64 ReplObligjxt – MW

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.

C 3.65 ReplQDispxt – MWh

The Dispatched Replacement Reserve capacity in the Day-Ahead Market in Zone x in
Trading Interval t.
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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 is calculated as follows:

adjasq EEEExpDev −−=

D 2.2 Unaccounted for Energy Charge

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

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

xt
z

zUFEj PEUFEC *)( _∑=

                                                       
* Note that this deviation is a difference between a forward Market value and a Real Time value.  It is

not inadvertent energy.
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D 3 Meaning of terms of formulae

D 3.1 IECj – $

The Imbalance Energy charge on Scheduling Coordinator j in Trading Interval t for
each relevant Zone.

D 3.2 GenDevi – MWh

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

D 3.3 LoadDevi – MWh

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

D 3.4 ImpDevq – MWh

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.

D 3.5 ExpDevq – MWh

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.




