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2.5.3.6 The ISO, whenever possible, will increase its purchases of an Ancillary Service

that can substitute for another Ancillary Service, when doing so is expected to

reduce its total cost of procuring Ancillary Services while meeting reliability

requirements. The ISO will make such adjustments in accordance with the

following principles:

(a

The Regulation requirement must be satisfied by Reqgulation bids from

(b)

Resources gqualified to provide Reqgulation;

Additional Requlation capacity can be used to satisfy requirements for

(c)

any types of reserves (Spinning Reserve, Non-Spinning Reserve or

Replacement Reserve);

Spinning Reserve requirements must be satisfied by the combination of

(d)

Requlation and Spinning Reserve bids;

Additional Spinning Reserve capacity can be used to satisfy

(e)

requirements for Non-Spinning and Replacement Reserve;

Non-Spinning Reserve requirements must be satisfied by the

()

combination of Requlation, Spinning Reserve and Non-Spinning

Reserve bids;

Additional Non-Spinning Reserve capacity can be used to satisfy

(9)

requirements for Replacement Reserve;

Total MW purchased from the Reqgulation, Spinning Reserve, Non-

(h)

Spinning Reserve, and Replacement Reserve markets should add up

to the total requirements; and

All quantities of Ancillary Services so procured must be non-negative.




2.5.20.1 Ancillary Service Obligations. Each Scheduling Coordinator shall be
assigned a share of the total Regulation, Spinning Reserve, Non-Spinning and
Replacement Reserve requirements by the ISO. The share assigned to each
Scheduling Coordinator is described in Section 2.5.20 and in Section 2.5.28 as that
Scheduling Coordinator’s obligation. Each Scheduling Coordinator’s Regulation
obligation in each Zone shall be pro rata based upon the same proportion as the
Scheduling Coordinator's metered hourly Demand bears to the total metered Demand
served in each hour in that Zone. Each Scheduling Coordinator’'s Operating Reserve
obligation in each Zone shall be pro rata based upon the same proportion as the ratio of
the product of its percentage obligation based on Schedules and the sum of its metered
Demand and firm exports bears to the total of such products for all Scheduling
Coordinators in the Zone. The Scheduling Coordinator’s percentage obligation based
on Schedules shall be calculated as the sum of 5% of its scheduled Demand (except
the Demand covered by firm purchases from outside the ISO Control Area) scheduled
to be met by Generation from hydroelectric resources plus 7% of its scheduled Demand
(except the Demand covered by firm purchases from outside the 1ISO Control Area)
scheduled to be met by Generation from non-hydroelectric resources in that Zone, plus
100% of any Interruptible Imports and on-demand obligations which it schedules. Each

Scheduling Coordinator’'s Replacement Reserve obligation in each Zone shal-be-pro

Coordinator-bears-to-the total metered Demand-in-the-Zone is calculated as described

in Section 2.5.28.4.




2.5.28 Settlement for User Charges for Ancillary Services.

The ISO shall determine a separate hourly user rate for Regulation, Spinning
Reserve, Non-Spinning Reserve and Replacement Reserve for each Settlement Period
purchased in the Day-Ahead market, and in the Hour-Ahead Market. Each rate will be
charged to Scheduling Coordinators on a volumetric basis applied to each Scheduling
Coordinator’s obligation for the Ancillary Service concerned which it has not self
provided.

Each Scheduling Coordinator’s obligation for Regulation, Spinning Reserve,
Non-Spinning Reserve and Replacement Reserve for each Zone shall be calculated in
accordance with Section 2.5.20.1.

The cost of Voltage Support and Black Start shall be allocated to Scheduling
Coordinators as described in Sections 2.5.28.

Quantities and rates for the Hour-Ahead markets shall be calculated by

substituting the Hour-Ahead quantities and prices in the relevant formulae (including

self provided quantities of the Ancillary Service) except-thatthe-userratesfor

If the ISO procures Ancillary Services in accordance with Section 2.5.3.6, then

the following formula will be used to calculate parameter k as a factor in relevant

formulae for calculation of user rates for Ancillary Services.




k={

z pr ° pr - Z Ppr ° Qreq - Z Porg ° Qreq } / ddidZSwOe(Porg =Py )* Qreq

all ‘services deficit service surplus service

where:

P,,= procurement price for each Ancillary Service in the Day-Ahead Market.

Q= procurement quantity for each Ancillary Service in the Day-Ahead
Market.

P,.,= price for each Ancillary Service as it would have been, had the ISO

procured Ancillary Services without any substitution of one Ancillary Service for

another in the Day-Ahead Market.

Qre=___quantity required for each Ancillary Service in the Day-Ahead Market.

Deficit service: where P, < Pyy

Surplus service: where Py, > = Pyyq

Separate user rates shall be calculated for each Ancillary Service as follows:




2.5.28.1 Regulation. The user rate per unit of purchased Regulation service for each
Settlement Period in the Day-Ahead Market for each Zone shall be calculated
by dividing the total Regulation capacity payments by the ISO’s total
requirement for Regulation for that Settlement Period for that Zone which has
not been self provided by Scheduling Coordinators. The ISO will calculate the
user rate for Regulation in each Zone for each Settlement Period as:
RegRateDA ($/MWh) = AGCPayDA /AGCObligTotal
where:
AGCPayDA = Total Regulation payments for the Settlement Period in the

Market for the Zone Day-Ahead._If the ISO procures Ancillary Services in

accordance with Section 2.5.3.6, then this payment will be calculated by

multiplying the total non self-provided Reqgulation Up requirement by the price

as it would have been, had the ISO purchased Ancillary Services without any

substitution of one Ancillary Service for another.

AGCObligTotal = the total ISO Regulation requirement for the Settlement
Period for the Zone less that which has been self provided by Scheduling
Coordinators.

For each Settlement Period, each Scheduling Coordinator shall pay to the 1ISO
a sum calculated as follows for each Zone:

RegRateDA * AGCOblig

where AGCOblig is the Scheduling Coordinator’s obligation for Regulation in

the Zone in the Settlement Period for which it has not self provided.




2.5.28.2 Spinning Reserve. The user rate per unit of purchased Spinning Reserve for
each Settlement Period in the Day-Ahead Market for each Zone shall be calculated by
dividing the total capacity payments for Spinning Reserve by the ISO’s total
requirement for Spinning Reserve for that Settlement Period for that Zone which has
not been self-provided by Scheduling Coordinators. The ISO will calculate the user rate

for Spinning Reserve in each Zone for each Settlement Period as:

ShinPayDA

RateDA($/ MWh) =
¥ A® ) SpinObligTotal

where:
SpinPayDA = Total Spinning Reserve payments for the Settlement Period in the Market

for the Zone Day-Ahead._If the ISO procures Ancillary Services in accordance with

Section 2.5.3.6, then this payment will be calculated by multiplying the total non self-

provided Spinning Reserve requirement by the SPMPPDA for Spinning Reserve as

calculated by the following formula:

SPMPPDA= SPPDA,. + k * (SPPDAsq - SPPDA,)

Where
SPPDA, = Spinning Reserve porcurement price in the Day-Ahead Market.
SPPDA,,.= Spinning Reserve price as it would have been, had the ISO

procured Ancillary Services without any substitution of one Ancillary Service for

another in the Day-Ahead Market.

SPMPPDA = _market preserving price for Spinning Reserve in the Day-Ahead

Market.

If, however, SPPDA,. > = SPPDA, then:

SPMPPDA = SPPDAyq

SpinObligTotal = the total ISO Spinning Reserve requirement for the Settlement Period

for the Zone less that which has been self provided by Scheduling Coordinators.




For each Settlement Period, each Scheduling Coordinator shall pay to the 1ISO
a sum calculated as follows for each Zone:
SPRateDA * SpinOblig
where SpinOblig is the Scheduling Coordinator’s obligation for Spinning Reserve in the

Zone in the Settlement Period for which it has not self-provided.



2.5.28.3 Non-Spinning Reserve. The user rate per unit of purchased Non-Spinning
Reserve for each Settlement Period in the Day-Ahead Market for each Zone shall be
calculated by dividing the total capacity payments for Non-Spinning Reserve by the
ISO’s total requirements for Non-Spinning Reserve for that Settlement Period for that
Zone which has not been self provided by Scheduling Coordinators. The ISO will

calculate the user rate for Non-Spinning Reserve in each Zone for each Settlement

Period as:

NonSpRateDA($/ MWh) = Non$|0|nP§1yDA
NonSpinObligTotal

where:

NonSpinPayDA = Total Non-Spinning Reserve payments for the Settlement Period in

the Day-Ahead Market for the Zone._If the ISO procures Ancillary Services in

accordance with Section 2.5.3.6, then this payment will be calcualted by multiplying the

total non self-provided Non-Spinning Reserve requirement by the NSPMPPDA for Non-

Spinning Reserve as calculated by the following formula:

NSPMPPDA = NSPPDA,; + k * (NSPPDAy, - NSPPDA,,)

Where:

NSPPDA, = Non-Spinning Reserve procurement price in the Day-Ahead

Market.

NSPPDA,,,= _Non-Spinning Reserve price as it would have been, had the

ISO procured Ancillary Services without any substitution of one Ancillary

Service for another in the Day-Ahead Market.

NSPMPPDA = market preserving price for Non-Spinning Reserve in the Day-

Ahead Market.

If, however, NSPPDA,. > = NSPPDA,, then:




NSPMPPDA = NSPPDA

NonSpinObligTotal = the total ISO Non-Spinning Reserve requirement for the
Settlement Period for the Zone less that which has been self provided by Scheduling
Coordinators.

For each Settlement Period, each Scheduling Coordinator shall pay to the 1ISO
a sum calculated as follows for each Zone:
NonSpRateDA * NonSpinOblig
where NonSpinOblig is the Scheduling Coordinator’s obligation for Non-Spinning

Reserve in the Zone in the Settlement Period for which it has not self provided.



2.5.28.4 Replacement Reserve. The user rate per unit of purchased

Replacement Reserve for each Settlement Period in-the Day-Ahead - Market-and-Hour-

Zone foreach-Settlement Period-as: for each Zone shall be as follows:

z ReplPayTotal DA,
ReplObligTotal,,

Re plPayTotalDAy; + Re plPayTotalHA,; — Re plBuyBackTotal
ReplRate,; = ,
Repl ObligTotal y;

where
ReplPayTotalDA,; = Total Replacement Reserve payments for the Settlement Period_t

in the Day-Ahead Market for the Zone x._If the ISO procures Ancillary Services in

accordance with Section 2.5.3.6, then this payment will be caluculated by multiplying

the total non self-provided Replacement Reserve requirement by the RRMPPDA in the

Day-Ahead Market.

RRMPPDA is calculated as follows:

RRMPPDA = RRPDA  + k * (RRPDA_ = RRPDA )

Where

RRPDA = Replacement Reserve procurement price in the Day-Ahead

Market.




RRPDA,, = Replacement Reserve price as it would have been, had the ISO

procured Ancillary Services without any substitution of one Ancillary Service

for another in the Day-Ahead Market.

If, however, RRPDA  >= RRPDA then:

RRMPPDA = RRPDA,

ReplPayTotalHA = Total Replacement Reserve payments for the Settlement Period in

the Hour-Ahead Market for the Zone. If the ISO procures Ancillary Services in

accordance with Section 2.5.3.6, then this payment will be calculated by

multiplying the total non self-provided Replacement Reserve requirement by the

market preserving price for Replacement Reserve in the Hour-Ahead Market

(RRMPPHA).

RRMPPHA will be calculated by substituting Replacement Reserve quantities and rates

in the Hour-Ahead Market in the releveant formula for RRMPPDA calculation.

ReplBuyBackTotal = payments from Scheduling Coordinators buying back Ancillary

Service capacity sold in the Day-Ahead Market or replacing capacity that was self-

provided in the Day-Ahead Market.

ReplObligTotal = the total ISO Replacement Reserve requirement procured in the Day-

Ahead Market and Hour-Ahead Market for the Settlement Period for the Zone less that

which has been self provided by Scheduling Coordinators.
For each Settlement Period, each Scheduling Coordinator shall pay to the 1ISO
a sum calculated as follows for each Zone:
ReplRateDA*ReplOblig
where

ReplOblig = DevReplOblig + RemRepl - SelfProv




DevReplOblig is the Scheduling Coordinator’s obligation for deviation Replacement

Reserve in the Zone in the Settlement Period and RemRepl is the Scheduling

Coordinator's obligation for remaining Replacement Reserve.forwhich-it-has-not-self
provided.

Deviation Replacement Reserve for Scheduling Coordinator j in Zone x for Settlement

Period t is calculated as follows:

If ReplObligTotal,, > DevReplOblig,, then:

O O
DevReplObligy;t = gxllax%),ZGenDev,xt E— Min%lz LoadDev M%
i i

If ReplObligTotal . < DevReplOblig . then:

i O O

. _ ReplOblig t .

DevRepl Oblig,j = Re plobli Tot-aI * IMax:D, 5’ GenDeviy E‘— MinD,y LoadDev
' DevReplOblig; H i P i ixt

where

GenDev; = The deviation between scheduled and actual Energy Generation for

Generator i represented by Scheduling Coordinator j in Zone x during Settlement Period

t as referenced in section 11.2.4.1.

LoadDev; = The deviation between scheduled and actual Load consumption for

resource i represented by Scheduling Coordinator j in Zone x during Settlement Period t

as referenced in section 11.2.4.1.

DevReplOblig is total deviation Replacement Reserve in Zone x for Settlement Period t.

Remaining Replacement Reserve for Scheduling Coordinator j in Zone x for Settlement

Period t is calculated as follows:




I MeteredDemandx *Total |
RemR it = Total RemRe
Pt TotalMeteredDemanck P

where:

MeteredDemand is the Scheduling Coordinator’s total metered Demand excluding

exports in Zone x for Settlement Period t.

TotalMeteredDemand is total metered Deamnd excluding exports in Zone x for

Settlement Period t.

TotalRemRepl,, = Max[0,ReplObligTotal,, - DevReplOblig,.]
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Appendix C

Day-Ahead Market

(a) Regulation. The ISO will charge the zonal cost of providing
Regulation 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 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 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:

z AGCPayTotal DA,
AGCRateDA,, = -

AGCObligTotal ,,

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

AGCChgDA,, = AGCOblig ,, * AGCRateDA,

If the 1SO procures Ancillary Services in accordance with Section
2.5.3.6, then this payment will be calculated by multiplying the total non
self-provided Requlation Up requirement by the price as it would have
been, had the ISO purchased Ancillary Services without any
substitution of one Ancillary Service for another.

(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:

z SpinPayTotal DA,
SpinRateDA,, =

SinObligTotal ,,

If the ISO procures Ancillary Services in accordance with
Section 2.5.3.6, then SpinPayTotalDA will be calculated by multiplying
the total Spinning Reserve requirement by the market preserving price
for Spinning Reserve (SPMPPDA) in the Day-Ahead Market as
calculated by the following formula:

SPMPPDA,: = SPPDA, + k * (SPPDAug - SPPDA,)

Where,

k= Z Ppr . Qpr = Z Ppr . Qreq - Z Porg . Qreq } / z (Porg - Ppr )o Qreq

all “service deficitservice surplus” service deficit service

P,,= procurement price for each Ancillary Service in the Day-Ahead-

Market.

Qp=___ procurement quantity for each Ancillary Service in the Day-
Ahead Market.

P,,= price for each Ancillary Service as it would have been, had the

ISO procured Ancillary Services without any substitution of one

Ancillary Service for another in the Day-Ahead Market.

Qreq=__quantity required for each service in the Day-Ahead Market.

SPPDA,. = Spinning Reserve procurement price in the Day-Ahead
Market.

SPPDA.;, = Spinning Reserve price as it would have been, had the ISO

procured Ancillary Services without any substitution of one Ancillary

Service for another in the Day-Ahead Market.




Deficit service: where Py < Poyg

Surplus service: where Py, >= Pyyq

If, however, SPPDA,, >= SPPDA,4 then:

SPMPPDA,: = SPPDA

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:

SinChgDA,,, = SpinOblig ,, * JoinRateDA,,

(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.

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:

z NonSpinPayTotal DA,
NonSpinRateDA,, = -

NonSpinObligTotal ,,

If the ISO procures Ancillary Services in accordance with Section
2.5.3.6, then NonSpinPayTotalDA will be calculated by multiplying the
total Non-Spinning Reserve requirement by the market preserving price
for Non-Spinning Reserve (NSPMPPDA) in the Day-Ahead Market as
calculated by the following formula:

NSPMPPDA,: = NSPPDA,; + k * (NSPPDAy, - NSPPDA,,)

Where,

k= Z PPF * QPF - Z PPF ¢ Qfeq - Z I:>org ¢ Qreq } / z (Porg - Ppr ). Qreq

all service deficit service surplus” service deficit service

Py.= _ Procurement price for each service in the Day-Ahead Market.




Qpr=__ procurement quantity for each Ancillary Service in the Day-
Ahead Market.

P, = price for each Ancillary Service as it would have been, had the

ISO procured Ancillary Services without any substitution of one

Ancillary Service for another in the Day-Ahead Market.

Qreq=__quantity required for each Ancillary Service in the Day-Ahead

Market.

NSPPDA,, = Non-Spinning Reserve procurement price in the Day-

Ahead Market.

NSPPDA.,,,= Non-Spinning reserve price as it would have been, had

the ISO procured Ancillary Services without any substitution of one

Ancillary Service for another in the Day-Ahead Market.

Deficit service: where P, < Poyg

Surplus service: where P, >= Py,

If, however, NSPPDA,. >= NSPPDA 4 then:

NSPMPPDA,= NSPPDA

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:

NonSoinChgDA,;,, = NonSpinOblig ;,, * NonSpinRateDA,,




z ReplPayTotal DA,

‘ReplRateDA,, =

ReplObligTotal ,,
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Appendix C

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 I1SO 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:

z AGCPayTotalHA,;
AGCRateHA,, = -

AGCObligTotal ,,

If the 1SO procures Ancillary Services in accordance with Section
2.5.3.6, then this payment will be calculated by multiplying the total
Regulation Up requirement by the price as it would have been, had the
ISO purchased Ancillary Services without any substitution of one
Ancillary Service for another.

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 * AGCRateHAxq)

(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:

z SpinPayTotalHA,
SpinRateHA,, = -

SoinObligTotal ,,

If the 1SO procures Ancillary Services in accordance with Section
2.5.3.6, then SpinPayTotalHA will be calculated by multiplying the total
Spinning Reserve requirement by the market preserving price for
Spinning Reserve (SPMPPHA) in the Hour-Ahead Market as calculated
by the following formula:

SPMPPHA,: = SPPHA, + k * (SPPHAuq - SPPHA,)

Where,

k= Z PPF * QPF - Z PPF ¢ Qfeq - Z I:>org ¢ Qreq }L z (Porg - Ppr ). Qreq

all service deficit service surplus” service deficit service

Py=__ procurement price for each Ancillary Service in the Hour-Ahead

Market.

Qu=__ procurement quantity for each Ancillary Service in the Hour-

Ahead Market

P,,.= price for each Ancillary Service as it would have been, had the

ISO procured Ancillary Services without any substitution of one

Ancillary Service for another in the Hour-Ahead Market.

SPPHA, = Spinning Reserve procurement price in the Hour-Ahead

Market.




SPPHA.. = Spinning Reserve price as it would have been, had the

ISO procured Ancillary Services withou any substituition in the Hour-

Ahead Market.

Deficit service: where Py < Pyyq

Surplus service: where Pp>= P,y

If, however, SPPHAy>= SPPHA, then:

SPMPPHA,: = SPPHA 4

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.

The zonal Non-Spinning Reserve capacity user rate for the Hour-
Ahead Market is calculated by dividing the total cost to 1ISO of
purchasing Non-Spinning Reserve capacity within the Zone less any
amounts payable to the 1ISO 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:

z NonSpinPayTotalHA,
NonSpinRateHA,, = -

NonSpinObligTotal ,,

If the ISO procures Ancillary Services in accordance with Section
2.5.3.6, then NonSpinPayTotalHA will be calculated by multiplying the
total Non-Spinning Reserve requirement by the market preserving price
for Non-Spinning Reserve (NSPMPPHA) in the Hour-Ahead Market as
calculated by the following formula;




NSPMPPHA,: = NSPPHA,: + k* (NSPPHA g - NSPPHA )

Where,
:{all ;\AE’;‘)F ) QPT _deﬁciZerE’g; ) QTGCI _s,lrpluszserl}gg ) QTGCI} / deﬁciZervice(F’org B PPT ). Qfeq
Py=__ procurement price for each Ancillary Service in the Hour-Ahead
Market.
Qp=___procurement quantity for each Ancillary Service in the Hour-

Ahead Market

P,,.= price for each Ancillary Service as it would have been, had the

ISO procured Ancillary Services without any substitution of one

Ancillary Service for another in the Hour-Ahead Market

Qreq=__quantity required for each Ancillary Service in the Hour-Ahead

Market.

NSPPHA, = Non-Spinning Reserve procurement price in the Hour-
Ahead Market.

NSPPHA.,, = Non-Spinning Reserve price as it would have been, had

the ISO procured Ancillary Services without any substitution of one

Ancillary Service for another in the Hour-Ahead Market.

Deficit service: where Py < Poyg

Surplus service: where P,>= Py,

If, however, NSPPHA,>= NSPPHA, then:

NSPMPPHA,; = NSPPHA g

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)




z ReplPayTotalHA, ,
‘ReplRateHA,, =

ReplObligTotal ,,




C 2.2.3 Replacement Reserve. The user rate per unit of purchased Replacement

Reserve for each Settlement Period t for each Zone x shall be as follows:

Re plPayTotalDAy; + Re plPayTotalHA,; — Re plBuyBackTotal
ReplRate,; = :
Repl ObligTotaly;

where:

ReplPayTotal DA = Total Replacement Reserve payments for the Settlement Period in

the Day-Ahead Market for the Zone. If the ISO procures Ancillary Services in

accordance with Section 2.5.3.6, then this payment will be calculated by multiplying

the total non self-provided Replacement Reserve requirement by the market

preserving price for Replacement Reserve in the Day Ahead Market (RRMPPDA).

RRMPPDA is calculated as follows:

RRMPPDA = RRPDA_ + k* (RRPDA,,— RRPDA )

Where

k= Z Po e Qu ~ Z Por * Qreg ~ Z Prg * Queq 1 / Z (Fog =P )* Qug

all ‘services deficitservice surplus” service deficit service

PDA , = procurement price for each Ancillary Service in the Day-Ahead

Market.

ODAF = procurement qguantity for each Ancillary Service in the Day-Ahead

Market.

PDA,, = price for each service as it would have been, had the ISO procured

Ancillary Services without any substitution of one Ancillary Service for

another in the Day-Ahead Market.




QDA = quantity required for each Ancillary Service in the Day-Ahead

Market.

RRPDA = Replacement Reserve procurement price in the Day Ahead

Market.

RRPDA,, = Replacement Reserve price as it would have been, had the ISO

procured Ancillary Services without any substitution of one Ancillary Service

for another in the Day-Ahead Matket.

Deficit service: where P,<P,q

Surplus service: where P, >=P__

If, however, RRPDA  >= RRPDA then:

RRMPPDA = RRPDA,

ReplPayTotalHA = Total Replacement Reserve payments for the Settlement Period in

the Hour-Ahead Market for the Zone. If the ISO procures Ancillary Services in

accordance with Section 2.5.3.6, then this payment will be calculated by

multiplying the total non self-provided Replacement Reserve requirement by the

market preserving price for Replacement Reserve in the Hour Ahead Market

(RRMPPHA). RRMPPHA will be calculated by substituting Replacement Reserve

quantities and rates in Hour Ahead Market in relevant formulae for RRMPPDA

calculation.

ReplBuyBackTotal = payments from Scheduling Coordinators buying back Ancillary

Service capacity sold in the Day-Ahead Market or replacing capacity that was self-

provided in the Day-Ahead Market.

ReplObligTotal; = the total ISO Replacement Reserve requirement procured in the

Day Ahead Market and the Hour-Ahead Market for the Settlement Period t for the

Zone x less that which has been self provided by Scheduling Coordinators.




For each Settlement Period, each Scheduling Coordinator shall pay to the ISO a

sum calculated as follows for each Zone:

ReplRate * ReplOblig

where

ReplOblig = DevReplOblig + RemRepl - SelfProv

DevReplOblig is the Scheduling Coordinator’s obligation for deviation Replacement Reserve

in the Zone in the Settlement Period and RemRepl is the Scheduling Coordinator’s

obligation for remaining Replacement Reserve.

Deviation Replacement Reserve for Scheduling Coordinator j in Zone x for Settlement

Period t is calculated as follows:

If ReplObligTotal,; > DevReplOblig,, then:

O O
DevReplObligy;t = gxllax%),ZGenDev,xt E— Min%l,z LoadDev M%
i i

If ReplObligTotal , < DevReplOblig,, then:

. _ ReplObligTotaly , J B o a
DevRepl Obligyt = DevRe plOblig, *g\/lax ,izGenDe'\f,XtF Min ,iZLoadDev ixt

where

GenDev;,, = The deviation between scheduled and actual Energy generation for

Generator i represented by Scheduling Coordinator j in Zone x during Settlement Period

t as referenced in section 11.2.4.1.




LoadDev;,,: = The deviation between scheduled and actual Load consumption for

resource i represented by Scheduling Coordinator j in Zone x during Settlement Period t

as referenced in section 11.2.4.1.

DevReplOblig,. is total deviation Replacement Reserve in Zone x for Settlement Period t.

Remaining Replacement Reserve for Scheduling Coordinator j in Zone x for Settlement

Period t is calculated as follows:

I MeteredDemandx *Total |
RemR it = Total RemRe
Pt TotalMeteredDemanck P

where:

MeteredDemand is the Scheduling Coordinator’s total metered Demand in Zone x for

Settlement Period t.

TotalMeteredDemand is total metered Demand in Zone x for Settlement Period t.

TotalRemRepl,, = Max[0,ReplObligTotal,, - DevReplOblig,.]




C2234

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.



