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Manual 15: Cost Development Guidelines
Opportunity Cost Calculation

Section 8a: Opportunity Cost Calculation

Welcome to the Opportunity Cost Calculation section of the PIJM Manual for Cost
Development Guidelines. In this section, you will find the following information:

» A description of the Opportunity Cost Component

» A detailed explanation of the steps in the Opportunity Cost Calculation

Opportunity Cost Component

The following methodology is approved for eemputing-calculating opportunity costs
associated with an externally imposed environmental requlation based run-hour
restriction on a generation unit. Examples would include a limit on emissions for the
unit imposed by a regulatory agency or legislation, a direct run hour restriction in the
operating permit, or a heat input limitation defined by a regulatory decision or
operating permit. Generators may follow this methodology at their option or may
develop and submit alternative methods specific to their units for approval.
Requests for recovery of opportunity costs either using other methods or not defined
in the Operating Agreement of PJM Interconnection, L.L.C. should be initially
submitted to the PIJM MMU for approval per Manual 15 Section 8.

Opportunity costs are a distinct component of the cost-based offer. As is the case

| with any eemputation-calculation of the cost-based offer in Manual M-15, market
participants may elect to enter their cost-based offer at a value less than the
computed-calculated cost-based offer. However, they may not exceed the eemputed
calculated value.

Opportunity costs calculated with this method wil-may change frequently- Given-that
as electricity and fuel futdres-forwards ean-may change daily;-the-eppertunity-costs
computed-canlikewise-change-daty. Generation owners who include opportunity

costs in their cost-based offers must recalculate their opportunity cost no less
frequently than once- perweekevery 7 days.

Definitions

* N=number of hours in the month (on-peak/off-peak)

e y=year
¢ m=month

* d=day of the month
e h=hour

» Peak=off-peak hours only or on-peak hours only
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» FY=future year

» BUSLMP=LMP at the unit’'s bus

« PJMWesternHub=PJM Western Hub LMP

» Trading Day=In respect of a particular futures market a day on which that
Market open for trading

» Dm=Delivery Month; Month the commodity contract is to deliver the
commodity in the future.

» Base year= one of the three historical years used to create velatilityvariability
in the fuel and power forecasts

» Peak=Peak hours are from 7:00 AM to 11:00 PM (the hour ending 0800 to the
hour ending 2300) prevailing local time. Peak days are Mondays through
Fridays, excluding North American Electric Reliability Council (NERC)
holidays.

» Off-peak=0ff-peak hours are from midnight to 7:00 AM (the hour ending 0100
to the hour ending 0700) and 11:00 PM to midnight (the hour ending 2400)
Mondays through Fridays; also, all day Saturdays and Sundays (the hour
ending 0100 to the hour ending 2400) and North American Electric Reliability
Council holidays

» Frequently mitigated unit (FMU)= A unit that was offer-capped for more

than a defined proportion of its real-time run hours in the most recent 12-
month period. FMU thresholds are 60 percent, 70 percent and 80 percent of
run hours. Such units are permitted a defined adder to their cost-based offers
in place of the usual 10 percent adder.

STEP 1: Derive-Calculate Historical Monthly LMP Basis Differential
between the generation bus and western hub

Inputs required for STEP 1:
\ Platts-ICE Forward Curve for “PJM west” from the recent trading day,

Three years of historical hourly real-time LMPs at the generation bus,-and
Three years of historical hourly real-time PJM Western Hub LMPs

The mismatch between the location of the forward contract delivery point (Western
Hub) and the relevant generator bus can be accounted for in the historic, monthly
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average basis differential for both peak and off-peak hours. This basis differential
can be expressed as the average, over all peak or off-peak hours in a month, of the
ratio of the hourly bus LMP to the hourly Western Hub LMP. If this ratio is greater
than one, it means the bus LMP is greater than the Western Hub LMP on average. If
this ratio is less than one, it means the bus LMP is less than the Western Hub LMP
on average.
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Platts-ICE Forward Curve for “PIM west” (PJM Western Hub) must be collected for
this first step (http://www.platts.com/). —These PJM Western Hub Forwards are
multiplied by a historical basis adjustment ratio for delivery to the generator’s bus
ereates-to calculate monthly delivered bus prices. The three prior calendar year’s
historical data is used to make this calculation. For example, when
computcalculating opportunity costs for July 2, 2009 for a unit without a rolling 12-
month run-hour restriction, use historical LMP data from July 2" (2006, 2007 and
2008) to December 31% (2006, 2007, and 2008). For units with a rolling 12-month
run-hour restriction, use historical LMP data from the previous three years,
beginning on the date calculated and ending two days previous. For example, when
computcalculating opportunity costs for July 2, 2009 for a unit with a rolling 12-month
run-hour restriction, use historical LMP data from July 2" (2006, 2007 and 2008) to
June 30" (2007 2008 and 2009) Fepexample-wheh—eemputmg—eppemmlty—eests

) —Begin by taking the
hourly bus prices for the three prior ealenelar—years at the generator’s bus, and for
every hour, divide that hour’s price by the corresponding price at PJM Western Hub.
The historic hourly basis differential in hour h, day d, month m, and year y is

BUSLMP,, 4,
PJMWHLMP, _ .,

HourlyBasisDifferentialRatio, , 4, =

Example 1.1: Three hourly basis differential ratios values for the same hour in
each of three historical years:

BUSLMP;,.q 32006 m11
PIMWHLMP}, .. 32006 511

HourlyBasisDif ferentialRatio,, . 32006 w11 =

BUSLMP,,.. 32007 511

HourlybasisDiffer Eitﬁ.&éﬂﬂﬁ.e}una 32007 Hi11 }
PIMWHLMP, ... 330076 s11

BUSLMP;,,.. 32007 511
PIMWHLMP,,, . 32007 11

HourlyBasisDif ferentialRatio,, . 32007 11 =
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, BUSLMP_.T:ME 3,2008 H11

3 =225 ' Tume 35,2008 H11
PIMWHLMP, ... 33008 z11

BUSLMP_.’HHE 3.2008 H1l

P.IMWHLM'PJ:;HE 3,2008 H11

HourlyBasisDif ferentialRatio,, . 32008 11 =

Once the hourly basis ratios are calculated for every hour during the three-year
history, for each historic month take the sum of the on-peak hourly basis differentials
in the month, and divide by the number of peak hours in the month (observations).

| Similarlyln addition, for every month, sum the off-peak hourly basis ratios, and then
divide by the number of off-peak hours within that month. These monthly basis
differentials adjust PJM Western Hub monthly peak and off-peak forward prices to
expected peak and off-peak monthly forward prices delivered to the generator’s bus.

MonthlyPeakBasis DifferenﬁalRaﬁD;ﬂk

Epeak howurs (HDurlyBasisDifferenﬁalRaﬁDs;ii:Jh)

Number of Peak Hours in month m
MonthlyOffPeakBasisDifferentialRatio P=5*

¥wm

DE'F—[JEEI.{)

znf‘F—peak hours (HDurlyBasisDifferenﬁalRaﬁosy}md’h

Number of Off — Peak Hours in month m

NOTE: When PIMWHLMP is zero and the BUSLMP is zero, then the ratio value is
one. If PIMWHLMP is zero and the BUSLMP is not zero then value is null and it is not
included in the average.

Example 1.2: Monthly Peak Basis Differentials for the three historical periods:

peak
June 2006

Xpeak hours(Hourly Basis Dif ferential RatiosJune 2006)

MonthlyPeakFEasisDif ferentialRatio

Number of peak hours in Jurne 2006

peak
June 2007

Xpeak hours(Hourly Basis Dif ferential Ratios June 2007)

MonthlyPeakFEasisDif ferentialRatio

Number of peak hours in June 2007

MonthlyPeakFEasisDif ferentialR rxtio?::: 2008

X eak hours (Hourly Basis Dif ferential Ratios June 2008)
N Number of peak hours in June 2008
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peak

MonthlyPeakDif ferentialBasisRatio June 2008

. (Hourty Basis Dif ferential Ratfos june 2008
__ supeak hours W LTOUTLY

Number of peak hours in June 2008

Multiply monthly peak and off-peak basis differential ratios by the respective monthly
peak and off-peak PJM Western hub forwards to derive-calculate forecasted monthly
peak and off-peak bus prices.

Forecasted Monthly Bus Price p?;k
E[ (PJMWestern Hub %E;kj * ( MonthlyPeakBasisDifferentialRatio ?;2?]]

Example 1.3: Forecasted monthly bus prices for three historical periods:

F! I Af hiv 5 Dye OFFpeak _
, June 2010,base 2006

OFFpeak .
[ (PIMWHfor delivery Junes 2010 j )

( MonthlyOf f PeakBasisDif f erentialﬂatioﬁ;?;;;ﬁ ]
OFFpeak

Juns 2009base 2006—

OFFpeak .
[ (PIMWHfor delivery Juns 2009 j )

Forecasted Monthly Bus Price

( MonthlyQf f PeakBasisDif f erentmiﬁrxtia?ﬂ?g;& ]

= I M hlvB Do OFFpeak _
& Juns 2010.bass 2007

[ iPHFHEFF OFFpeak _2,. ’ i AL LlvO-EER B LR , OFFpeak _2,.]
for delivery June 2010 ¢/ o Juns 2007

. OFFpeak _
Forecasted Monthly Bus Price ;" 05 baze 2007-=

OFFpeak :
[ (PIMWHfor delivery Juns 2009 j ®
( MonthlyOf f PeakBasisDif f ETEHtiﬂiRﬂtiﬂiﬁip;;;? ]

= I M hlvB Do OFFpeak _
& Junes 2010.bass 2008
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OFFpeak ! , , OFFpeak

Ffor delivery June 2010 J June 2008
, OFFpeak _

Forecasted Monthly Bus Price June 2005 base 2008-=

OFFpeak ,

[ [P-;MWHfor delivery Juns 2009 =

( MonthlyOf f PeakBasisDif f erentialﬂatiooﬂ?gggs ]

Outputs from STEP 1:
Three peak and off-peak monthly BUS LMP forecasts for each month remaining
in the compliance _period

STEP 2: Berive-Calculate hourly velatiityvariability scalars to
incorporate hourly velatihtyvariability into the LMP forecast

Inputs for STEP 2:
Three years historical hourly real-time LMPs-prices at the generation bus

The monthly futures-forward prices quoted only consider the average peak and off-
peak prices for the month and do not consider hourly LMP velatilityvariability. Step 2
derives-calculates wit-develop-an hourly velatiityvariability scalar. This scalar will
later be multiplied agairst-by the monthly bus LMP the-forecast calculated in Step 1
to ultimately derive-forecast an hourly bus LMP ferecast-that incorporates historic
hourly peak and off-peak LMP velatiityvariability as well as monthly peak and off-
peak basis differentials with PIJM Western Hub.

First, for each historic month eempute-calculate the average peak and off-peak price
at the unit’s bus for each remaining month in the compliance period.

k
Epeak hours (HDurlyBusLMP;:fth)

MonthlyAverageBusLMPP=2K =
4 g Fer Number of Peak Hours in month m

FF— k
E.:-Ff—peak hours (HDurlFBuSLMPy?nLdTE )

MonthlyAverageBusLMp?f-peak =
’ : - Number of Off — Peak Hours in month m

Next, for every hour, take the hourly bus LMP divided by the relevant monthly
average peak or off-peak bus LMP eemputed-calculated above. If the hour is an on-
peak hour, divide by the average peak LMP price-for the month.
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k
BUSLMP"™®
Hu LT 1thvru1aﬁlii',:-,rs;_,a}.a1 EZTZ h = Faﬂ'l.-d;h peak
MonthlyﬂverageBuSLMPme
peak
peak _ BUSLMPYade;h

HourlyVariabilityScala Tymdh —

peak
MonthlyﬂverageBuSLMPym

If the hour is off-peak, divide that hour by the average monthly off-peak average
price-LMP for the corresponding month.

BUSLMpC°fpeak

11 lesTTmlasi o mala . O DAk yom.d.h
lluulll}“r'ulﬂullbl}‘ﬂbﬂlﬂl Y dh - FF_ I.{.
v MonthlyAverageBusLMP®  F®®
wm
off—peak
off-peak __ BUSLMPy,nLd,h

HourlyVariabilityScalar,_ _ ;.

¥.m,a,

- off—peak
MDn‘thl}FﬁVEI‘EIgEBUSLMPme

Example 2.1: VelatiityVariability scalar for the each of the three historical
years:

vy _ BUSLMP_.[:L?‘!E 3,2006 H24
A E Juned 2006 Hiz
Average Of fpeak June 2006 BUSLMP

BUSLMP

1 | PP P Jung 3,2007 H1a
TN TV F UL VI

’ FIEET June3 2007 B2 T porqge Of fpeak June 2007 BUSLMP

BUSLMP,,,,.; 32008 H24

3 : June3 2008 HI2 - pperage Of fpeak June 2008 BUSLMP
BUSLMPy,,.. 52006 523

N Average Of fpeak June 2006 BUSLME

HourlyVariabilityScalary,,..s 200s s23

BUSLMP_.’ME 3, 2007 H23

B Average Of fpeak June 2007 BUSLME

HourlyVariabilityScalary,, .z 2007 123
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_ BUSLM Py g 3,2008 H23
Average Of fpeak June 2008 BUSLME

Output from STEP 2:
Three ratio values per hour for each of the historical years used for

| volatilityvariability

STEP 3: Create three sets of hourly forecasted bus values

Inputs to STEP 3:
Output from STEP 1: On-peak/off-peak monthly bus LMP Forecasts

Output from STEP 2: Hourly velatilityvariability scalars

Step 3 creates three hourly forecasts from the velatilityvariability scalars developed
in step 2 and the monthly bus LMP forecasts prices-developed in Step 1. Multiply the
hourly velatiityvariability scalars developed in step 2 by the corresponding
forecasted monthly bus price-LMPs calculated in step 1.

| The expected-orforecasted LMP for hour h, day d, month m, based on year y that is
a peak hour is

eak
ForecastedBUSLMP} "7,

= HDurlyVDlatilityScalar;'!n:;}h ® ForecastedMonthlyBusPr’lce%f;k
peak
ForecastedBUSLMPydeh

= HDurly?aﬁahili@ﬂcalariﬁﬁ}h - FDTECﬂStEdMDnthlyBusPriceg':ﬂk

M

| The expected-orforecasted LMP for hour h, day d, month m, based on year y that is
an off-peak hour is

off—peak
ForecastedBUSLMPydeh

= HDurly?olaﬁlityﬂca]ar;iji Eﬂk * FDI‘ECEIS‘tEdMDn‘thl}TBuspriCE?;Fn:pﬁk

off—peak
ForecastedBUSLMPydeh

off—peak
y.m.d.h

off—-peak

= HourlyVariabilityScalar Fym

# ForecastedMonthlyBusPrice




é Manual 15: Cost Development Guidelines
Opportunity Cost Calculation

Example 3.1: Forecasted bus LMPs for one hour for each of the three
historical base years:

Assume that it is April 5, 2009. To create the set of three forecasted prices for each
hour of June 3, 2009:

ForecastedBUSLMP;,,.. 3 3005 moo,pase 2006

= HaurlulralatilitarSemglae
e T E_;r[ T e e e e

AT lune 32006 HOOD

= ForecastedMonthlvBusPr L'ce;j?{ f ;g [J:._,,

ForecastedBUSLMP;,,.. 3 3005 moo,pase 2007
= Heqelliglatilinneen Lo
70 Tuns 3,2007 HOO

of fpeak
fune 2009

= ForecastedMonthlvEBusPrice

FOTECMtEdBUSLM'Pjuﬂa 3,2009% HOO,bose 2008
— Hours e Eﬁgmfum 3.200% HOO
= ForecastedMonthlyBusPrice™ P52k

Fune 2009
baoseyearllls
Foreca.stedBUSLMI-}um 3. 2000 HOO

= HourlyVariabilityScalary,,. 31006 moo

= ForecastedMonthlvBusPr L'ceﬁfnf f ;g [J:._,,

baseywearli07
ForecastedBUSLM%um 3. 2000 HOO

= HourlyVariabilityScalary,,. 31007 moo

= ForecastedM onthlyBusPr L'ceﬁfnf f ;: [?:9

bazeyvear20DE
ForecastedBUSLM%um 3. 2000 HOD

= HourlyVariabilityScalary,,. 3 1008 moo

= ForecastedMonthlvBusPr L'ceﬁfnf f ;g [J:._,,

Outputs from STEP 3:
Three hourly bus LMP forecasts for each per-hour remaining in the compliance
yearperiod

| STEP 4: Create a daily fuel velatiityvariability scalar
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Inputs to STEP 4:
Three years historical delivered daily fuel prices at the generator bus ($/mmBtu)

Fuel weights if dual fuel

Step 4 creates a daily fuel velatitityvariability scalar using historical daily delivered
fuel prices (as used to develop a unit's TFRC) from the previous three ealendar
years. Take each daily bus-delivered fuel price and divide it by the monthly average
bus--delivered fuel price to create a ratio for every day in the three-year history. For
units that have dual fues; the daily delivered fuel prices reed-tewill be multiplied by
their respective weights and then added together. Ny, is the number of days in month
m.

DeliveredFuelPrice,, . 5

DailyFuelVolatilityScalar,_ 4 =

T M. ; 2 By
‘\.LI:I =1ILUEII‘||FEI'EU.J:'11EH"I'1CE%MJ J
N

L]

4. il " | | lovel g :

DeliveredFuelPrice; . 3 2008

b o WL R, ] b S SR R o h]
LWL VITUELF UL Litdl Vo L[.{-L[d-!juﬂa 3,2006
s

Average June 2006 DeliveredFuelPrice

DeliveredFuelPrice;,, . 3 2007

WD D - NS £ 30 BPUS WU LI —_
DOy wely oI Yo Caia o a7

Average June 2007 DeliveredFuelPrice

et a1 aerer e B Delweredf’ueancejum 3,2008
UMLL}"I WELY ULMLLLLL)"J Lubu:jﬂﬂ-ﬂ ;EJZDDB —

Average June 2008 DeliveredFuelPrice
Units with Single Fuel Type:

DeliveredFuelPrice, , 4

- (Zim (DeliveredFuelPrice . ;=) )
N

™

DailyFuelVariabilityScalar, ,, 4

Where N, isthe number of days in month m.

Units with Dual Fuel Types:

DailyFuelVariabilityScalar, . 4
eliveredFuelPriceFuelTyped, ., o = WeightFuelTyped) + (DeliveredFuelPriceFuslTypeB, o 5 = WeightFuelTypeR)
DeliveredFuelPriceFuelTyped, o 4 = WeightFuelTyped) + (DeliveredFuelPriceFuelTypeBy, w4 = WeightFuelTypeB)

B I:EN‘“ ([DEHL‘E?’Ec&FuEEPrEcEFuEET}'pEA}._mH WeightFuelTyped)+ (DeliveredFuelPriceFuelTypely m = WeightFuelTypeB)) )

=
Nem

Example 4.1: Three daily fuel variability scalar values developed for June 3,
2009 for a unit with a single fuel type:
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DeliveredFuelPrice;,,. 32006

DailyFuelVariabilityScalar, 2 =
- - June 32008 gperage June 2006 DeliveredFuelPrice

DeliveredFuelPrice,, 2
DailyFuelVariabilityScalary,,. 3 5007 = June 32007

Average June 2007 DeliveredFuelPrice

DeliveredFuelPrices, . 32008

DailyFuelVariabilityScalar, 2 =
- - June 32008 gperage June 2008 DeliveredFuelPrice

If there is no fuel cost record for a given date, use the previous available value.

Output from STEP 4: Three years of historic daily scalars for fuel
volatiityvariability

STEP 5: Create three daily delivered fuel forecasts

Inputs for STEP 5:

Platts Forward curve for Fuel from the most recent trading day, for delivery in the
compliance period ($/mmBtu) with a daily delivery charge adjustment

Output from STEP 4: Three years historic daily scalars for fuel velatilityvariability
Fuel weights if dual fuel

Fuel monthly contract price isf applicable

Step 5 takes fuel futures-forwards based on a unit’s fuel type and/or contract fuel
price (as approved by the MMU) and the daily delivered fuel scalars from step 4 and
multiplies them together to ereate-calculate a fuel forecast that corresponds on an
average monthly basis to the fuel futuresforwards, yet maintains historical
volatilityvariability. The selected fuel forward price should be from the most recent
trading day, for delivery in the compliance period. Once determined, a fuel forward
index must be used for the duration of the compliance period. For units that have
multiple fuels; the daily delivered fuel scalar will be multiplied by the fuel forward
price and their respective weights per fuel type and added together. For units with
some or all of their fuel coming from monthly contracts, the daily delivered fuel term
will properly weight the monthly contract price and the daily delivered fuel forecast
price for each day in a given month. The current daily delivery charge adjustment will
be applied through the compliance period.




z Manual 15: Cost Development Guidelines
Opportunity Cost Calculation

WL V., X

baseyearllle
Juna 3,2009 bhosa 2006

= DailyFuelVolatilityScalary,, . 3qp¢ * FuelForward;, .. opo5

DailvDeliveredFuelForecast

DailyDeliveredFuelForecast;,,, . 3 2005,5aze 2007

= DailyFuelVolatilityScal aryy,. 32007 * FuelForward, . 2005

DailyDelivered FuelForecast; . . s-n0spase 2008

= DailyFuelVolatilityScalary,. 32008 * FuelForward, n. 2008
Units with Single Fuel Type:

Daily DeliveredFuels, » z =

DailyFuelVariabilityScalar, ., ; +

(WeightSpot,, * {FueEFGm'ardf}.Jm + DeliveryAd jusrmsnt} + WeightContract,,
# (ContractPrice,,))

Units with Dual Fuel Types:

WL
{Weightfpotm * {FueiFom’ardFueET}fpeA Frm * WeightFuelTyped
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DailyDelivered Fuelg, o
= DailyFuelVariabilityScalar, , s
# ({FueEFam'ardFueETypeﬂ Frm ® WelghtFuelTypeA,,
= WeightSpotFuelTyped,,)
+ '[FueiFam’ardFueIT}?per}jm * WeightFuelTypeB,,
= WeightSpotFu eIT}-‘peBm})

DailyDeliveredFuel;, .
= DailyFuelVariabilityScalar,, , 5
® [WeightFuelT}rpeﬂm
® [WeightConrrrxctFuelT}rpeAm * ContractPriceFuelTypeAd,,
+ WeightSpotFuelTypeA,, = (DeliveryAdjustmentFuelT ypeA
+ FuelForwardFuelTypeA;, .} ) + WeightFuelTypeB,,
= [WeightCﬂntractFueiT}rpeBm * ContractPriceFuelTypeB,,
+ WeightSpotFuelTypeB,, = (DeliveryAdjustmentFuelT ypeB
+ FuelForwardFuelTypeB;, . ) j]

Example 5.1: Create three daily delivered fuel forecasts from the variability of
three historic years:

, , baseyearllle
DailvDeliveredFuelForecast Tune 3.2005

= DailyFuelVariabilityScalary,,,,. 2 spse * FuelForward,,,.. sp0s

, , baseyearl0d7
DailyDeliveredFuelForecast Tune 3.2005

= DailyFuelVariabilityScalary,, , 3907 * FuelForward;, . 2005

, , baoseyearl0ls
DailvDeliveredFuelForecast Tune 3.2005

= DailyFuelVariabilityScalary,,,,. 2 spss * FuelForward,,,.. sp0s

Outputs from STEP 5:
Daily generator-bus delivered fuel forecast

Step 6: ereate-Create generating units dispatch cost for each of the
three forecasts

Inputs for STEP 6:
Expected-futurefFull load seasonal (May-September / Octoberr—April) heat rate

fopithomsemnlinpeo-nosisd
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Fuel Prices output from Step 5

Unit SO,, CO,, and NO, Emission Rates (Ibs/mmBtu)

) ! £0,—adder—is—in—of e incuei .
charges)Futures prices for SO, CO; and NOy from Evolution Markets ($/ton)
modified to $/Ib_(Note that the CO, adder is in effect only for incurring carbon

emission charges)
Maintenance Adder, VOM and FMU as defined in M-15

In step 6, take the unit characteristics, future emission allowance prices, the three
daily fuel forecasts and create a daily unit dispatch cost for the three forecasts using
the appropriate heat rate for the forecast day. Either the current FMU adder or the
10% scaling factor may be used but not both. -For each day in the three fuel
forecasts, a unit dispatch cost is_calculated as follows:

UnitDispatchCDstE:zij“ =
{[Uﬂitﬁ eatRate (m’mbm fmwh] * DailyDeliveredFuelF orecast($/ mmbm]?f;i””] +

UnitHeatRate (mmbtu/mwh) = UnitNOxEmissionRate(lbs/mmbtu)

= Costof NOx (F"fib)] +

UnitHeatRate (mmbtu /mwh) = Unit50,EmissionRate (lbs/mmbtu)

= Costof 50, (F"fib)] +

UnitHeatRate (mmbtu /mwh) = UnitCO,EmissionRate (lbs/mmbtu)

+ either a 10% margin or FMU adder

= Cost of CO, (Fﬂ,’ib)] + VOM +

Example 6.1: Daily dispatch cost:

Unit heat rate=10.345 mmBtu/MWh
Unit NOx emission rate =0.328 Ibs/mmBtu
Unit SO, emission rate=1.2 Ibs/mmBtu
Unit CO, emission rate=117 Ibs/mmBtu
DailyDeliveredFuelForecast=$3.01/mmBtu
Combined NOx Allowance cost=$1375/ton
SO, Allowance cost=$200/ton
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CO, emission cost = $8/ton
VOM & Maintenance Adder=$2.22/MWh
FMU= $0.00/MWh

‘H?‘l‘!‘fs‘tfpﬂfﬁw : =

[flﬂ.EE-mmbm‘\ [ $3.011] .
“. mwh ) '\mmbru ) J N
10.35mmbtuy (0.328 lbsy ($1375.00) ; ton ]

(

' omwh Ill.'rl"e.'rl"mbt“:.r,,JI ’\ ton } \.Zﬂﬂﬂibsfl
f|—f1035mmbm\.l (1.21bs\ ($200\ [ ton "
\

[ mwh } !l.:rl"m"ui:rm,,JI kton} ‘kZDDD b UT
[ (1&.5-—!-5.".r|.'.r|.1.'|'....] . (11?;1.-:-] ( J ( Lo J]
Wit mmbtu ton 2000lhs
3Z. .;2 I" 50
+ ('-':I'H.fh J."Il;'t'?h]
UnitDispatchCost =
10.345mmbitu $3.01
(ot (501
mwh mmbtu
(1ﬂ.345mmbtu) _ (G.EEE lbs) _ $1375.00 +
\ mmbtu / ton EIJIJIJ lbs

10.345 mmbtuy 1.2 lbsy [($200\ [ ton
(l( mwh ) ) (mmbm) ) ( tomr ) ) (EIJEIIJH}S )D T
10.345mmbtuy (1171bsy [ $8 ton
[ ( mwh ) " (mmbm) " (tcm) (El]l:ll]lbs)]

4+ $2.22 + 50
MWh MWh

mwh

UnitDispatchCostp o 3o = $31.1+) $2.33) $1.24) $‘P-E“*) $2'27)—$+1?? MWh
mespatchtostyma = \apwn ) T \aawn ) \swn) T \aown ) T \nawn /!

Outputs for step 6:
Three forecasts based on historic year factors for daily generator dispatch cost

Step 7: Calculate the run hours used-to-date for the current
calendar or rolling year
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Inputs for Step 7:
Generator real-time run hours for current compliance period
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Step 7 calculates the run hours of a generator used in the compliance period to date.
Accumulate the running time from the start of the calendar or rolling year to midnight
the previous day and round the total run time up to the nearest hour. For example,
when eemputcalculating opportunity costs for a calendar year on July 5, 2009,
calculate total run hours from January 1, 2009 to July 4, 2009 11:59:59PM and then
round up to the nearest hour. SgaA run time of 3 hours and 50 minutes would round

up to 4 hours.

Output from step 7: Generator run hours used to date

Step #8: Calculate the margin for every hour in the three hourly
forecasts

Inputs for Step £8:
Daily Generator Dispatch Cost from Step 6

Hourly Generator bus LMP forecast from Step 3
Generator run hours used to date from Step 7

All future outage information

Unit-specific minimum run time parameter restriction
Unit-specific cold start up costs

Unit Economic Maximum

Daily GeneratorDispatch-Costfrom-Step-6

Houry Generatorbus-LMP forecastfrom-Step-3

Step 8 calculates the hourly margins the generator would receive by comparing the
cost offer developed in step 6 against the hourly forecasted bus LMPs developed in
step 3. To remove planned outages, for any future date that the unit will be offline,
set the outage hours to unavailable for all three forecasts. For units with minimum
run time restrictions, this step calculates total margins in blocks of adjacent hours,
based on the sum of the margins of each block and the minimum run time parameter
restriction of a unit. Blocks may include additional incremental hours, if these hours
are found to be more valuable than an additional block, up to double a unit’s
minimum run time. Adjacent hour blocks with equal or greater hours than double a
unit’s minimum run time will be split into multiple blocks. For units with start-up costs,
the value of that cold start-up cost divided by economic maximum will be subtracted
from the total margin of each block that contains a new start, but not from each
subsequent incremental hour added to the block, in order to correctly value hours
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that do not incur start costs.- Calculate the total margins for all blocks of hours in the
three forecasts:

Manual 15: Cost Development Guidelines
Opportunity Cost Calculation

baze year _
block

boss ysar bassysar
ForecastedBUSLMP) o "2 ar) pepy — UnitDispateh Costy i mn a0

TotalMarginBlock

Z t=Block+MinAunTims—1

I L Lt M , baose year _ na [Q {F EEEFEEHFPEESF:}’EET
Ve, d, e i, h
baseyear
UnitE Ij?" atcht Ejty,m o a]

Where block ranges from 1 to [totalNumberofHours — MinRunTime + 1] and
y(t),m(t), d(t), h(t)_are the year, month, day and hour corresponding to the tth
overall hour of the time period spanning from the date calculated to the end of the
compliance period forecasted.

The totalNumberofHours variable represents the output from Step 7. Generator
Run Hours used to date. This variable is the number of hours left in the compliance
period to be forecasted, and is based on the date calculated and whether or not the
unit has a roII|nq 12 month run-hour restrlctlon

EExample 8.1: CemputCalculating total margins with a minimum run time of
one hour (i.e. no minimum run time restriction), using historical data from the

past three calendar yearSxample 7-1: Computing-hourly-margins

Hat T’EjFE[T‘!ffo g ?iﬂbﬂss 2006 — FarecastedB LESE HthESE 2006 .
June 3, 2009 HOT — June 3,2009 HO7
E[ﬂffEBpr Ef?hEﬂthESEzuuﬁ
June 3,2009

Hat !’EjFEE!!ff” e ?iﬂbﬂss 2007 = FarecastedB LISy prbﬂss 2007 .
June 3, 2009 HOT7 — June 3,2009 HOY
] ] baose200 7
tnith t5p atehC ﬂjt}uﬂs 32005

H BT Ej*”ﬂifﬁf A ?tﬂbﬂss 2008 FEH’ sraste %BEIEE prbﬂss 2008
June 3,2009 HOT Juns 3,2009 HOT
EEHIEBIE;? :tEHESEth“"ZMB
June 3,2009

June 3,2000 HO7 ] ; : :
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’ B0 S s wor=Max [0, ($55.44 - $57.88)] = $0.00
June 3, 2009 HO7 Y v v 0
HourlyUnitMargin?2e 208 - —max {0,($49.78- $49.72)1 =$0-06
June 3, 2009 HO7 y v 0 0
TotalMarginBlockijog sere =

t=Block+MinRunTime—1 m.?,e_}ear seyear
Zr o ForecastedBUSLMP, "2 r e iy — UnitDispatchCost,; _}mmﬂmn:
L H

Manual 15: Cost Development Guidelines
Opportunity Cost Calculation

t=2679+1-1
Zr - FD‘?’EE:ESFEE{;BUSL'JPJrr'glerrrﬂdrﬂrrﬂ—Uﬂ[tﬂ[ﬁpﬁ-tﬂhcﬂﬂ' fﬂrrfﬂ,dfﬂ—

FD‘?"EE:ESFEE{;BUSL'JPJ f!E"‘.ﬂ r?f!E"?\ ArTETOLRIZETEN — Uﬂ':E-D:-‘"pMCMDSE_}{QE"QEEE[QE"Q‘@[QE"QH =
Forecasted BUSLMBLE 7000 vy — UnitDisparchCost 3552 3500, = $53.23 — $41.66 = $11.57

- Similarly,

; b 2007
TotalMargiBlockyg sagrs =
Forecasted BUSLMBILE S50 sor — UnitDisparchCost 3552 3550, = $55.44 — 857,88 = —52.44

TotalMarginBlocki 52002 =
ForecastedBUSLMBS s 13080 zo7 — UnitDispatchCostiine 3 1ops = $49.78 — $49.72 = $0.06

At this point, the blocks of hours would be ranked according to the value of their total
margins

Output from step £8: Three sets of ranked blocks of total margin forecasts
including each hour in the compliance period, adjusted to include start-up costs

for each block that contains a new start, with all future outage hours removed

yeaH}#en+kﬁgespu+s#EMestmueDeuynunetheopponunnvcost

adder
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Input for Step 9: Three houry-ma 8-adjus
and-days-passedsels of ranked b/ocks of tota/ margins forecasts

Manual 15: Cost Development Guidelines
Opportunity Cost Calculation

ForFor each of the three years, the opportunity cost for that year will be the average
total margin of the lowest value block added before the run hour limit was reached.
The three opportunity costs will then be averaged to get the opportunity cost adder
available to the generator. If the opportunity cost adder is less than 0, the
opportunity cost adder will be set to 0. The opportunity cost adder which may be
applied to each point on a unit’s bid curve will be entered separately into eMkt by the

participant. eaeheﬁhe%hmeyeam—mﬂﬁhemmﬁwmeas&im#%@esm

700th-Marging o5 —$2-L0/MWhH
7 HE&IIE&IEHIE&EEZUU? EH HE?I“ih
Fo0th-Marging 55055 =350-06/MWh

z@gth h OUEA EEEinqulﬂq 9|B|BG|F{||H.|P_‘ EGSt EGFH]GGHEI% _ S?.lﬂ+$ﬂ;ﬂﬂ+$ﬂ.ﬂﬁ — $Q¥2'F q!MI
Example 9.1: A unit with 700 run hours left:

The average value of the blockwhich includes the 700th houry zoeap0s = 518.33/MWh
The average value of the block which includes the 700th houry co2ppr = —56.14/MWh
The average value of the block which includes the 700th houry gzazp0s = 51.59/MWh

700" hour opportunity cost adder = 31833+(75618)35159 = $4.59/MWh
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