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Opportunity Cost Calculation

Section 8a: Opportunity Cost Calculation

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

e A description of the Opportunity Cost Component

e 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 PIM 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 computed
calculated value.

Opportunity costs calculated with this method will-may change frequently- Given-that
as electricity and fuel futures-forwards ear-may change dailythe-epportunity-costs
computed-can-likewise-change-daily. 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)
y=year

m=month

d=day of the month

h=hour

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

e BUSLMP=LMP at the unit’s bus

¢ PJMWesternHub=PJM Western Hub LMP

o 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

o 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.
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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 “PIJM 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 PIJM 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.

Platts-ICE Forward Curve for “PIM west” (PIJM 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
creates-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 on July 1, 2009 for a unit without a rolling 12-
month run-hour restriction, use historical LMP data from July 1% (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 vyears,
beginning on the date calculated three years prior, ending on the previous day. For
example, when eempuicalculating opportunity costs on July 1, 2009 for a unit with a
rolling 12-month run-hour restriction, use historical LMP data from July 1% (20086,

2007 and 2008) to June 30" (2007 2008 and 2009) Fer—example—when—eempetmg

by taklng the hourly bus prlces for the three prior ea+enelar—years at the generators
bus, and for every hour, divide that hour’s price by the corresponding price at PIM
Western Hub. The historic hourly basis differential in hour h, day d, month m, and
yeary is

BUSLME, a1,

HourlyBaslsDifferentlalRatlo
¥ radh = pIMWHLME, o,

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

BUSLMP,ne 5 2006 it
HowrlyBasteDif FarantialRatlion,, . oo - JunE BO00C HLL
fume 300 BL T BIMWELMP e 32006 s11

BUSLM Frune 32007 511

piin -
i T ——

BUSLMP,... 5 g0 g1s
HourlyBasteDif FevantialRatio . . g0 - Lunie 32007 Bi1
e T T —
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T e A30% Bl FFMWHEMF}.W? B0 Hid

EHSE'MP_}_LNE SauEE Bl
PIMWE LMy, 3 a00e 511

HouwrlyBasleDif favantlalRatloy,, sooco gy ™

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.

Momhly?aahﬁasisﬂiffermtdalﬁa'biop“h
ki
. ) A — {Hc-urlyEiasisDifferemﬂalRa’biosgﬁdm}

Number of Feak I-Ic-urs inmonth m
Momhly&ff?aakﬂas1sDiffere::l:ialRarﬂc-yrm

ffepeak
. Zoff-psaks howrs [Hourlyﬁaﬂs DifferentialRatlos] 35"

Number of Off = Peak Hours in month m

NOTE: When PJIMWHLMP 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:

MeonthlyPeakBasisDif favantialRatiofin, soe
Zocak mowrs\ B ourly Basle Dif fovantlal Ratlosfuns 2006)
-
Number of paak hours In funs 2006

MeonthlyPeakBasisDif favantialRatlofin, soor
Lok howrsWHourly Basis Dif fevantial Ratios Jung 2007)
-
Numbear of paak hovrs i fung 2007

MenthlyPeakBasisDif favantialRatiolin, ;oo
- Zzeer hours(Hourly Baste Dif ferantial Ratlos funs 2008)
Numbar of paak hours in fune 2008
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MeuthlyPeakDif favantialBasisRatio®n: o0

_ Zpeas nowrs A Owrly Bavle Dif feramatal Rutlor funa 2008y
Number of paak hovrs in Funeg 3008

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

Ferscasted Monthly Bus Frice Ef:f
5[ (FIMWestern Hub §557) # ( Mr;-mhlyP’eakEasisDiffererrﬂalﬁa’bic-?f:b]

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

ot PEEREGK =
TFerecared Meonthly FurFrice June 30L0-base 300G
[ [:FIMWH QFFpeak

For detuery June 2040 / ®
( ManthlyOf fPeakBasisDif favantialRatiopy sooc)]
Foracastad Monthiy Bus Frics fynraei boce o6 =
[ (Ermws JIEees ¥

For dettuery June 2008

( Mam&&yﬂf‘f‘?am%Bﬁ&@ﬂf‘f‘crmtmmmm;ﬁgggﬁ ]

AT REQH . .
For dettvery fune 3010 & . i “Chune 309F
. PFFpeak —
Foracasted Monthly Bus Frics oo oo bace s0ar =

[ (Ermws JIEees ¥

For dettuery June 2008

( Mam&&yﬂf‘f‘?am%Bﬁ&@ﬂf‘f‘wmtmtﬁmm;ﬁg} ]
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! For dettuery Fune 2010 ;Q e SRRDATTRAE G s 2008
. FEgpea _
Feracasted Monthly Fus Price o ooce bars 206 =

[ (Frawe 2IEees )

For dettvery June U0V

( MenthlyOf fPaakBasieDif farantialRatiof saa)]

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

| inthe compliance period

STEP 2: Berive-Calculate hourly velatiityvariability scalars to
incorporate hourly velatiityvariability 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 will-develop-an hourly velatilityvariability scalar. This scalar will
later be multiplied against-by the monthly bus LMP the-forecast_calculated in Step 1
to ultimately derive-forecast an hourly bus LMP fereeast-that incorporates historic
hourly peak and off-peak LMP velatilityvariability 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.

Epﬁh — {HDHIEBWLMF;::E‘T} B {Formatted: Left

Number of Peak Hours in month m

MoMly&varagaEiusLMP}Eﬁh -

Eqﬁhpﬁh howrs {HQHPL?EH?LMFQW‘FEH |~ { Formatted: Left

yan-dh «
Number of Off = Peak Hours inmenth m

Mc-mhly&?erﬂgeﬂusLMF;E peak o

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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peik
e N rma
Frm-dh ) HEan
MenthlysverageBusLMFL

BUSLMBFES
HourlyVariabilityScalar?=® pnah

-
Famdl Mc-mhlaf.&'&\*eragaEEuSLMPFYEh

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

off=peak
HourlyVolathipyFealar sk o BUSLMF 5 3
BUSLMRSF-Reak
Hc-urlyﬁ’m"iahilitﬁcalar;ﬁ;““ - b

Momhk%araaeﬁusLMF;E' Reak

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

BUSLM Frune 32006 524
Averags @Ffpeak fung 2006 BUSLMP

BUSLM Bryne 3 0007 gas
Averags @Ffpeak fung 007 BUSLME

#ﬂfﬁ‘?ﬂ%ﬂﬁ&ﬁjﬁ?ﬁ‘ﬂéﬁ#‘“ma TR ™

HowrlyVolatititySealermnrram ™
BUSLMEnenaonsss

RS I0EER  dvqrags OF fpaak fung 2008 BUSLMP

., . BUSLM Eyne 32006 530
HourlyVariabllitySoalatunen s ki = g et T e 9006 BUSLIE

BURLM Bryne o007 523
Average @FFraak fung 2007 BUSLME

HowrlyVariabilityScalary, ea.0007 5oa ™

4a--- ‘[Formatted: Left
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j ) BUSLMBynesovsoss
‘ HourlyVariabllitySoalatunen ae san = g o r et T 2008 BUSLIE

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 velatiityvariability 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 velatilityvariability scalars developed in step 2 by the corresponding
forecasted monthly bus price-LMPs calculated in step 1.

The expeeted-erforecasted LMP for hour h, day d, month m, based on year y that is
a peak hour is

Borscasted BUSLMEE-on,

- Hourly?ola’bilityﬁcalargggh # Horec&sdeonmlyEusPﬂceF“h
Forscasted BUSLMETSS,

- Hc-urlﬂfarlakilitﬁcalary ndh E‘c-rvart:&rs‘c.avdrM;:-nfth,l;.*Eiua=F‘I'1r.7ﬂrF“h

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

Forscastwd BUSLMPS - Fees

- Hc-u.rl;yﬂffc-la’l:ili‘c.yﬁt.'.ﬂllﬂlr;’rfi:_',;ﬁ'ﬁ"h # ForecﬂstedMomhlyEimPrlce“'fﬁ'F“h
Forscasted BUILMB p roe

- Hc-urlaﬁaﬂakili‘ryﬁ’calar;m?h ] Eorecastend-mmlyBusPriceﬁ'Fﬁh
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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:

FovacastadBUSLMP,.. 5 s00v 500 5ase 2006

WE .
® ForacastadMonthlyBusFrical  Fian

FovacastadBUSLMPy,.. 5 s00v H005ase 2007

WE
® ForacastadMonthlyBusFrical  Fian

ForacastadPUSLMF e 5 g00v sovbase 2000
WE we
» ForacastadMonthiyBusPrical i 1ok,
ForecastadBUSLMR st g
- HQ‘WE}WW#&#ESEWFWGWHW 8.2006 E00
» ForacastedM onthliyBuslrica s sans

Forscostads US LS,
= FourlyVartabilitySoalatiy, amor oo
» ForacastedM onthliyBuslrica s sans

ForasastadBUSLUG 't e o
= HourlyVariablittyScalatyye 5 sooe go
» ForacastedM onthiyBuslrica s sans

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

yearperiod

‘ STEP 4: Create a daily fuel velatihityvariability 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 type

Step 4 creates a daily fuel velatilityvariability scalar using historical daily delivered
fuel prices (as used to develop a unit's TFRC) from the previous three calendar
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 fuel types; 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.

DeliversdFuslPrice
DalyFuelVolatllity¥calar, o g ™ =—— Lmd

(Ep Sy DelveTsdF weIFTIcs . | )
B

lod.1: iy Latili | | : .

Aag :
PalivaradFuslPric . 2 20us
FattyFustelatiliyfealar—some ™ —
fune 22008 T Jdvarage fune 2006 DallversdFuslPrice
E&AWW!#FM&FNN}WQW
DutiyFuatvolattiityfoatar——s ==
June BA0T T Avaraga fung 2007 DallvaredFualPrice
DalivaradluslPrica . - oooe
BatiyFustietatititySealar soam =

Averags fung 2008 DellveradiualPrics
Units with Single Fuel Type:

DatlyFuslVariabilityScalar, . ; =

DaliveredFualPrica, . o
¥ (DaliveradFualBric, . cun) }

.

Where N, lathe mumber of daye in month m.

Units with Dual Fuel Types: - ‘{Formatted: Font: (Default) Arial, 12 pt,
dntbFueiVariabilindoalan: ma Underline
@?ttusﬁfmsmrtisﬁ‘wmmﬂxlm ¢ WetghtPuellvged] + (DeliveredFuelPriceFusllyged, o g ¢ WetghtFuellvped]

gty e P ue LR IO PR Ve Ay o ¢ IFotgheFuetTvgedlt COeliverenrueiPrioeFueiT ey o WotgheFueilvaeg1] |
it

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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DeltvaradluslPricd . 300
Average fung 2006 DellveradiualPrics

PalyFualVariabilityScalary, . 5 200s ™

DaltvaradluglPricd . 3 go0r

DallyFusliarlabilitySoalatune samr ™= Avarage fung 2007 DallveredFuslPrica

DelivaradluslPricd . 300
Avarage fune 2000 DeliveredFuslfrics

DalyFuslVariabilityScalary, . 52000 ™

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

‘ Output from STEP 4: Three vyears of historic daily scalars for fuel
| volalityvariability

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 type

Fuel monthly contract price isf applicable

< ‘[Formatted: Normal

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 faturesforwards, 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 fuel types; 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.
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Units with Single Fuel Type:
g e St e g T TG =37

S T e gy e Wi TE W
Daitly Deliversd Fudl sy g ™
DatlrPusiVartabilityIealan.mg *

{WelghtSpaty, (Mﬁ‘ww:}mﬁm =+ ﬂmﬁwyfmﬁwms'} + WetghtConiracty,
# (CeniractPrice, /)

Units with Dual Fuel Types:
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QatipleliveredMudlfama
m DatbyPustVariabilityIealanme
| (PustForwardFusiTyped ym * WelghtFusiTypedn
O ] T T
+ {E“wﬁf“ww&rﬁﬁ‘uﬂ?yp@ﬁ}}m ¥ WeightFusllipely,
» WelghtSpotBusiTypeby) |

DallyDalivaredFusls, . o
= DallyFuslVariabllityScalar, . ;
= [WatghtFuallypad,,
] EWctg&tEmwgctFmH‘ypmm #{ontractPricaluall rpad,,
+ WalghtSpotFuall'ypad,, » (PellverrddiustmaentFuall ypad
+ FualForwardFusllypeds, ) ) + WelghtFuall ypaB,,
# EW!&&MCWWMEFM&T}FFQEm & ContractBricaFusll ypaB,,
+ WaightSpatFuall'ypeB,, & (DellvaryddiustmentFuell ypal
+ FuglForwardFuslTypaBs,.,) )]

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

DatlyDaltvarsdFuslForaeastyme s sugr
= DatlyFualVarlability®oalare sopee ® Fuslforwardiye com

DallyDallversdFuslForacastyme g oo
m DallyFualV artabllity® calar e g.oger # FualForward; .. cooe

DatlyDaltvarsdFuslForaeastyme s sugr

= DatlyFualVarlability®oalate sopes ® Fuslforwardiye com

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: r - -
) P ormatted: Font color: Custom
Expected-futurefEUll load seasonal (May-September / Octobesr—April) heat rate . ){Color(RGB(79,129,189))

fer—the»eemp%ae&peﬂed N ‘{Formatted: Font color: Custom

Color(RGB(79,129,189))
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Fuel Prices output from Step 5
Unit SO, CO,, and NOy Emission Rates (Ibs/mmBtu)

, s in_off for_i . .
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:

Uniﬂlspa’tchﬂc-st%fﬁgw -
{[E!ﬁétffmtﬁﬂm {mmkwrgmwﬁ} # Eqat}rﬂ‘aé&wr&dﬁ'méﬁrwacmﬁﬁfmmbm:lfﬁ;?w] +

UnitHeatRate (mnbtuSmwh) & UitV OxBmisrionRate (lhrfmmbtu)

& {gst of NOx (ﬁf}h)] +

UnitHeatRate (mumbtu S mwh) = UnitS 0, EmisrionRata ([bs mmbiu)

s Cost of 50, (ﬁfgk)] +

UnitHaatRate (runbiu/ mwh) = Unit OO0 EmisrionRata (be mmbiu)

& Cgst af OO, (ﬁfgk)] + VaM -I-}-I- slther a 10% margln or FMU adder

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 lbs/mmBtu
Unit CO, emission rate=117 lbs/mmBtu
DailyDeliveredFuelForecast=$3.01/mmBtu
Combined NOx Allowance cost=$1375/ton
SO, Allowance cost=$200/ton



Manual 15: Cost Development Guidelines
Opportunity Cost Calculation

CO, emission cost = $8/ton
VOM & Maintenance Adder=$2.22/MWh
FMU= $0.00/MWh

«--- ‘[Formatted: Centered
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mwh -\ pundtu
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[(lﬁﬁéﬁmmkm} E:E‘.EZ& ékﬁ-‘) (ﬁlﬁ?&.ﬁﬂ)h{ ton }l"‘

mwh ki ton 2000 [br
(ismmbe G 5. o ).
() ) () e

5222\ [ 80
* (mw&) * (mw&)

p— ﬁﬂ..w} :&2.%} :ﬂ.ze} :ﬁ.%} :&2.22}
UnitDispatahCosty, o o -(.M‘Wﬁ Ll b Rl b Rl e Rl Y m §4.FF WA

‘ 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

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. SeaA 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 78:
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
X )
Hourly Generator bus LMP-forecast from 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:

TotatMarginBlocks = ™" w
Zr- Elwifey MinALRTimE=4

uEigik

5 Lok, T Baae yea nax [Q EFE EFF?E#F:W” yEar
Yemed i ! g
el kg kﬁ:egﬁmﬂﬁ
WA

Where bigck ranges from 1 to [tetalNwnbare fHours — MinRunTlms <+ 1] and
(e, mCE), d(&). k(£ _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 totalNunbareFHours 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 rolling 12 month run-hour restriction.

EExample 8.1: CemputCalculating total margins with a minimum run time of ~ «._ - { Formatted: Font: (Default) Arial, 12 pt

P
N

one hour (i.e. no minimum run time restriction), using historical data from the \\[Formaned: No Spacing

(D N

past three calendar yearsxample 7-1: Computing-hourly-margins {Formatted; Font: (Default) Arial, 12 pt
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Hau % H“ﬁ'“iiﬁénfﬂﬁi‘ E-"I'IFE'I‘? Hax [Q ($55 I $57 88)] $6-00

fune &-.IIIH‘EII? Hax [Q ($4g 78—$49- ;2)] =$06-06

TetalMarginBlockEfEq 200 -
re Rl NIRRT I - . TassyEEr - I8 kR
e ForevastedBURLMP L Mﬁ-mrw.pmhc-‘w o PN

| L3

13 i HET
> ForecastwiBUSEIRINFAR a0 = UnteDtagarvh CosthRR AR m

' BETR
Forerasted BUSLMRERER W orns anvurmaiosn = UriieRtsprechCostf¥ A R normyansormy
Fereeasted BUILMTIMFE ke o UnitDopaechiCest IR IR m 888,05 SAL G0 m BLLET

_- Similarly,

TotaiMarginBlockEELai -
Fereonsted BUSLMREREFIG. wor = UnieDisparokCost PRE IR . w 200 44 = 307,00 m =32.44

TotclMargmnBlockFEriiie -
Ferecnated BUILMASEE T v = UnitDiaparehCoseTRE 1100 m 240,72 = S99 F2 m 50,06

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

MW%M%‘W‘#@WW j j j g

yearsfrom-largest-to-smallestvalueDetermine the opportunity cost

adder
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‘ Input for Step 9: Three heurly-margin-forecasts-from-step-8-adjusted-for-outages
\ and-days-passedsets of ranked blocks of total margins forecasts

Feor-For 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. eaeh—ef—ﬂ%ee—yeaps—%eme—heuﬂy—#wgwﬁepeeasts-#em%esm

Footh Margin g =$2-10/MWhH

baz=200T

T $941}6lMWh

700" hour-maximum opport qit_j!Egstegmlgeqeqt_ﬁz.mdﬁﬁ.ﬁﬁdﬁl}.ﬁﬁ- $0.72/MWh
!
Example 9.1: A unit with 700 run hours left:

Theaverage value of the Mook which Includsa the TO0MR RoWyazezone = FLEIS/MWh
Theaverages value of the Mlockwhich Includsa the TOME howryecezppr w =261/ MWh
Theaverage valus of the blockwhich Includesthe 700K hourygeeooee » 21,59/ MWh

700 " hour opportunity cost adder = w- $4.59/MWh

- {Formatted: Font: 12 pt, Bold




