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N Manual 15: Cost Development Guidelines

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 computing opportunity costs associated
with an externally imposed environmental reqgulation based run-hour restriction on a
generation unit. Examples would include a limit on emissions for the unit imposed by
a regulatory agency or Ieglslatlon ora direct run hour restrlctlon in the operatlng
permit-6 At
Generators may foIIow this methodology at thelr optlon or may develop and submlt
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 computation 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 cost-
based offer. However, they may not exceed the computed value.

Opportunity costs calculated with this method will-may change frequently: Given-that
as electricity and fuel futures ean-may change daily;-the-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 per week.

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
FY=future year
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BUSLMP=LMP at the unit's bus

PIJMWesternHub=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 commaodity 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.

° < - -~ 7 Formatted: Indent: Left: 36 pt, No bullets or
numbering
WEB PORTAL: - { Formatted: Underline

Unit participants will submit their input data for the Monitoring Analytics’ opportunity
cost calculator through a web portal. That information will be stored in a database,
and once a day, it will be processed by a SAS program in order to determine unit-
specific opportunity costs. Those calculations for opportunity cost can be explained

in nine steps.

STEP 1: Derive 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,-ané
‘ 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
average basis differential for both peak and off-peak hours. This basis differential
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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” (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 computing
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 years, beginning on the date
calculated three years prior, ending on the previous day. For example, when
computing opportunity costs on July 1, 2009 for a unit with a rolling 12-month run-
hour restriction, use historical LMP data from July 1 (2006, 2007 and 2008) to June
30™ (2007, 2008, and 2009). Fer—example—when computing—opportunity—costs—in
2009;-use-historical- LMP-data-from-2006,-2007-and-2008--Begin by taking the hourly
bus prices for the three prior ealendar-years at the generator’'s bus, and for every
hour, divide that hour’s price by the corresponding price at PJIM Western Hub. The
historic hourly basis differential in hour h, day d, month m, and year y is

BUSLME, a1,
FJMVHLME, ;g0

HourlyBaslzDiffeventialRatlo, o, g, ™

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

GUSLMP 2
HourlyBasleDif favantialRatlon,, . aoooe 511 mﬁ;‘%&%
W S

o e = e ooy
JETTR: BJMWELMP e a.000ms 511

GUFLME 2
HourlyBasleDif favantialRatlon,, . aoser 511 Wﬁ
W da

----- SR BN R B W E'M"'f.m B.20066 Hil
FUSLME o
HourlyBasteDif FerantlialRatio,,. . aq - June SRORT M
e T —
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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.

Mc-rrthly?eahﬁasisﬂiffermtdalﬁa’biopﬁh
. 1 — {I leurlyDasleDifferentialRatios Fﬁhm}

Number of Peak Hc-urs inmenth m
Mc-mhly‘.‘.}fﬂ?eakﬂas1sDiffere::l:ialRarﬂc-yrm

ffepeak
. Zoff-psaks howrs [Hc-urlyEiasis DifferentialRatlos] 35"

Number of Off = Peak Hours in month m

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

MeonthlyPeakBasisDif favantialRatiofin, soe
Lok howrstHourly Basis Dif fovantial Ratiesfunae 2006)
-
Numbar of peak hours i Jurng 2006

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

MenthlyPeakDif farantialBaneRatioT: son
Lok howrsLHourly Basis Dif favantial Ratios Jung 2008)
-
Numbar of peak Rovrs i Jurng 2008

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.

Forscasted Monthly Bus Price £ F“h
:[ (FIMWestern Hub §207) = ( Mommerak.EiasisRarmoyrm ]

Example 1.3: Forecasted monthly bus prices for three historical periods:
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Foracastad Monthly Bus Frica ot so vase 3006 =

[ (Ermwen ZIEees ¥

For dettuery June 2010

( Mmtmyﬂf‘fﬂam%Bﬁ&@ﬂf‘f‘crmtmmmmﬂﬁg& ]

Feorscastad Meonthly Bus Frics fu. sotooese 3057 =
[ (Rrmw g JFEreck s ( MonthlyGf fPaakBasisRatlal i ias ]

For deltvery Fune 3010 7 °

Feorscastad Meonthly Bus Fric fu. sotooese 3008 =
[ (Rrmw g JFeReck )= ( MenthlyPaakBastsRatiohrr tos )]

For deltvery Fune SULD

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

in the compliance_period

STEP 2: Derive hourly velatilityvariability scalars to incorporate
hourly velatHityvariability into the LMP forecast

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

The monthly futures 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 willdevelep-an hourly velatilityvariability 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 velatilityvariability as well as monthly peak and off-
peak basis differentials with PJM 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.

I
2\ ccals hure | HOUlyBusLMBESE, |
Number of Peak Hours in monch m

Mommly&?eragei’usLMF}‘fﬁh -
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gffepeak
b — [HmlrlyEmLMPymfh

Number of Off = Peak Hours In month m

Momhl}*&?erageﬂushhi?;ﬂ peak o

Next, for every hour, take the hourly bus LMP divided by the relevant monthly
average peak or off-peak bus LMP cemputed-calculated above. If the hour is an on-
peak hour, divide by the average peak LMP price-for the month.

BUSLMEF=
HourlyVarlabillyRatlol g - = R Zndd

e ]
I (BUSLMREE
N PEaR
bt

A 1 oasals FURMBEEE |
ye-dh

MonthlyaverageFusl Mﬂ'ﬁ{

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

fmneal EWLMF; :i-dpﬁﬁ . = { Formatted: centered
HE111‘];‘,'%%]5‘%?*325]51'9 HE& = i <
Frmdh oii-peek
Mc-mhlyﬁ?erageﬂml..:ﬁ?‘ym
ped
BUSLME 25

HourlyVarlablligRatlod e = w ——

™ P at
mmy t‘EUELMF;m [‘

Npﬁﬂh
}’.m-ﬂ___ "
BUSLMp®I-Ree
HourlyVarlablliyRatiof o= = i : r:ff- cals
- {EWLMP?‘“ :
N-;vﬂ'-pﬁh
Yk

| Example 2.1: VelatitityVariability scalar for the each of the three historical

years:
Hewrb¥olattlisSealar = e BUSLM Fryne a.2006 524
Jumed 20 B3 T dverage OF freak fune 2006 BUSLMP
'FE'?E'M&[ERE 2200T H28

B S AT ST
faned AT AN Avarage Uf fpeak fune 2007 BUSLMP
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BUSLMEnenaonsss

RS S0EER " dvgrags OF fpaak fung 2008 BUSLMP

) BUSLMP,y,.. 52006 2
HourlyVartabilttyBattofiiiie s = oo aﬁ*ﬁg:mg;;:r:ﬁ;;%; FUSLIF

) BUSLMP,y... 3.200m 2
HourlyVartabilttyBattofiiin s = oos aﬁgmqﬂ;:r:q;%; FUSLIF

) BUSLMP,,... 33000 2
HourlyVartabilttyBattofiiiihe s = Zoos aﬁ*ﬁpmg;;:r:q;%%; FUSLIF

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

volatiityvariability

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

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

Ferscasted BUSLMP e,
- Hourly?ola’bilityﬁcalarggﬁh # Horec&sdeonmlyEusPﬂceEf&h
Forscasted BUSLME =S,

= HourlyVariabilitbRatlo, o ap = F?rEGEStSdMQMhl}?EHSPNGGE;;h
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The expeeted-erforecasted LMP for hour h, day d, month m, based on year y that is
an off-peak hour is

Porscaswd BUSLMPS - Foek
- Hc-urlyi’c-la’bilityﬁcalar;mﬁ"“ » ForecastedMonthlyBusPricel
Forscasted BUSLME T Fook

= HourlyVarlablligrRatloy g ap * Ewecastend-mhlﬁ*EusPﬂceE,TnF“h

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
=4 e GAUNE BUD
® ForacastedM onthlyBusPrica [l FIsh,

FovacastadBUSLMPy,.. 5 s00v H005ase 2007

une g Y
s ForacastedM onthlyBusPrical Fioh

ForacastadBUSLMP e 3 2007 soosase 200
W e
s ForacastedM onthlyBusPrical ¥t
ForacastadBUSLMBISITSaise
- HQ‘W&}’VW;FF&“H}’REHQ!&H? 22006 KO
= ForacastadM onthlyBusFrics s tas

Forscsna s,
= HourlyVariabllityRatlo; e 200 soo
# Foracasted M onthiyBuslrica y saos

ForacartedBUSLMBLLITatie,
- HQ‘W;}’VW:EB‘“H}’RGFHQ}EHP 32009 H00
# Foracasted M onthiyBuslrica sy soos
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Outputs from STEP 3:
Three hourly bus LMP forecasts for each perhour remaining in the compliance

yearperiod

STEP 4: Create a daily fuel velatitityvariability scalar

‘ 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 need to be multiplied
by their respective weights and then added together. Ny, is the number of days in
month m.

DellveredFuelPrice, 4

DalyFuelVolatllityScalar, o g ™ —5—
(S L‘umwer;:wuemme w) )

lod: i £ Latili | | f .

DallveradFuslfricd e nooe

BatlyPustolatiiitySoalar——m i 53
famedd0C T Aesrags fung 2006 DallveredFualPrice

DallveradFualPricd e s ooor

PatyFustelatiiiySealar g™
fameddW0T T Awsrage fung 2007 DeliveredFuslPrice

DallveradFuslPricd . 2 o0e
Avarags fune 2008 Dellveredfuslfrics Units

2 ﬁ% Fuath ggﬁﬁﬁﬁ 3 cﬁgm,!:m?.-ﬂm"%ﬂ' -

with Single Fuel Type:
Hﬂﬁ?}’f“%{ﬁl"ﬂ?‘ﬁﬂﬁ'mﬁ}’ﬁ'ﬂﬂﬂl‘:ﬁmﬁ -

DeliveredPustfrice, ..o

(Bl (DeliveredFustPrice, v us) )

W
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Where K, iathe number of daya in month m.

Units with Dual Fuel Types:
mttymﬁ%’mﬂtttr}'ﬂm%;
cRetiveredPuelPriceFueiTyrgedy ma « WetghtFuellyged] + (DeliveredFuelPriceFueilygely m o « WelghtPuellyged}
i e DltvereRPuelPrice FuetTygedy m ¢ WetghiFuellvgedlt COeliberearusiPricelueilvyedy » ¢ WeightFueilvgedl] |

s

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

DellvaradluslPrica .. soo0s
Averags fung 2008 DallvaradFuslPrics

DalyFualVariabilityRatioy . ao00: ™

DellvaradluslPrica yse sooor

DallyFuslVarlabilityRatioue o00r ™ Avearage Jung 2007 DaltveradFusiPrice

DellvaradluslPrica .. soo0p
Averags fung 2008 DallvaradFuslPrics

DalyFualVariabilityRatiop . a0 ™

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
| volasiityvariability

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 is applicable

< i ‘[Formatted: Normal

Step 5 takes fuel futures-forwards based on a unit’s fuel policy (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 futures, yet maintains historical velatilityvariability. 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
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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.

DallyDaliveradFuslForacast o o oredse o

v

m DallyFuslVelatilitySoalaty, . gogee ® Fusiforwards, . come

DatbyDelivered PuelPorecast e s o0msges 200

wm DathePusiVelatiliTealaruge aoonr * FustPorward e uoy

Hﬂﬁyﬂmﬁwﬁiﬂﬁ'ﬁw’mﬁ;m, 32006 Egss 2003
m DatiyPusiVelatiippdoalar e soue ¥ FustPorward use coo
Units with Single Fuel Type:
Datly DeltveredPusl g ™
DathePuslVariabilityRafioymg
{Wat ghtFpoty, » FuslFPorwards,m + WelghtContracty, » ContractFricey,)

Units with Dual Fuel Types:

i T
DatyDeliversd Fudlsma
= DatlyFusiVariabilitcyRatioy e
* gﬁwﬂwwmmr}wﬁm # WelghtPuellvpedy
i WeightTpetFusllipedn)
+ {E‘;{ﬁﬁ'ﬁrw:}rﬁf“i{m‘}wﬁ}m # WeightFusllvpely,

» WetghtSpotFusiTypely) )

[limd D Eh

{Weigh

axpd by f i dey

ety

* {E“uﬂﬁ‘ww&rﬁ‘uﬂf}wﬁm # WelghtFusllyped
o Fired Bapaperaaed Bl T ool - YeraghbErei T ey o e

g )

* ContractPricsy, |

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




A1

. Manual 15: Cost Development Guidelines
Opportunity Cost Calculation

DallyDellvarsdFuslPoracast we sanes

m DatlyFuslV ariabllityRatio, . agoqs ® FuslForwardi. cooe

DatiyDeitveredFusiPoracastio e et
= DatlypPuelVariabiltyRationune aooor * FusiForwardpume o0

DailyDeiiversdFusiForecastim s
m DathyFugiVariabiBryrRationge songe © FUslPorward e cooe

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

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

Formatted: Font color: Custom
Color(RGB(79,129,189))

Formatted: Font color: Custom
Color(RGB(79,129,189))

Inputs for STEP 6:

Expeeted—futureAverage, full load seasonal (May-September_/ Octobefr—April) - /{
‘ heat rate forthe-compliance-period-of the previous availableyear \ AN

Fuel Prices output from Step 5 s T

Unit SO, CO,, and NOx Emission Rates (Ibs/mmBtu) i

(Note that the CO, adder is in effect only for incurring carbon emission T

Formatted: Font color: Custom
Color(RGB(79,129,189))

charges)Futures prices for SO,, CO, and NOy from Evolution Markets ($/ton)
modified to $/Ib
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 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'méﬁrwacmﬁﬁfmmbmﬁg;;?w] +

Yriti satiate Cmmbiu mwh] = UnlivUxEmirrieniats (e mmbtu)

& Cgst af NOx (ﬁfgk)] +
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UnitHaatRate (munbtu/mwh) = UnltS0, EmisrionRate (Ibs/munbiu)

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

UnitDispatchCost =

L038mmbiuy, [ 38,01 )
[{ e ) : (mmbm_ ]+
& ib, £
(RN

(| (Fectmmi. (12 0e). (S209). (o )]+

() ) ()~ ()

$3.23
MWh
[ [L@&#Emmkt.&} :I.'L?'.‘h::] { } }
i " Lmmbtu 200EEs
.22 i 5II-
+—_—

MW WM
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— :ﬁﬂ..w} :&2.%} :&1.25} :ﬁ.a-s} :&2.22}
UnitDispatahCosty, oo -(M'PP'& + Vet T et T e/ T e m 4,82 WA

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

Step 7: Calculate the runs hours used to date for the current
calendar or rolling year

‘ Inputs for Step 7:
\ Generator real_time 5 minute bus MWs 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 computing 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 to the
nearest hour.

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 start up costs

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 hours to unavailable for all three forecasts. For units with minimum run time
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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. For units with start-up costs, the value of that start-up cost 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. Calculate the total margins
for all blocks of hours in the three forecasts:

TotatMarginBlock = /™" u
IR R MR T - [
> FerevastedBUSLHRIEEEEET - = UrtrDispRovhCostiRiner

CuElaeit

5 Lebrriahd B@ie pear _ max [Q (55 IBLERE ﬁphﬁ& YEE™
e ! Fatdel
el ke kﬁ:n‘mrﬁ
A

Where #leck_ranges from 1 to [tetalNwnbsrefBours = MinRunTlme + 1]_and

(5 m(t). d(8), 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 totaliumbereFHours 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.

ha Ho v athd\V) allal 0 han tha Hao

(i.e. no minimum run time restriction), using historical data from the past three ~ ~{ Formatted: No Spacing

calendar yearsxample 7-1:Computing-hourly margins
Het E Yritdiar aénfﬁi‘?? 2-aUUR H'}?’zi erevarieaB UIL “}2?‘}9 5-300F BOF

Tume 320UV

e % dritiar ﬁénfﬁﬁ? 4-200y E'}‘in ereeRnear VTG “}:mp LAV BUF

Tume 3200V
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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
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Step 9: Rank-the-hourhy-marginforecaststoreach-of-thethree

Determine the opportunity cost

adder

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—ﬂwth;ee—yeam—%eﬂ%—heuﬂy—#ww—fe;eea&t&#e#%gesﬁe

Example 9.1: A unit with 700 run hours_left:
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