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Section 8: Opportunity Cost Guidelines

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

« A description of the PIM Opportunity Cost Guidelines Policy and Definitions (see
“Policy and Definitions”).

Policy and Definitions

Cost Development Task Force Opportunity Cost Policy
« Opportunity Cost may be a component of cost under certain circumstances.

« Specific business rules for Opportunity Costs have been defined in the Operating
Agreement of PJM Interconnection, L.L.C. for various products including energy and
regulation.

« Requests for recovery of Opportunity Costs not defined in the Operating Agreement
of PIM Interconnection, L.L.C. should be submitted to the PJIM MMU for approval.

Opportunity Cost Component for externally imposed run-hour
restrictions

The following methodology is approved for computing opportunity costs associated with an
externally imposed 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
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 change frequently. Given that electricity
and fuel futures can change daily, the opportunity 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 weekevery 7 days.
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Definitions

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

m=month

d=day of the month

h=hour

t= Number of hours remaining in the compliance period

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

BUSLMP=LMP at the unit’s bus
PIJMWHesteraHubLMP=PJM Western Hub LMP
PIMWHFRP= PJM Western Hub Forward Price

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 volatility 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 Corporationeune#t (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 Ceuneil-Corporation
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.

Unit Cost = Cost of Dispatch without Start Cost

Unit Dispatch Cost= Cost of Dispatch with Start Cost Included

All inputs use prevailing width preserving decimal precision of historical record.
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STEP 1: Derive Historical Monthly LMP Basis Differential between the
generation bus and western hub

Inputs required for STEP 1:

Platts-ICE Forward Curvef or A PJM westmdaf, rom t he recent

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 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 “PJM west” (PJM Western Hub) must be collected for this first
step (http://www.platts.com/). These PJM Western Hub Forwards multiplied by a historical
basis adjustment ratio for delivery to the generator’s bus creates monthly delivered bus
prices. The three prior calendar year’s historical data is used to make this calculation.. For
example, when calculating opportunity costs for July 2, 2010 for a unit with a calendar year
compliance period, use historical LMP data from July 2nd (2007,2008,2009) to December
31st (2007,2008,2009). The Opportunity Cost Calculator is also able to provide forecasts for
a rolling compliance period (e.g. a rolling 12 months) rather than a calendar year period.

For units with a 12 month rolling compliance period, use LMP data from the previous three
years, beginning on the date calculated and ending two days previous. For example, when a
unit is calculating opportunity cost for July 2nd, 2010 with a rolling 12 month compliance
period, use historical LMP data from July 2nd (2007,2008,2009) to June 30th (2008, 2009,
2010). Begin by taking the hourly bus prices for the three prior calendar 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
yis

BUSLMP, g

HourlyBasisDifferentialRati =
Y Yman PIMWHLMP,, 4,

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


http://www.platts.com/
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Example 1.1: Three hourly basis differential ratios values for the same hour in each
of three historical years:

BUSLMP}:J?:S 3,2007 H11
PIMWHLMP}:ME 3,2007 H11

HourlyBasisDif ferentialRatio, .. 5007 p11 =

BUSLMP}:JHE 3,2008 11
prWHLMPjuns 3,2008 H11

HourlyBasisDif ferentialRatio, .. 32008 p11 =

BUSLMPy,,,.. 32005 m11
PIMWF{{-”EP?; 3,2009 H11

6"YY0 0 20 32007 011
0W A0 0 e 32007 o

HourlyBasisDif ferentialRatioy, . 32008 y11 =
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6"YY0 02032008 a1

Q01 0 Gl 'QOTTXT 'R OmY(ADQlDSQ 3.2008 011 =
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VW 00U eq 3.2008 "aL1

6™V 0 0 32000 a1

"ol b ai QOTWXN leledﬁlﬁlb‘gngoog Al = Tom o w
’ 00 QO O g0 32000 oLt

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). Similarly, for every month,
sum the off-peak hourly basis ratios, and then divide by the number of off-peak hours within
that month. When calculating the monthly peak basis differential ratio all days in the month
will be used for the average. 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.

Bpeak Hours 2 ( Hourly BasisDifferential Ratiof %2 ,)

Number of PeakHours in month m

Monthly PeakBasisDifferential Ratiof,’fﬁ‘k =

Monthly Off-PeakBasisDifferential Ratiof Pea
B oif peakHours 2 ( Hourly BasisDifferential Ratio0f £2)
N Number of Off PeakHoursin month m

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



&1

MonthlyPeakBasisD ifferentialﬂatio?::: 2007

Zpeak hours * (Hourly Basis Dif ferential Ratios June 2007)
Number of peak hours in June 2007

Manual 15: Cost Development Guidelines
Revision History

MonthlyPeakBasisD ifferentiaiRatio?::: 2008

Zpeak hours * (Hourly Basis Dif ferential Ratios June 2008)
Number of peak hours in June 2008

MonthlyPeakBasisD ifferentiaiRatio?::: 2008

_ Xpeak hours * (Hourly Basis Dif ferential Ratios June 2009)
Number of pea{c .ffou'rs in June 2009
0 €2 @OOATB (i "QOTAT ‘G TGN YT JEEL 007
_ Byasogeii 2 ("GE6I andai 'QOWXT G GG YOO 10£'Q2007 )
004 00 £ ADATAC6I i " 10E'Q2007

D £& ROOQSH (i "QOTM G SN YBOIED 06
e

00660 £ DTS | © 16 Q2008
D £& FDAOOQTMH 6§ "QOTM G TG YBTQIEL 100
_ Byaiogei 2 ("GOl @36 QO G FGH YW 06¢22009 )
- 0064 a0 £ QQATICESI | "Q 1BE'Q2009

Multiply monthly peak and off-peak basis differential ratios by the respective monthly peak
and off-peak PJM Western hub forwards to derive forecasted monthly peak and off-peak
bus prices_from the historical year. When calculating the monthly peak basis differential ratio
all days in the month will be used for the average.

ForecastedMonthly BusPrice 82k, ym

= PIMWHFRES2K, | | 2 Monthly PeakBasisDifferential Ratiogsak,

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

of f—Peak

June 2010, Base Year 2007 — * [ Formatted: Centered

Forecasted Monthly Bus Price

PJMWHFRP 277 Peak

ForDelivery funes 2010 =

. . . . Off—Peak
MonthlyQf f — PeakBasisDif ferentialRatio '~ .-
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Qff—Peak

Forecasted Monthly Bus Price Juns 2010, Bese Year 2008—=

PJMWHFRpP 277 Peak

ForDelivery funes 2010 =

MonthlyOff — PeakBasisDif ferentialRatio ) +oo

uneg 2008

of f—Peak

Forecasted Monthly Bus Price Juns 2010, Base Year 2005-—

PJMWHFRP 977 Peak

ForDelivery Junes 2010 *
MonthlyOff — PeakBasisDif ferentialRatio?’) Fo2¥
e Juns 2009
U AP TP S o o JLY ¢ 10)
@i 'Qad AN £26BWOOI VT 'Wy:) 2010, saiQGAT 2007
Cmen e 500 D050
= VW OO0 oaign o weo 2010
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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 volatility scalars to incorporate hourly volatility 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 volatility. Step 2 derives will develop an hourly
volatility scalar. This scalar will later be multiplied against the forecast in Step 1 to derive an
hourly bus LMP forecast that incorporates historic hourly peak and off-peak LMP volatility as

| well as monthly peak and off-peak basis differentials from the historical year with PJM
Western Hub.
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B peak Hours 2 (Hourly Bus LMPSﬁﬁ,h)

Monthly AverageBusLMP¢ak = .
y Averagesu ym Number of PeakHours in month m

B Off-Peak Hours * (Hourly BUSLMP)F/’?T%,h)

Monthly AverageBus LMPSff-Peak = _
y AVeragest ym Number of Off-PeakHours in month m

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

. poak BUSLMB K
Hourly Volatility Scalary g1, = Monthly AverageBUSLMFEX

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

ff-Peak
Off-Peak — BUSLMFﬁdeYh

Hourly Volatility Scalar. =
y y ymah = Monthly AverageBUS MPp {ff-Peak

Example 2.1: Volatility scalar for the each of the three historical years:
— BUSLMP}:J?:E 3.2007 H23
Average Of f — Peak June 2007 BUSLMP

HourlyVolatiltiyScalary,, .z spo7 w23

BUSLMP_J’:MB 3,2008 H23

HourlyVolatiltivScalar,, 5 aq =
; ; June3.200BHI3  pperage Of f — Peak June 2008 BUSLMP

_ BUSLMPy. 32005 523
Average Off — Peak June 2009 BUSLMP

HourlyVolatiltivScalary,,..s 2005 w23
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Output from STEP 2:
Three ratio values per hour for each of the historical years used for volatility

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 Forecast
Output from STEP 2: Hourly volatility scalars

Step 3 creates three hourly forecasts from the volatility scalars developed in step 2 and the
monthly bus LMP forecasts prices-developed in Step 1. Multiply the hourly volatility scalars
developed in step 2 by the corresponding peak or off-peak from the historical year
forecasted monthly bus price calculated in step 1.

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

ForecastedBUSLMR) 5%
= Hourly Volatility Scalar %3 2 Forecastedvlonthly BusPrice 5%k ,

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

ff-Peak
ForecastedBUSLMR, 1, g h
Off-Peak Off-Peak

= Hourly Volatility Scalar ;g5 2 ForecastedVionthly BusPrice Eiire ym

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:
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= HourlyVolatilityScalary, .. 32007 123

* ForecastedM onthlyBusPrice E‘;’;_;sfok
ForecastedBUSLM.Pjum 3,2010 H23, Base Year 2008
= HourlyVolatilityScalary,,, 32008 n2a

= ForecastedMonthlyBusPrice E{::;Bfok
FOTECMtEdBUSLMPjuns 3,2010 H23, Base Year 2008

= HourlyVolatilityScalary,,., 32008 n2a

® F'oreca:sredM onthl}:B usPrice E’:::;Bfok
"@1'Qd 606 YYD 0 520 32010 3, 8é0aas 2007

= "GOl AOGE TN EDE 10 32007 ‘23

2 @i Qs 60D ££5@0E 6T 0160 10 5010
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z "@1 G 600 £25Q066i 01 GRS Sy

”, N T e P » o 5
@1 'Qdd 606 YYD O 1521032010 ‘3, s 2009
= "CGEOi GG G0 ™I (30 32000 ‘@23

2 @i Qs 60D ££5@0E 6T 0160 1420 010

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

yearperiod
STEP 4: Create a daily fuel volatility scalar

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 volatility scalar using historic 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. Keep-in
mind-thatfertheln calculating monthly average bus price, all days in the month will
be used for the average. For units that have dual fuels; the daily delivered fuel prices
need to be multiplied by their respective weights and then added together. N, is the
number of days in month m.

10
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Units with Single Fuel Type:

DelieveredFuelPricey i g

Daily Fuel Volatility Scalag ,, 4 = - -
fma B,':lg“l(DellveredFueIPrlceyym)

Nim

Units with Dual Fuel:

Daily Fuel Volatility Scalary y, 4
(DeliveredFuel Price Fuel Type Ay , ¢ 2 WeightFuel Type A)
+( DeliveredFuelPrice Fuel TypeB i, ¢ 2 Weight Fuel Type B)
Nip (DeliveredFuelPrice Fuel Type A, 2 WeightFuel Type A)

n=1 + DeliveredFuelPrice Fuel TypeB ym. 2 WeightFuel Type B
Nm

Example 4.1: Three daily fuel volatility scalars values developed for June 3 in
each of three historic years for a unit with a single fuel:

Delweredf’ueancejms 3,2007

DailyFuelVolatilityScalary, .. 2 2007 = “

Average June 2007 DeliveredFuelPrice

DeiweredF’uelF’ncejms 3,2008

DailyFuelVolatilityScalar, Jn0g =
- - June. 32008 gyerage June 2008 DeliveredFuelPrice

DeliveredFuelPrice 2
. i1 _ June 3,2009
DailyFuelVelatilityScalary, . s 2005 =

Average June 2009 DeliveredFuelPrice
OBFDQ Q"G lmbén 32007

O30 @ AHOR™A 151032007 = 5y FemsE 02007 O Y G CHTT B0

O30 D GE QA Vil 15

O W'D 032000

LI @BE WA 1232009 = 5577 7oz 2000 OO ' BTHGT B0

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 volatility

11
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STEP 5: Create three daily delivered fuel forecasts

Inputs for STEP 5:

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

Fuel Weights if dual fuel

Fuel contract monthly prices if applicable

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

Step 5 takes fuel futures and/or contract prices and the daily delivered fuel scalars
from step 4 and multiplies them together to create a fuel forecast that corresponds
on an average monthly basis to the fuel futures, yet maintains historical volatility. For
units that have dual fuels: the fuel forwards for the two fuels will be multiplied by their
respective weights (derived from expected use of each fuel), added together, and
then multiplied by the daily fuel volatility scalar. For units with some or all of their fuel
procured by contract, the contract and fuel forwards are multiplied by their respective
weights (derived from expected use of each fuel) and added together and then
multiplied by the daily fuel volatility scalar. The current daily delivery charge
adjustment will be applied through the compliance period.

Unit with a single fuel:

Daily DeliveredFuely , 4 = Daily FuelVolatility Scalary g 2

WeightSpot,, 2 FuelForward gyure yearm + Delivery Adjustment
+ WeightContract,, z ContractPrice,,

Where WeightContract,, + WeightSpot,, = 1

Unit with dual fuel:

(Permits use of dual fuels for units that may burn multiple fuels or source fuels from different areas at
different prices. For units with restrictions on consumption of specific fuels, this method allows
accounting for both fuels in the same calculation.)

12
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Daily DeliveredFuel gyre ymd

Daily FuelVolatility Scalar, 4

WeightFuel TypeA

WeightContractFuel TypeA ,

Delivery Adjustment Fuel Type A + FuelForward Fuel Type Arywre ym
WeightFuel TypeB

WeightConractFuel TypeB , 2 ContractPrice Fuel Type B,

N

N

N

+

N

+ WeightSpotFuel TypeB,,
z Delivery Adjustment FuelType B + FuelForward Fuel Type B ryure ym

Where WeightFuel TypeA ,, + WeightFuel TypeB,, = 1

|
-

Where WeightContractTypeA ,, + WeightSpotTypeA , =

|
=

Where WeightContractTypeB ,, + WeightSpotTypeB , =

DailyDeliveredFuel;, . ;

= DailyFuelVariabilityScalar, ,, s

® [WeightFueiT}rpeAm

® [WeightCanrractFuelT}meﬁlm = ContractPriceFuelT yped,,
+ WeightSpotFuelTyped,, = (DeliveryvAdjustmentFuelTypeA
+ FuelForwardFuelTypeA,, ) ) + WeightFuelTypeB,,

® [WeightCantractFuelT}’peBm # ContractPriceFuelTypeB,,
+ WeightSpotFuelTypeB,, = (DeliveryAdjustmentFuelT ypeB
+ FuelForwardFuelTypeB;, ) ]]

‘OSAOHAN XD Bigs, ¢, 10

= OSBRI "CHOQS VK o

b BB g

G OTHEE A CEBDRE YD, 2 ¢¢d GEodi BB
& OTB V¢ SDRYCh,; 2 (OO 65 T o G 5D Yarich

N

N

+ |+

"BAHGBI 0 VBB By ) + 0 KTBBR B,
O CXTBDEE 6 (B DN D, 2 6886 (TR0i "COBB R B,
& RTHVNESB BN DB, 2 (OFHOQ ¢ Tai o6 ' SBBRHD
+ BAHGI 0 63 DD B )

N

+
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Where Weight Fuel Type A ,, + WeightFuel Type B, =1
Where Weight Confract Type A ;, + WeightSpotTyped,, =1

Where WeightConftract Type B, + WeightSpotTypeB, =1

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

Unit with a single fuel:

. : EBase Vear 2007
DailyDeliveredFuelForecast ;72 15010 Base vear 2007

= DailyFuelVolatilityScalary,, . 3 1007 * FuelForwardy,,. sp10

. : Base Vear 2008
DailyDeliveredFuelForecasty 2 35514, Bace vear 2008

= DailyFuelVolatilityScalary,, . 3 200s * FuelForward,,.. 2010

; ; Base Vear 2009
DailyDeliveredFuelForecast] .- 15514, Base vear 2003

= DailyFuelVolatilityScalary,, . 3 2005 * FuelForward,,,.. 2010
‘O OHAQ D' GW Q@i Qﬂﬂ Oowugg%%lg 07m QG 2007
= 'O @' DE DA Ydhm] HE'Q 32007 z "@AQ@i O 'leé'g 2010

OGAOBAQ N DB Qmu oowuggggglgoogw QG 2008

=0W%as HEQ 3,2008 AETU W g 2010

OGS OBOQ '@ @1 Qi 0358859818 F s i 2000

= 'O @' DE COEAD' \aﬂkﬂﬂ HEQ 3,2009 z "@WQi O\ QL’.()S:'Q 2010

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

14
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| Step 6: create-Create generating unit(s) dispateh-cost for each of the three
forecasts

Inputs for STEP 6:

Expected future full load seasonal (May-September/ October i April) heat rate for
the compliance period

Fuel Prices output from Step 5

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

(Note that the CO, adder is in effect only for incurring carbon emission
charges)Futures prices for SO,, CO, and NOy from Evolution Markets ($/ton)
modified to $/1b

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 dispateh-cost for the three forecasts using the appropriate

heat rate for the forecast day. Unit costs do not include start costs, start costs will be added
later in the calculation of Unit Dispatch Cost. For each day in the three fuel forecasts, a unit
dispatch cost is calculated as follows:

Unit COStBase Year

Future y,m.d=
) mmB } ) € Baze Year
{ [Unlt Heat Rate( T } # Daily Delivered Fuel Forecast (mmm }Fume Y‘m’d] +
[Unit Heat Rate (";f: ) * Unit NOx Emission Rate (H:rb;m } + Cost NOx (;) ] +
- nmm Bt N - lbs .3
[Umt HeatRate (”m ) + Unit50, Emission Rate (mm } + Cost 50, (E) ] +
smBm I $
[Unit Heat Rate () + UnitCO; Emission Rate (——) + CostCO, () ] +VDM} +
. 10% Margin
either
[FMU Adder
Unit DispatchCostEine S 4 =
mmBtu $ Base Year

Unit HeatRate ——— 2 Daily DeliveredFuel Forecast ———
MWh y mmBtu  Fyture ymd

Unit HeatRate ™BY 2 ynit NOXxEmissionRate —2= Z CostNOX —  +
MWh mmBtu Ibs

Unit HeatRate ~=>" 7 Unit SO, EmissionRate —2 z Cost0, % +

Mwh mmBtu
. mmBtu . . Ibs $
Unit HeatRate w2 Unit GO, EmissionRate el CostCO, s + VOM +
. 10% Margin
either or
FMUAdder

Example 6.1: Daily unit dispateh-cost:

| 15
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Unit heat rate=10.3445 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

" QODGHIBE] O
1034546 600 , $301

bwQ Gaom
10.345 & & 6P , 0328 oG , $137500 &¢
DoQ a6 ke 2000 &Gi
10.345 & & ¢¥6 , 12 oGl , $20000 = &t
DoQ 4a b0 % 2000 &G
103456 400 117 & $8.00 % $2.22 $0
b oQ q660 Gt 200063 ~ bwQ 00

$31.14 $2.33 $1.24 $4.84 $2.22
+ + + +

A NS T 2 2 06 QX —
WROMWEBE 0 gsivas 0™ Fon ¥ fon ' ten’ tel’ [ow

4177
" o0

- Base Year
Unit COStFutur‘ey,m.d:

16
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_ [/10345mmBruy [ $3.01
- [( MWh )*(mmﬂm)]

+ 10345mmbtu) (0.328“} *($1375.00)*( ton )]

[( mmBtu 2000 ibs
+ 10, 345mmbtu 12 1bs £200.00 ton
* *

( ) (mthu) ton (2000 Ibs)

‘10345mmbt:u) (‘117 Ibs $8.00 ( ton ) N $2.22 N £0
£ ®
mmBt ton 2000 [bs MWh MWh

ton

+

Unit Cost
$31.14 $2.33 $1.24 54,54 $2.22
= + + + +
MWh MWh MWh MWh MWh
34177
T MWh

‘ Outputs for step 6:
| Three forecasts based on historic year factors for daily generater—generator

| unitdispateh-cost

Step 7: Calculate the margin for every hour in the three hourly forecasts

Inputs for Step 7:

Daily Generator Bispateh-Unit Cost from Step 6

Hourly Generator bus LMP forecast from Step 3

All future maintenance outage information

Unit-specific minimum run-time parameter restriction

Unit-specific start up costs (cold startup costs for combined cycle and combustion
turbine units and hot startup costs for steam units)

Unit economic maximum

Step 7 calculates the hourly margin the generator would receive by comparing the cost offer
developed in step 6 against the hourly forecasted bus LMPs developed in step 3.-Fhis

eost: To remove planned outaqes for any future date that the unit will be offllne set the

outage hours to unavailable for all three forecasts.
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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 the 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 number of hours than double a unit's
minimum run time will be split into multiple blocks (however adjacent blocks do not use an
additional start cost). For units with start-up costs, the value of thateeldthe unit’s 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 that do not incur start costs. Calculate the total

margins for all blocks of hours in the three forecasts: Caleulate-the-hourly-margin-forevery

Hourly Unit Margingisee Som d n

= max Ov orecastedBUSLWV Future ym,dh UnitD Spatc CU§[Futu rey.md

. bass year _
Totq%M_argmB._!ockka =
t=block+MnAunTime—-1 -CICS"J'GC?’ ; . EIESE']'GC_?’
Zr_mrk ForecastedBUSLMPy s ace) peey — UnitDispatehCosty o me 4

** Unit Dispatch Cost includes startup when applicable.

Where block ranges from 1 to [totalINumberofHours — MinRunTime + 1] and y(t), m(t), d(t),

h(t),are the year, month, day and hour corresponding to the t"overall hour of the time period

: Font:

Arial, Not Italic, Font color:

spanning from the date calculated to the end of the compliance period forecasted. ,

The totalNumberofHours variable represents 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.,

Example 7.1: Calculating 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 years

This example uses block # 3679:

i 2
TotalMarginBlockifSa 2005 =
t=block+MinRunTime—1 base year o baseyear

E Fr:rrscr;srsr.‘.HUSU-fP_‘.,:r__ S8, d(E)RE) UnitDispatchCost, TR =

t=hblock

L=F675+1— R S
Zr—uﬁ.ﬂ; Fm’scr:.:t&dBUSL'JPJ'.’%_QW:FSFE,:Q At — U‘.'st't.!}r's‘pmtchCost_{?FS_‘rgﬂg%m =

ForecastedBUSLMPLEE Fnsrs amersinners) — UnitDispatchCost iEE R m aers araemm =

Forecasted BUSLMBESE F308: poy — UnitDispatchCosti5as 1900, = $53.23 — 841,66 = §11.57
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TotalMarginElo Ckbl o:l:*?g;?'} =

Forecasted BUSLMBLLE 13000 oy — UnitDispatchCost fins 3 55pe = $55.44 — 857,88 = —32.44
i b 008 _

TotalMarginBlockg h aaers = )

Forecasted BUSLMBYLE 12080 noy — UnitDispatchCost fins 3 500e = $49.78 — $49.72 = £0.06

At this point, the blocks of hours would be ranked according to the value of their total {Formatted: Font: Arial, Not Italic, Font color: }
margins. Auto
a [Formatted: Font: 11 pt ]

‘ Output from step 7: 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 remove

R AT ANV DD (3 Oe0W QAR 2007
QoI Q0 Gl "G $9016 007

QX2 2007 Qi 2007
=a (AIA)O @i (IAM a0N6 Y‘Y)U L?U(g Q 3,2010 ‘D7 v QOQ]QH.OQ)EI Oowcgg:gzoj_o

¥ AT ANTNE A (5 0L QI 2008
CEoi aw Qi G mwsggzolo 07

Q023 2008 QK23 2008
= G(AI.OO "@i Q\MOSDO YYo0 USU%!QSZOIO 07 v ﬁOmumfbeloom%Q3201o

a .Gl 'Q Qi
oI " E"ad ¢ Q@wmgzmo 7

OGXE_2009 QGKI} 2009
= G0, @i Qi 6060 0 JEFIH %S, QoML 05E TR 8

Q01 a0 QD 3 "BGE S48 29T, = a0, $53.23 $4166 = $1157

Q01 a0 RD (3 "G ES5 298, = 4 w0, $5544 $57.88 = $0.00

Q01 a0 QD 3 G EES 298, = a0, $49.78 $49.72 = $0.06

: . .
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Step 98:
targestto-smalestvaldeDetermine the opportunity cost adder

Input for Step 98: Three sets of ranked blocks of total margin forecasts Fhree

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
qenerator If the opportunltv cost adder is less than O, the opportunltv cost adder WI|| be set

70080 & "fﬁwnm 2007 = $2.10/0 w'Q

70080 & "@gimndm 2008 = $0.00/0 ®Q

700606~ B cranar 2000

$2.10 + $0.00 + $0.15

3 = $0.75/0 ©"Q

7006QR 61 ¢ GLIQ 6a RN 008 ADCET OCEG NEE RO =

Example 8.1: A unit with 700 run hours left:

The average value of the block which includes the 700th hourp.ze200e = $18.33/MWh
The average value of the blockwhich includes the 700th houryaze2007 = 5 — 2.50/MWh
The average value of the blockwhich includes the 700th houry gzez00s = $1.59/MWh

518.33+(—250)+51.5%

700" hour opportunity cost adder = =$5.81/MWh

Output from step 9:
Maximum Opportunity Cost Component that can be added to an environmentally

run | imited generatords cost offer.
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