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Appendix 7:  Calculation of the Variable O&M Value and Incremental Heat Rate used in Real Time Mitigation for Quick Start Generation Resources (QSGRs)

Variable O&M rate ($/MWh) = Variable O&M (above LSL) + Startup Costs ($) / G (MWh)

Where 

Variable O&M (above LSL) = approved Variable O&M above LSL if filed in a resources verifiable costs filing or 0 if not filed.

Startup Costs = Startup O&M Cost + Startup Fuel Cost

Startup O&M Cost = Approved Startup O&M Costs in a cold start position (Verified (QSGR mode) or Standard) or Resource Specific Generic Startup O&M Costs

Startup Fuel Cost = 90% of the approved fuel rate in a cold start position times the sum of the average fuel price for the first 15 days of the previous month and the fuel adder.
G = average generation during Minimum up time (MWh)

Where

G (MWh) = 75% * HSL (MW) * L (Hr)


and

HSL (MW) = average of the seasonal HSL in the Resource Registration data

L = Max {Resource Registration Min Up Time, Average number of running hours per start in period, or 2} (hr) 



Where:

Average number of running hours per start in period = average run time per start over the 20 consecutive day period for electrical and physically similar QSGRs at the same plant site.  The average run time per start shall be determined by dividing the total running hours by the total number of starts during the 20 consecutive day period.  For Resources operating on the first interval of the first day of the 20 consecutive day period, an additional start shall be considered in the calculation of the average run time.
The equation for calculating Variable O&M rate for QSGR in the MOC is as follows:

Variable O&M rate ($/MWh) = Variable O&M (above LSL) + Startup Costs ($) / {75% * HSL (MW) * L (HR)}
Adj. Incremental Heat Ratep (MMBtu/MWh) = (Incremental Heat ratep + Minimum Energy Component)

Where

Incremental Heat ratep (IHRp) = approved incremental heat rate (IHR) points file in the resource verifiable cost filing or the generic IHR in the Protocols 

Where:

p = number of incremental heat rate point pairs (i.e. MW and IHR) used to describe the cost of the next MW of generation 

Minimum Energy Component (MEC) = the difference between the Average Heat Rate (AHR) and the Incremental Heat Rate (IHR) at the Midpoint of the QSGR Dispatch Range.  These heat rate values shall be based on the values provided in the resource verifiable cost filing or 0 if the resource has not filed for verifiable costs.

Where:


Midpoint of QSGR Dispatch Range (MDR) = HSL - (HSL – LSL) * 50%

MEC = AHR@MDR – IHR@MDR

The equation for calculating Adj. Incremental Heat Rate for QSGR used in the MOC calculations is as follows:

Adj. Incremental Heat Ratep (MMBtu/MWh) = IHRp + MEC 

Sample Calculation


HSL = 70 MW


Start O&M = $1,505/Start


Start Fuel = 100 MMBtu


Variable O&M (above LSL) = $1.5/MWh


Resource Registration Min Up Time = 1 hour


Actual Run Time = 1 hour


Fuel Index Price (FIP) = $5/MMBtu


Resource fuel adder = $0.50/MMBtu


IHR = 10 MMBtu/MWh


MEC = 2.5 MMBtu/MWh


Fuel Adder = $0.50/MMBtu
Start Fuel adjusted for energy produced during startup = Start Fuel * 90%

Therefore to determine Variable O&M rate:

Variable O&M rate ($/MWh) = Variable O&M (above LSL) + Startup Costs ($) / {75% * HSL (MW) * L (Hr)}


Startup costs = $1,505 + (100 MMBtu + (100 MMBtu* 0.1)) * 90% * $5/MMBtu 

=$1,505 + (110 MMBtu) * 90% * $5/MMBtu

=$1,505 + $495 = $2,000


L = Max {Resource Registration Min Up Time, Average number of running hours in period, or 2} (hr)

= Max{1, 1, 2} = 2


Variable O&M rate ($/MWh) = $1.50/MWh + $2,000 / (75% * 70 * 2)

 = $ 20.55/MWh

And to calculate Incremental Heat Rate for one point:

Adj. Incremental Heat Ratep (MMBtu/MWh) = IHRp + MEC 


IHRp1 = 10 MMBtu/MWh + 2.5 MMBtu/MWh 

= 12.5 MMBtu/MWh

Therefore the Mitigated Offer Cap (MOC) calculations are as follows:


MOC ($/MWh) = (IHRp * (FIP + FA) + Variable O&M rate) * W

Where


W = Capacity Factor Multiplier (range of multipliers defined in Protocol Section 4.4.9.4.1, Mitigated Offer Cap) = 1.40


MOC = (12.5 MMBtu/MWh * ($5/MMBtu + $0.50) + $20.55/MWh) * 1.4

= ($68.75/MWh + $20.55/MWh) * 1.4

= ($89.30) * 1.4 = $125.02/MWh
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