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Memo
(  Page 2

January 8, 2009

	MACROBUTTON NoMacro To:
	MACROBUTTON NoMacro [Click here and type Participants name]

	MACROBUTTON NoMacro From:
	Market Monitoring Department

	MACROBUTTON NoMacro Date:  
	[Current date]

	MACROBUTTON NoMacro Subject:
	Required documents to support Market Monitoring sections of the Cost of Service contract, Schedule 1 & Schedule 3.



Stipulated bidding under the COS agreement is captured by the following components:

	Stipulated Marginal Cost (“SMC”)
	=
	(Fuel + O&M + Other)

	Where:
	
	

	Fuel
	=
	[(Heat Rate, MMBTU/MWh) x (Fuel Index Price, $/MMBTU)], + Approved Fuel Variable Transportation Service Charges, $/MMBTU) + Fuel Cost Other, $/MWh

	O&M
	=
	Variable O&M as specified and supported in Schedule 4, $/MWh

	Other
	=
	(SO2 Allowance Adder + NOx Allowance Adder + CO2 Allowance Adder+ Operating Permit Adder + marginal cost other (if any, as specified in Schedule 1))


	Stipulated Bid Costs 
	=
	Stipulated Marginal Cost + Stipulated Start-Up Cost + Stipulated No Load Cost

	Where:


	
	

	Stipulated Start-Up Cost
	=
	(Start-Up Fuel Use, MMBTU x Fuel Index Price, $/MMBTU) + Start-Up O&M + Start-Up SO2 Allowance + Start-Up NOx Allowance + Start-Up CO2 Allowance +
Start-Up Other (if any, as specified in Schedule 1)

	Stipulated No Load Cost
	=
	(No Load Fuel Use, MMBTU x Fuel Index Price, $/MMBTU) + No Load O&M + No-Load SO2 Allowance + NO-Load NOx Allowance + No-Load CO2 Allowance +
No Load Other (if any, as specified in Schedule 1)


In order to expedite the review of the stipulated bid and unit characteristic sections by Market Monitoring, please submit the following with the initial proposed COS contract and Schedules.  In submitting your cost data (e.g.; variable O & M), please itemize and provide the corresponding corporate accounts to which these costs are posted.

· Entity with bid decision authority for resource.

· Contact information:

· Person/entity with bid decision authority for resource

· Person/entity with knowledge of bid before it is submitted

· Person/entity with operating authority for resource

· Incremental heat rate data should be provided and include a minimum of four data points, ranging from and including Ecomin to Ecomax values, with supporting documentation (test data, calculations, etc.).  Dual fuel units should provide this data on a fuel specific basis.

· Documentation to support proposed variable O & M. Dual fuel units should provide this data on a fuel specific basis.

· For other cost related to emissions, submit the NOx , SO2  and CO2 emission rates in lbs/MMBTU. Dual fuel units should provide this data on a fuel specific basis.

· Carbon emissions (“CO2”) are simply a function of the carbon content of the fuel type used in the production of electricity.  The following table
 shows the constant CO2 Rates in lbs/mmBtu’s, by fuel type:

	CO2 Constants by Fuel Type

	Fuel Type
	                              lbs/mmBtu

	Anthracite Coal
	228.4821 

	Bituminous Coal
	206.0867 

	Jet Fuel
	156.2831 

	Kerosene
	159.4362 

	Distillate (Light)
	161.2958 

	Residual (Heavy)
	173.7467 

	Natural Gas
	116.9900 


· Stipulated Start-up costs: submit the following on a fuel specific basis:

· Start-up fuel input (mmBtu’s)

· Start-up O&M component, itemized 

· Start-Up SO2 Allowance 
· Start-Up NOx Allowance
· Start-Up CO2 Allowance
· Start-up other, itemized.

· Stipulated No-load costs: submit the following on a fuel specific basis:

· No-load input (mmBtu’s)

· No-load O&M component, itemized 

· NOTE: Typical no-load expenses are those that vary with unit service hours and are independent of unit output.

· No-Load SO2 Allowance
· NO-Load NOx Allowance
· No-Load CO2 Allowance
· No-load other, itemized.

· Fuel: submit the following:


· Natural Gas – specify price index, delivery point, pipeline and Local Distribution Company (“LDC”).  Applicable gas contract including any transportation charges.

· Fossil fuel – specify price index, delivery type (barge, tanker, rail, truck).  Applicable fuel contract, including any transportation agreements.

· Provide a copy of the facility-operating permit issued by the appropriate State environmental agency.

· For combined cycle facilities the following documentation is required:

· Long Term Service Agreement (“LTSA”)

· Facility configuration (e.g.: Single shaft, 2 x 1, etc). Included in the facility configuration description, describe the alternate modes (e.g.: simple cycle mode, 1 x 1) of operations available and any limiting factors.

· If capable of flexible operations, identify the protocol and constraints for switching modes of operation.  (e.g.; 1 x 1 to 2 x 1 or visa versa)  For example, if the facility has the ability to operate in a 1 x 1 configuration, please provide the appropriate cost and characteristics to synchronize the remaining equipment to bring the facility to full load.

· For flexible configurations, please provide unit cost and unit operating characteristics (as listed below) for each mode of operation.

· Current # of operating hours (and/or equivalent operating hours), including number of starts on each unit since the most recent maintenance outage. From an operations perspective, where is the unit relative to the upcoming maintenance cycle.

· Ambient temperature output curves for all modes of operation.

· Provide a description of the telemetering and Revenue quality-metering configuration at the facility. (Is each generator metered separately or is the metering at a facility level?)

· For unit characteristics, submit the following: 

(NOTE: for combine cycles, provide the following for each mode of operation)

· Ecomin, as applicable gas/oil.

· Seasonal Claimed Capability* (Ecomax (normal), as applicable gas/oil.)

·             Summer _______            Winter____________

· Ecomax (emergency), as applicable gas/oil.

· Ramp rate (normal)

· Ramp rate (emergency)

· Minimum run time, in hours

· Minimum down time, in hours

· Notification Time**  -- Cold, Intermediate, Hot
· Start -Up Time*** – Cold, Intermediate, Hot 

· Start-Up Profile (MWh)

· Shut-Down Profile (MWh)

· Hours to intermediate start condition
· Hours to cold start condition .

*SCC shown represents maximum output at 90 degrees (summer) and 20 degrees (winter).

** “Notification Time” is defined consistent with E-Market specifications as the time required from an ISO-issued start order to the synchronization of the unit. Notification Time is equivalent to “Time to Start” as that term is defined in Market Rule 1, Appendix F.

*** “Start-Up Time” is defined consistent with E-Market specifications, as the time required from synchronization of the unit to the time the unit reaches it’s Economic Minimum level of output and available for ISO dispatch.

For Internal Combustion & Combine Cycle Units
Maximum Net Dependable Capacity: Maximum Net Dependable Capacity is for each month shall be the respective capability shown in “Additional information required for Internal Combustion & Combine Cycle Units; on the Unit’s current NX12 for the following temperatures in degrees Fahrenheit:


Jan



Feb



Mar



Apr



May



June



Jul



Aug



Sep



Oct



Nov



Dec


These normal ambient air temperatures are the average temperatures from 1971-2000 for each month at [name of closest station] as determined by the National Oceanic and Atmospheric Administration, and can be found at the following site www.ncdc.noaa.gov/oa/online/ccd/nrmavg.txt. 

Monitoring compliance to Stipulated bidding for Internal Combustion and Combined Cycle Units shall  be  included in Schedule 3 as follows:

 For each day, Owner shall use commercially reasonable efforts to cause the submittal of Supply Offers for hourly values of Economic Minimum and Economic Maximum that are consistent with ambient air forecasts and /or environmental permits parameters.

Monitoring compliance to Stipulated bidding for dual fuel units to be included into the body of the contract (Section 3):
Section 3.1.4:  Monitoring Stipulated Bid Costs compliance within the provisions in Appendix A or Appendix B of Market Rule 1 shall be conducted utilizing the least cost fuel type.  If Owner is to submit Stipulated Bid Costs based on the higher cost fuel type, it must advise the ISO Market Monitoring Group as soon as practicable in advance of submitting such bids, and upon request provide written verification as to the cause and expected duration.  The verification as to cause must include a statement as to how the use of the higher cost fuel is consistent with ensuring the availability of the station. 

Appendix

Incremental heat rate discussion:
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The basis for a cost-based supply offer is the input/output function.  This function indicates the heat input (mmBtu/hr) necessary for any specified output (MW) over the normal load range of the unit ( for example, see Figure 1).
Heat Input (mmBtu/hr) = [A2 x (Output,MW)2] + [A1 x (Output,MW)] +  A0
where: A0 , A1 and A2 are all non-negative constants.

The incremental heat rate is the relationship between what additional heat is necessary for additional output, and is equal to the ratio of the change in heat input to the change in unit output (and consequently has the same units, mmBtu/MWh).  The incremental cost, also called the marginal cost, is then the product of the incremental heat rate and the fuel cost.

The incremental heat rate is the ratio of change in the heat input to a change in unit output, which is the slope of the input/output curve.  As the change quantities become progressively smaller the incremental heat rate can be represented by the derivative of the heat input function.  As can be seen, this formula has a positive slope and is monotonically increasing.
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Incremental Heat Rate = A1  + [ 2 x A2 x (Output, MW)]

The average heat rate, or simply the heat rate for any given output level is then calculated by dividing the total heat input (mmBtu/hr) by the total output (MW) at a given point (mmBtu/MWh).  This ratio decreases (i.e. the efficiency improves) as the unit output is increased (see Figure 2).
  .  The average heat rate is converted to average cost by multiplying the heat rate by the fuel cost (mmBtu/kwh x $/mmBtu).

The ​No-load value is the conceptual expenditure of fuel at zero output.  Using the Heat Input function, the No-load price would then be the product of the Heat Input (mmBtu/hr) at zero output (equal to A0) multiplied by the fuel price ($/mmBtu).  It should be noted the units for No-load are $/hr and not $/MWh.







� An informational discussion of the required incremental heat rate is provided in the Appendix for clarification of the required data and input.


� The source of the data can be found at:  �HYPERLINK "http://www.epa.gov/climatechange/emissions/usinventoryreport.html"�http://www.epa.gov/climatechange/emissions/usinventoryreport.html� ; The U.S. Inventory of Greenhouse Gas Emissions and Sinks.


� For some units, output above the normal full load can be accomplished by taking extraordinary actions that worsen efficiency, such as duct firing or removing the 1st point heater from service for example.  
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