Verifiable Cost Manual Revision Request


	VCMRR Number
	
	VCMRR Title
	Alignment with NPRRXXX, Utilizing Actual Fuel Cost in Startup Offer Caps

	Date Posted
	

	
	

	Requested Resolution 
	Normal 

	Verifiable Cost Manual Sections Requiring Revision 
	Section 3, Verifiable Startup Costs
Appendix 5, Specification of Relevant Equations

	Other Binding Documents Requiring Revision or Related Revision Requests
	Nodal Protocol Revision Request (NPRR) XXX

	Revision Description
	NPRRXXX revises Protocols to incorporate actual fuel costs into the Day-Ahead Market (DAM) and Reliability Unit Commitment (RUC) procurement process and DAM Make-Whole Payment calculations.  This Verifiable Cost Manual Revision Request (VCMRR) aligns the Verifiable Cost Manual (VCM) with the provisions proposed by NPRRXXX.

	Reason for Revision
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  Addresses current operational issues.
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  Meets Strategic goals (tied to the ERCOT Strategic Plan or directed by the ERCOT Board).
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  Market efficiencies or enhancements
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  Regulatory requirements
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  Other:  (explain)

(please select all that apply)


	Business Case

	Qualitative Benefits
	· Allows Resources to submit Startup Offers that more accurately represent their actual costs 

	Quantitative Benefits
	

	Impact to Market Segments
	

	Other
	


	Sponsor

	Name
	Paul Vinson

	E-mail Address
	ptvinson@cpsenergy.com 

	Company
	CPS Energy on behalf of the Resource Cost Working Group (RCWG)

	Phone Number
	210-353-2101

	Cell Number
	

	Market Segment
	Not applicable.


	Market Rules Staff Contact

	Name
	Kelly Landry

	E-Mail Address
	klandry@ercot.com

	Phone Number
	512-248-4630


	Proposed Manual Language Revision


Section 3:  Verifiable Startup Costs
This section of ERCOT’s Verifiable Cost Manual describes policies and procedures that relate to the submission of Verifiable Startup Costs.
Verifiable Startup Costs Policies

1. The components of startup costs are fuel consumption rates and incremental O&M costs.  These are to be derived by applying financial and/or engineering analysis to manufacturer data, operational data, or the results of recent tests on a Resource.

2. Startup fuel consumption rates (MMBtu/start) must be submitted for all startup types (cold, intermediate, and hot) for a Filing Entity to be considered as having submitted Verifiable Startup Costs.  However, if a Resource does not have a distinct start type which is analogous to intermediate startup (or if there are no costs specific to an intermediate start), the Filing Entity must assign a value to the intermediate startup costs equal to the hot startup costs. 

3. Submitted startup fuel consumption rates and O&M costs will be reviewed by ERCOT and, upon approval, will be used prospectively to calculate Verifiable Startup Costs.

4. The Verifiable Startup Cost ($/start) for a Resource is the verified per-start fuel consumption rate (MMBtu/start), adjusted by the Proxy Heat Rate (PHR) and value of X (VOX) multiplied by the relevant fuel price ($/MMBtu) plus the verified O&M costs for the Resource.  For the purposes of calculating the Verifiable Startup Offer cap, ERCOT will utilize the Resources verified per-start fuel consumption rate (MMBtu/start), adjusted by the Value of X (VOX), multiplied by the relevant fuel price ($/MMBtu), plus the verified O&M costs for the Resource.  See Appendix 5 for a description of the equations used by ERCOT to calculate Verifiable Startup Cost and the Verifiable Startup Offer cap.
5. Fuel consumed from breaker open to Shutdown may be included as a Verifiable Startup Cost.
Submitting Startup Costs

Verifiable Startup Costs for a Resource represent a proxy for all of the costs incurred in order to bring a Resource online and make it available to produce power.  Only the costs incurred from startup through LSL and from breaker open to Shutdown are permissible startup costs. 

The nature of the data that a Filing Entity may submit is set forth below and also partially within Section 5 of the Protocols, which defines Verifiable Startup Costs as:

1.
Adjusted fuel consumption rate per start (MMBtu/start) multiplied by a resource category generic fuel price (FIP, FOP, or $1.50 per MMBtu, as applicable); and
	[VCMRR005:  Replace paragraph 1 above with the following upon system implementation of NPRR664:]

1. Adjusted fuel consumption rate per start (MMBtu/start) multiplied by a resource category generic fuel price (FIPRr, FOP, or $1.50 per MMBtu, as applicable); and


2. Unit-specific verifiable operation and maintenance expenses. 
Startup Fuel Consumption

Fuel consumed during a startup is defined as the fuel consumed from first fire through LSL plus the fuel consumed from breaker open through Shutdown (Including auxiliary boiler fuel and auxiliary-equipment fuel or electrical power requirements), excluding normal plant heating.  

It is expected that the amount of fuel consumed will be different for each of the three start types.  If available, historical data must be used to determine the typical amount of fuel consumed per start for each start type.  This typical per-start fuel consumption is to be determined in accordance with the following rules:

1. When possible, startup fuel consumption rates are to be based on the amount of fuel a Resource has historically consumed per start. 

2. For a Filing Entity that does not submit seasonal data, submitted historical usage data should, for each start type, include fuel consumption rates for the lesser of the last 10 starts or every start within the past three (3) years.  For a Filing Entity that submits seasonal data, submitted historical usage data should, for each start type, include fuel consumption rates for the lesser of the last three (3) starts or every start within the past three years for each season. For each start type, the Filing Entity shall submit the historical fuel consumption data, an average amount of historical fuel consumption, and the fuel consumption rate that the Resource believes represents the current startup fuel consumption rate.

3. If a Resource does not have the historical fuel consumption rates for each start described above, the Filing Entity must submit the aforementioned data that it does possess and may also include per-start fuel consumption rates based on manufacturer suggested values or tests which are ERCOT approved.

4. If a Filing Entity submits historical startup fuel consumption data on a per hour basis (MMBtu/hour), it must also provide proof of the average number of hours it requires to reach LSL for each startup type.

5. In its sole discretion, however, ERCOT may choose not to accept the Filing Entity’s submitted per-start fuel consumption rates if ERCOT determines that they do not represent a Resource’s “true” startup fuel consumption or that they have not been proven in sufficient detail.

6. Historical fuel consumption rates must be based on documented metered reads when available.



Additional Rules for Submitting Fuel Costs
1. Filing Entities may elect to submit an actual fuel adder ($/MMBtu) for each Resource for verification by ERCOT. For any Filing Entity that submits actual verifiable costs, the fuel adder will default to $0.50/MMBtu until the Filing Entity establishes an actual fuel adder in those verifiable costs and the Filing Entity must continue to provide actual fuel costs as prescribed in paragraph (2) below.  The fuel adder is included in the value of X (VOX) as described in Appendix 6, Calculation and Application of Proxy Heat Rate and the Value of X.  
2. Any Filing Entity that submits an actual fuel adder must provide documentation that establishes the historical costs for fuel, including transportation, spot fuel, and any additional verifiable cost associated with fuel contracts that can be easily differentiated from the standard commodity cost of fuel and clearly attributable to the Resource for the period.  The fuel adder for a rolling 12-month period is the difference between the Filing Entity’s average fuel price paid (including all fees) during the period and the fuel price utilized by ERCOT for the corresponding Resource.  The Filing Entity shall provide rolling 12-month supporting data to verify total fuel price for all purchased volumes to support the actual Resource fuel consumption.  Data to support these costs should include, but are not limited to, accounting ledger entries, invoices, and copies of fuel contracts.  In addition, the actual costs used to calculate the fuel adder may include, but are not limited to, the following categories: transportation, deliveries, storage, injection, withdrawal, imbalance, and minimum requirements fees.  Other costs not described herein may be included and approved by ERCOT.

Note:   Review and approval of fuel costs follows the same timeline as verifiable costs; however, ERCOT may require additional time to verify the fuel costs based on the complexity of the submission.  In such case, ERCOT will notify the Filing Entity within 15 Business Days of submission if additional time is needed.  For clarification on the submission timeline for the fuel adder, please see the table below.  The fuel adder will be implemented the first day of the month after fuel costs have been approved. 
	Submission Months
	Submission Period
	Approval Period

	September- February
	April
	May-June

	March – August
	 October
	November-December


Fuel Type Percentages 

For each start type, the Filing Entity must provide documentation establishing the respective ratios of gas, oil, and solid fuel consumed during the startup through LSL sequence. Historical and/or manufacturer suggested ratios are to be submitted as percentages and in accordance with the manner of submitting startup fuel consumption data, detailed above.  For each start type, the Filing Entity must calculate and submit:

· total fuel consumption per-start (MMBtu/start); and 

· the ratio of each type of fuel consumed to the total amount of fuel consumed per startup.

Filing Entities with approved fuel consumption ratios for the associated Resource are to submit updated data to ERCOT if they subsequently use a different fuel type during startup and if they also anticipate doing so for any substantial period of time, whether due to fuel market conditions or otherwise.
Non-Fuel Startup Costs
Verifiable Non-Fuel Startup Costs represent a proxy for all non-fuel costs that a Resource incurs during the startup through LSL and from breaker open to shutdown sequence.   The costs that ERCOT considers in calculating this proxy include incremental operation and maintenance costs (Verifiable O&M) that can reasonably be said to result from the Resource starting up.  Verifiable O&M Costs include and incremental emission costs applicable to net generation between BC and LSL. For more information see Section 2: General Rules of Verifiable Costs.   
To be included as a Verifiable O&M Cost of Startup, O&M costs must be submitted in accordance with Section 9:  Operating and Maintenance Cost Guidelines.  ERCOT will not approve submitted O&M startup costs if the amounts or the methods used to calculate them do not coincide with other O&M costs a Filing Entity has submitted, unless there is a reasonable, documented reason for doing so.  For example, startup operating costs might be different because there are greater chemical, water or emissions costs during the startup sequence.  Also, it might be reasonable to multiply an hours-based maintenance cost by the amount of time it takes to complete a startup to LSL sequence.  Additionally, if maintenance costs are allocated on a per-start basis, it might be reasonable for the maintenance component of verifiable startup costs to differ per start type.
Start Type Descriptions
The following is a general description of startup costs per start type:

Hot Startup Cost

Hot startup cost is the expected cost to start a Resource, which is in the "hot" condition. Hot conditions vary unit by unit, but in general, a steam unit is hot through an overnight shutdown. 

Intermediate Startup Cost

Intermediate startup cost is the expected cost to start a Resource that has recently been online and for which neither hot nor cold conditions are applicable.  

Cold Startup Cost

Cold startup cost is the expected cost to start a Resource which is in the "cold" condition.  Cold conditions vary unit by unit, but in general, a steam unit is cold after a two or three-day shutdown. 

Table 1:  Startup Verifiable Cost Data Requirements per Resource per start type
	Input Data 
	Description

	AFCRS (MMBtu/Start)
	Fuel consumption rate per start

	GASPERSU (%)
	Gas fuel consumed per start as a percentage of total per start fuel consumption

	OILPERSU (%)
	Oil fuel consumed per start as a percentage of total per start fuel consumption

	SFPERSU (%)
	Solid fuel consumed per start as a percentage of total per start fuel consumption

	O&M ($/start)
	Verifiable O&M expenses per start


Appendix 5:  Specification of Relevant Equations
Equation 1:  Verifiable Startup Offer Cap (Hot Start) ($/Start) 
Verifiable Startup Offer Cap ($/Start) = DAFCRS (MMBtu/Start) * [(GASPERSU*FIP + OILPERSU*FOP)/100] + VOMS

Where:
DAFCRS(1) = the adjusted verified fuel consumption for a hot start (MMBtu/Startup)



GASPERSU = Percentage of natural gas used for a start



FIP = Fuel Index Price ($/MMBtu)



OILPERSU = Percentage of oil used for a start



FOP = Fuel Oil Price ($/MMBtu)

VOMS = the verified O&M cost for a hot start ($/Startup)

(1)  Adjusted by VOX (see appendix 6)

And:

DAFCRS= (verified fuel consumption)*(1+VOX)


Similar equations apply for Verifiable Cold and Intermediate Startup Offer caps

Note 1: GASPERSU and OILPERSU are decimal percentages in the Settlements equations and will be multiplied by 100 during the Integration process.

Note 2: ERCOT will use the solid fuel price and percentages to create Startup offers when no offer is submitted by the QSE for solid fuel Resources.
Note 3: For DAM, Verifiable Startup Costs are equal to the Verifiable Startup Offer cap. 
	[VCMRR005:  Replace Equation 1 above with the following upon system implementation of NPRR664:]
Equation 1:  Verifiable Startup Offer Cap (Hot Start) ($/Start)

Verifiable Startup Offer Cap ($/Start) = DAFCRS (MMBtu/Start) * [(GASPERSU*FIPRr+ OILPERSU*FOP)/100] + VOMS

Where:
DAFCRS(1) = the adjusted verified fuel consumption for a hot start (MMBtu/Startup)



GASPERSU = Percentage of natural gas used for a start



FIPRr = Fuel  Index Price for Resource ($/MMBtu)



OILPERSU = Percentage of oil used for a start



FOP = Fuel Oil Price ($/MMBtu)

VOMS = the verified O&M cost for a hot start ($/Startup)

(1)  Adjusted by VOX (see appendix 6)

And:

DAFCRS= (verified fuel consumption)*(1+VOX)


Similar equations apply for Verifiable Cold and Intermediate Startup Offer caps

Note 1: GASPERSU and OILPERSU are decimal percentages in the Settlements equations and will be multiplied by 100 during the Integration process.

Note 2: ERCOT will use the solid fuel price and percentages to create Startup offers when no offer is submitted by the QSE for solid fuel Resources.



Equation 2:  Verifiable Minimum-Energy Offer Cap ($/MWh)

Verifiable Minimum-Energy Offer Cap ($/MWh) = AHR*[(GASPERME*FIP + OILPERME*FOP)/100] + VOMLSL

Where:
AHR(1)= Fuel Rate (MMBtu/Hour) divided by LSL (MW)


GASPERME = Percentage of natural gas used at LSL


FIP = Fuel Index Price ($/MMBtu)


OILPERME = Percentage of oil used at LSL


FOP = Fuel Oil Price ($/MMBtu)

VOMLSL = the verified O&M cost at Minimum-Energy ($/MWh) 

(1)  Adjusted by VOX 

And:

AHR= (verified fuel consumption/LSL)*(1+VOX)



Note 1: GASPERME and OILPERME are decimal percentages in the Settlements equations and will be multiplied by 100 during the Integration process.

Note 2:  ERCOT will use the solid fuel price and percentages to create Startup offers when no offer is submitted by the QSE for solid fuel Resources. 
	[VCMRR005:  Replace Equation 2 above with the following upon system implementation of NPRR664:]

Equation 2:  Verifiable Minimum-Energy Offer Cap ($/MWh)

Verifiable Minimum-Energy Offer Cap ($/MWh) = AHR*[(GASPERME*FIPRr + OILPERME*FOP)/100] + VOMLSL

Where:
AHR(1)= Fuel Rate (MMBtu/Hour) divided by LSL (MW)


GASPERME = Percentage of natural gas used at LSL


FIPRr =  Fuel Index  Price for Resource ($/MMBtu)


OILPERME = Percentage of oil used at LSL


FOP = Fuel Oil Price ($/MMBtu)

VOMLSL = the verified O&M cost at Minimum-Energy ($/MWh) 

(1)  Adjusted by VOX 

And:

AHR= (verified fuel consumption/LSL)*(1+VOX)



Note 1: GASPERME and OILPERME are decimal percentages in the Settlements equations and will be multiplied by 100 during the Integration process.

Note 2:  ERCOT will use the solid fuel price and percentages to create Startup offers when no offer is submitted by the QSE for solid fuel Resources.




Equation 3:  Calculation of Composite Unit Parameters using Alternate Unit Specifications

Composite Unit Parameter = [Alt_Unit_Par*Alt_Unit_HSL +  Non_Alt_Unit_Par* Non_Alt_Unit_HSL] / [Alt_Unit_HSL + Non_Alt_Unit_HSL]

Where:

Alt_Unit_Par = Relevant parameter of Alternate Unit

Alt_Unit_HSL = High Sustained Limit of Alternate Unit

Non_Alt_Unit_Par = Relevant parameter of non-Alternate Unit

Non_Alt_Unit_HSL = High Sustained Limit of non-Alternate Unit

This calculation would be executed for all relevant parameters of the alternate and non-alternate units.  This would include for example Startup Cost data, Minimum-Energy Cost data and heat rate data. _

Equation 4:  Equation for Calculation of Verifiable Startup Emission Costs

Verifiable Startup Emission Cost ($/Start) = AFCRS * ∑Emission Rate i * Emission Cost Index i 
Where            AFCRS = Quantity of approved startup fuel consumed by Resource (including fuel used to shutdown Resource (MMBtu/Start)


Emission Rate i = Quantity of emission i emitted by resource (lbs/MMBtu)

Emission Cost Index i = Published cost index of emission i ($/lb) 

i = Index for each emittent approved for inclusion in Startup Cost


Equation 5:  Equation for Calculation of Verifiable Minimum-Energy Emission Costs

Verifiable Minimum-Energy Emission Costs ($/MWh) = 


[AHR] * ∑Emission Rate i * Emission Cost Index i 

Where

AHR = Average heat rate at Minimum Energy (MMBtu/Hr)



Emission Rate i = Quantity of emission i emitted by resource (lbs/MMBtu)



Emission Cost Index i = Published cost index of emission i



i = Index of each emittent approved for inclusion in Minimum-Energy Cost



Equation 6:  Equation for Calculation of Verifiable Startup Costs for RUC (VERISU)  ($/Start)

VERISU = AFCRS + VOMS

Where

VERISU = Verifiable Startup Costs



AFCRS= Verifiable Startup Fuel Costs ($/Start)



VOMS = Verifiable Operations and Maintenance Costs ($/Start)

And
AFCRS = [ Total Fuel - PHR * AVGEN + Total Fuel*VOX] * [FIP*GASPERSU(%) + FOP*OILPERSU(%) + SFP*SFPERSU(%)]
Total Fuel = [FuelStartup-BC + FuelBC-LSL + FuelBO-Shutdown]
Where
FuelStartup-BC= Fuel Quantity required to bring Resource from Startup to Breaker Close (MMBtu)

FuelBC-LSL= Fuel Quantity required to bring Resource from Breaker Close to Minimum Energy at LSL (MMBtu)

FuelBO-Shutdown= Fuel Quantity required to take Resource from Breaker Open to Shutdown (MMBtu)
PHR = Proxy Heat Rate (MMBtu/MWh)

AVGEN= Average Generation between BC and LSL (MWh) 

VOX= Value of X 

FIP = Fuel Price Index for gas ($/MMBtu)



FOP = Fuel Price Index for oil ($/MMBtu)



SFP = Fuel Price Index for solid fuel = $1.50/MMBtu



GASPERSU = Percent of gas used during startup



OILPERSU = Percent of oil used during startup



SFPERSU = Percent of solid fuel used during startup

VOMS = IO&MStart-LSL +IO&MBO-Shutdown + Verifiable Startup Emission Costs 

Where
IO&MStart-LSL = Incremental O&M costs incurred to bring Resource from Start to LSL ($/Start)

IO&MBO-Shutdown = Incremental O&M costs incurred to take Resource from Breaker Open to Shutdown ($/Start)

Verifiable Startup Emission Costs = The allowable costs of acquiring emission credits required to start up Resource and defined in Equation 4 above . 
	[VCMRR005:  Replace Equation 6 above with the following upon system implementation of NPRR664:]

Equation 6:  Equation for Calculation of Verifiable Startup Costs (VERISU)  ($/Start)

VERISU = AFCRS + VOMS

Where

VERISU = Verifiable Startup Costs



AFCRS= Verifiable Startup Fuel Costs ($/Start)



VOMS = Verifiable Operations and Maintenance Costs ($/Start)
And 
AFCRS = [Total Fuel - PHR * AVGEN + Total Fuel*VOX] * [FIPRr*GASPERSU(%) + FOP*OILPERSU(%) + SFP*SFPERSU(%)]

Total Fuel = [FuelStartup-BC + FuelBC-LSL + FuelBO-Shutdown]
Where
FuelStartup-BC= Fuel Quantity required to bring Resource from Startup to Breaker Close (MMBtu)

FuelBC-LSL= Fuel Quantity required to bring Resource from Breaker Close to Minimum Energy at LSL (MMBtu)

FuelBO-Shutdown = Fuel Quantity required to take Resource from Breaker Open to Shutdown (MMBtu)
PHR = Proxy Heat Rate (MMBtu/MWh)
AVGEN= Average Generation between BC and LSL (MWh) 

VOX= Value of X 


FIPRr=  Fuel Index Price for Resource  ($/MMBtu)



FOP = Fuel Price Index for oil ($/MMBtu)



SFP = Fuel Price Index for solid fuel = $1.50/MMBtu



GASPERSU = Percent of gas used during startup



OILPERSU = Percent of oil used during startup



SFPERSU = Percent of solid fuel used during startup

VOMS = IO&MStart-LSL +IO&MBO-Shutdown + Verifiable Startup Emission Costs 

Where
IO&MStart-LSL = Incremental O&M costs incurred to bring Resource from Start to LSL ($/Start)

IO&MBO-Shutdown = Incremental O&M costs incurred to take Resource from Breaker Open to Shutdown ($/Start)

Verifiable Startup Emission Costs = The allowable costs of acquiring emission credits required to start up Resource and defined in Equation 4 above .


Equation 7:  The Equation for calculating Verifiable Minimum Energy Costs ($/MWh) 
VERIME = FCLSL + VOMLSL

Where 

VERIME = Verifiable Minimum Energy Costs



FCLSL = Verifiable Fuel Costs at Minimum Energy



VOMLSL = Verifiable variable O&M costs at Minimum Energy

FCLSL = [(AHR)] * [FIP*GASPERME(%) + FOP*OILPERME(%) + SFP*SFPERME(%)]

Where

AHR = Adjusted average heat rate at Minimum Energy(MMBtu/Hr)



FIP = Fuel Price Index for gas ($/MMBtu)



FOP = Fuel Price Index for oil ($/MMBtu)



SFP = Fuel Price Index for solid fuel = $1.50/MMBtu



GASPERME = Percent of gas used at minimum energy



OILPERME = Percent of oil used at minimum energy



SFPERME = Percent of solid fuel used at minimum energy

VOMLSL = IO&MLSL + Verifiable Emission Costs at Minimum Energy 

Where

IO&MLSL = Incremental O&M costs at minimum energy

Verifiable Emission Costs at Minimum Energy = The allowable costs of acquiring emission credits required to operate Resource at minimum energy and defined in Equation 5 above. 
	[VCMRR005:  Replace Equation 7 above with the following upon system implementation of NPRR664:]

Equation 7:  The Equation for calculating Verifiable Minimum Energy Costs ($/MWh)

VERIME = FCLSL + VOMLSL

Where 

VERIME = Verifiable Minimum Energy Costs



FCLSL = Verifiable Fuel Costs at Minimum Energy



VOMLSL = Verifiable variable O&M costs at Minimum Energy

FCLSL = [(AHR)] * [FIPRr*GASPERME(%) + FOP*OILPERME(%) + SFP*SFPERME(%)]

Where

AHR = Adjusted average heat rate at Minimum Energy (MMBtu/Hr)



FIPRr = Fuel Index Price for Resource  ($/MMBtu)



FOP = Fuel Price Index for oil ($/MMBtu)



SFP = Fuel Price Index for solid fuel = $1.50/MMBtu



GASPERME = Percent of gas used at minimum energy



OILPERME = Percent of oil used at minimum energy



SFPERME = Percent of solid fuel used at minimum energy

VOMLSL = IO&MLSL + Verifiable Emission Costs at Minimum Energy 

Where

IO&MLSL = Incremental O&M costs at minimum energy

Verifiable Emission Costs at Minimum Energy = The allowable costs of acquiring emission credits required to operate Resource at minimum energy and defined in Equation 5 above.
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