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	Proposed Verifiable Cost Manual Language Revision


Global Definitions

Where this Manual uses the generic phrase “Verifiable Costs,” it is intended to refer to the sum of any applicable, Verified Operating and Maintenance Costs and any appropriate, Verified Fuel Costs.  ERCOT itself calculates Fuel Costs, but does so using Fuel Consumption data that have been submitted and verified.  Thus, the Fuel Cost component implied by the term “Verifiable Costs” should be interpreted to mean whichever of the following is contextually appropriate:

a. Fuel Consumption per-start (MMBtu/start)

b. Fuel Consumption per-hour at LSL  (MMBtu/hr)

c. Fuel Consumption as determined from submitted heat rate (a measure of generator efficiency) data

The following are several abbreviations that are used throughout this Manual and the intended meaning of each:

1. “AHR Curve” denotes Average Heat Rate Curve

2. “CCP” denotes Combined Cycle Plant

3. “FIP” denotes Fuel Index Price

4. “FOP” denotes Fuel Oil Price

5. “IHR Curve” denotes Incremental Heat Rate Curve.

6. “I/O Curve” denotes Input-Output Curve

7. “LSL” denotes Low Sustained Limit

8. “HSL” denotes High Sustained Limit

9. “Manual” refers to this document, ERCOT’s Verifiable Cost Manual
10. “MMBtu” denotes one-million British Thermal Units 

11. “O&M costs” denotes Operations and Maintenance costs.

12. “QSE” denotes Qualifying Scheduling Entity

13. “RUC” denotes the Reliability Unit Commitment

14. “SGR” denotes Split Generation Resource

15. “VOM" denotes Variable O&M

16. “VCMS” denotes Verifiable Cost Management System

17. “lb” denotes Pounds-Mass

18. “WMS” Wholesale Market Subcommittee

19. “LEL” denotes Low Emergency Limit

20. “HEL” denotes High Emergency Limit

21. “PPA” denotes Power Purchase and Tolling Agreements

22. “Filing Entity” denotes the Entity which files Verifiable Cost data with ERCOT, whether a Qualified Scheduling Entity or a Resource Entity.

23. “BC” denotes breaker close.

24. “VC” denotes Verifiable Costs

25. “Shutdown Costs” denotes those fuel costs (Including auxiliary boiler fuel and auxiliary-equipment fuel or electrical power requirements but excluding normal plant heating) which are incurred within three hours after Breaker Open.
26. “CFIP” denotes Coal Fuel Index Price
	[VCMRR005:  Replace the paragraph above with the following upon system implementation of NPRR664:]
The following are several abbreviations that are used throughout this Manual and the intended meaning of each:

1. “AHR Curve” denotes Average Heat Rate Curve

2. “CCP” denotes Combined Cycle Plant

3. “FIP” denotes Fuel Index Price as defined in section 2 of ERCOT Nodal Protocols

4. “FOP” denotes Fuel Oil Price

5. “IHR Curve” denotes Incremental Heat Rate Curve.

6. “I/O Curve” denotes Input-Output Curve

7. “LSL” denotes Low Sustained Limit

8. “HSL” denotes High Sustained Limit

9. “Manual” refers to this document, ERCOT’s Verifiable Cost Manual
10. “MMBtu” denotes one-million British Thermal Units 

11. “O&M costs” denotes Operations and Maintenance costs.

12. “QSE” denotes Qualifying Scheduling Entity

13. “RUC” denotes the Reliability Unit Commitment

14. “SGR” denotes Split Generation Resource

15. “VOM" denotes Variable O&M

16. “VCMS” denotes Verifiable Cost Management System

17. “lb” denotes Pounds-Mass

18. “WMS” Wholesale Market Subcommittee

19. “LEL” denotes Low Emergency Limit

20. “HEL” denotes High Emergency Limit

21. “PPA” denotes Power Purchase and Tolling Agreements

22. “Filing Entity” denotes the Entity which files Verifiable Cost data with ERCOT, whether a Qualified Scheduling Entity or a Resource Entity.

23. “BC” denotes breaker close.

24. “VC” denotes Verifiable Costs

25. “Shutdown Costs” denotes those fuel costs (Including auxiliary boiler fuel and auxiliary-equipment fuel or electrical power requirements but excluding normal plant heating) which are incurred within three hours after Breaker Open.
26. “CFIP” denotes Coal Fuel Index Price
27.  “WFP” denotes Waha Fuel Price

28. “FIPRr” denotes Fuel Index Price for Resource


Section 1:  An Introduction to Verifiable Costs

This section of ERCOT’s Verifiable Cost Manual provides an introduction to Verifiable Costs and explains what they represent.

Verifiable Costs are a significant component in the Texas Nodal Market.  They are used by ERCOT in various calculations and internal processes, including the replacement of generic generator-specific cost caps and to provide QSEs with forms of cost recovery that would otherwise be unavailable.

Verifiable Costs are used as a proxy for the costs a Resource incurs while operating.  These costs are determined for, and allocated according to, the three discrete stages of the power generation cycle: startup to LSL, operation at LSL, and operation above LSL.  While Verifiable Costs are calculated uniquely for each of these stages, Verifiable Costs in all stages are a function of two types of costs: Fuel Costs and Operation and Maintenance (“O&M”) costs.

The Fuel Cost component of Verifiable Costs is intended to capture the fuel costs a Resource incurs while generating power during a given period.  This component of Verifiable Costs is itself a function of fuel price ($/MMBtu) and the verifiable fuel consumption rate (either MMBtu/start or MMBtu/hr).  When ERCOT calculates the fuel component of the Resource-specific offer caps, ERCOT uses the Fuel Index Price (“FIP”), Coal Fuel Index Price (“CFIP”), Solid Fuel Price and the Fuel Oil Price (“FOP”) and the corresponding percentages of each fuel submitted in the Offer. The Solid Fuel Price shall be equal to $1.50/MMBtu. Filing Entities should not include fuel prices with their Verifiable Cost submissions.  See Equations 1 and 2 of Appendix 5 for a description of the equations used by ERCOT to calculate Resource-specific offer caps.

	[VCMRR005:  Replace the paragraph above with the following upon system implementation of NPRR664:]
The Fuel Cost component of Verifiable Costs is intended to capture the fuel costs a Resource incurs while generating power during a given period.  This component of Verifiable Costs is itself a function of fuel price ($/MMBtu) and the verifiable fuel consumption rate (either MMBtu/start or MMBtu/hr).  When ERCOT calculates the fuel component of the Resource-specific offer caps, ERCOT uses the Fuel Index Price for Resource (“FIPRr”), Coal Fuel Index Price (“CFIP”), Solid Fuel Price and the Fuel Oil Price (“FOP”) and the corresponding percentages of each fuel submitted in the Offer. Filing Entities should not include fuel prices with their Verifiable Cost submissions.  See Equations 1 and 2 of Appendix 5 for a description of the equations used by ERCOT to calculate Resource-specific offer caps.


The O&M component of Verifiable Costs is intended to capture various other non-fuel, incremental (marginal) costs a Resource incurs while generating power in a given period.  The O&M component of Verifiable Costs is calculated by the Resource Entity and submitted to ERCOT by the appropriate Filing Entity and then verified by ERCOT using data submitted.  Both the data and the methods used to calculate these costs will vary, depending, for example, on the costs intended to be captured or on the different internal record-keeping and cost-allocation schemes implemented by Resource Entities.  Additional detail is provided in subsequent sections of this Manual.

ERCOT calculates Verifiable Costs using data specific to a Resource and that is submitted by the Filing Entity.  Submitted data is only valid for a single Resource (i.e., it is Resource-specific). The process of calculating Verifiable Costs begins when a Filing Entity submits, in the appropriate manner, Resource cost and/or performance data which is permitted by this document and the Nodal Protocols.  ERCOT will subsequently review the submitted data and will approve (“verify”) it if ERCOT finds the data to be sufficiently accurate and documented.  Only after approving submitted data does ERCOT use it as a basis for calculating Verifiable Costs.

Once approved, Verifiable Cost data are used prospectively to calculate Verifiable Costs.  An important exception to this rule pertains to Event Specific Verifiable Costs.  Event Specific Verifiable Costs are documented costs a Resource actually incurred during a specific event and, thus, exclude amortized or discounted future costs.  Event Specific Verifiable Costs are only relevant to Section 8: Forced Outages of a RUC-Committed Resource.  Event Specific Verifiable Costs are applied retroactively (i.e., used when resettling the Operating Day on which an applicable event occurred) and only apply to the event from which they arose (i.e., must be resubmitted for all similar events and will not be used for “normal” Verifiable Costs).  The phrase “Event Specific Verifiable Costs” is underlined and italicized within this Manual in an effort to increase clarity, reduce confusion, and emphasize the contrast between Verifiable Costs and Event Specific Verifiable Costs.  

Verifiable Cost Flowcharts

Chart 1:  Verifiable Startup Cost Data: Calculations and Dependencies 
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Need to modify flowchart to include the Coal Fuel Index Price

Chart 2:  Verifiable Minimum Energy Cost Data:  Calculations and Dependencies
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Need to modify flowchart to include the Coal Fuel Index Price
Chart 3:  Real Time Mitigation Data:  Calculations and Dependencies
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Modify flowchart to include the Coal Fuel Index Price
Section 2: General Rules of Verifiable Costs
This section of ERCOT’s Verifiable Cost Manual provides general rules that apply to Verifiable Cost submissions.

Generally Applicable Rules

The use of Verifiable Costs, rather than generic amounts capped according to Resource Category, is optional for a QSE that does not receive RUC instructions for a Resource. A QSE receiving RUC instructions for a Resource is required to submit Verifiable Cost data in various circumstances as described in paragraph (1) of Section 5.6.1 of the Protocols.  For  Filing Entities opting to submit Verifiable Cost data and also for those required to submit it, the following rules apply:

1.
Verifiable Cost data must be submitted by either the Resource Entity or the QSE representing the Resource (the submitting Entity will herein be denoted the “Filing Entity”) subject to the following guidelines:

a.
All RUC Instructions from ERCOT are sent to the QSE.  The QSE has sole responsibility and obligation for filing verifiable costs as described under Section 5.6, RUC Cost Eligibility of the Nodal Protocols.  However, if the QSE and Resource Entity agree, the Resource Entity may file verifiable cost data to satisfy the obligation of the QSE. 

b.
Verifiable Costs are Resource-specific costs, regardless of who submits them.  QSE costs shall not be accepted by ERCOT even when VC are submitted by the Resource Entity.

c.
If a Resource Entity wants to submit VC, then both the Resource Entity and the current QSE must sign and submit individual, separate affidavits notifying ERCOT that the Resource Entity will submit VC instead of the QSE.  See Appendix 11 for standard affidavits. 

d.
The affidavits must indicate that this arrangement will remain until the Resource Entity switches to another QSE or terminates service in the ERCOT market.  If the Resource Entity switches to another QSE only the Resource Entity may submit or update VC unless new affidavits are submitted to ERCOT allowing the new QSE to submit or update or view existing VC.

e.
If the Resource Entity submits VC, both the QSE and Resource Entity must submit the standard affidavits contained in the Appendix 11 of the Manual. 

f.
If the Resource Entity submits VC, ERCOT will NOT share specific cost documentation with the existing QSE.  

g.
If the Resource Entity submits VC, ERCOT will share the final approved VC results with the QSE.  

h.
Regardless of the arrangements as described above, any future requests to update VC will be sent to the QSE.

i.
The QSE has the responsibility of informing the Resource Entity that it must submit or update its VC.  ERCOT will not notify the Resource Entity to submit VC.  However, if the QSE and Resource Entity agree to have the Resource Entity submit VC, then all discussions pertaining to VC data will be between the Resource Entity and ERCOT.  Once approved, all future requests to update VC will be given to the QSE, regardless of who actually submitted VC. 

j.
If the Resource Entity submits VC, only the Resource Entity has accountability for the accuracy of the data.  The QSE is not responsible for the accuracy of the data submitted to ERCOT by the Resource Entity.

k.
If the Resource Entity submits VC, these costs will remain with the Resource even if the Resource is represented by another QSE.

l.
Regardless of which entity submits VC, all disputes are associated with a settlement statement or an invoice, and therefore, only the QSE may file a dispute.

m.
ERCOT will issue settlement statements and invoices only to the QSE, regardless of who submits VC.

n.
If the Resource Entity submits VC, ERCOT will address all cost related issues with the Resource Entity, including rescinding previously approved costs.

o.
ERCOT will NOT accept VC from two entities for the same Resource, only the QSE or Resource Entity can submit VC.

p.
During the VC approval process, only the Filing Entity may appeal a specific cost category as described in the VC Manual.

2.
Data must be submitted that allows for the verification of Startup costs for each Start Type (cold, hot, and Intermediate)

3.
A Filing Entity is not considered to have submitted Verifiable Cost data unless data are submitted for all startup types (cold, intermediate, and hot) and for minimum energy costs.

4.
ERCOT will not approve Verifiable Cost data for a Resource unless the Resource Entity has registered the Resource with ERCOT.

5.
In the event that multiple Resources are tied to a fuel header, each Filing Entity submitting fuel consumption data must provide the individual meter values if available.  Otherwise, the Filing Entity must provide ERCOT with the aggregate meter values and the relative percentages of fuel consumption during the relevant stage of the generation cycle (startup, operation at Low Sustained Limit (LSL), and operation above LSL).

6.
All references to Heat Rate Curves and Heat Rate data within this document refer to Net Output.

7.
For use in Real Time Mitigation, Filing Entities have the option of submitting, but none are required to submit, Incremental Heat Rate (IHR) curves, with the exception of RMR Resources which are required to submit IHR curves, the incremental O&M costs of generating power at greater than LSL output.  Submission of this information is also optional for QSEs that have received RUC Commitments.

8.
ERCOT will not separately approve Verifiable Startup Costs and Verifiable Minimum Energy Costs.  Both must be submitted and approved together.

9.
If fuel consumption rates vary by season, Filing Entities must submit such seasonal costs in accordance with the procedure describe herein.

10.
All submissions of Verifiable Cost data must include an affidavit that avers to the data’s accuracy and authenticity and that is signed by an officer of the Filing Entity.

11.
All Verifiable Costs data submitted must represent “true” costs and must be submitted in sufficient detail to allow ERCOT to validate the data.

12.
Verifiable Cost documentation must be submitted to ERCOT electronically, as is described within Section 10:  Timelines Applicable to the Submission and Review of Verifiable Costs.  However, if ERCOT requests additional documentation for which electronic submission would be impractical, e.g., physical manuals, such documents may be submitted by mail or other courier.

13.
ERCOT has authority to review and reject the Verifiable Costs it previously approved if a Filing Entity is provided with sufficient notice.  Rescinded approval will only affect future Operating Days.  See Section 11:  Timeline for Rescinding Approval of Verifiable Costs for additional information.  

14.
Resources may not register as both an SGR and a CCP; therefore, ERCOT will not accept Verifiable Cost data for an SGR that is also a CCP.

15.
The Filing Entity must submit to ERCOT an estimate of the average MWh produced by the Resource while ramping from BC to LSL.  

16.
The Filing Entity must provide the High Sustained Limit (HSL) and the LSL of the Resource in its submittal of Verifiable Cost data.

17.
ERCOT may share Resource-specific Heat Rate and O&M data with its Planning group for the purpose of performing economic planning studies.  ERCOT will share this information on a "need to know" basis and will continue to treat the information as Protected Information pursuant to the ERCOT Protocols.

18.
Although ERCOT requires the submission of parameters (i.e. heat rates, fuel, emission and O&M rates, etc.) on a seasonal basis, if they change by season, it will utilize summer parameters for all seasons.

Exceptions for Energy Storage Resources 

For the purpose of determining the Startup Offer, Minimum Energy Offer, and Mitigated Offer Cap, Energy Storage Resources that have registered with ERCOT will be treated as if they have submitted verifiable costs, as described in Appendix 10. For Energy Storage Resources that choose to submit actual verifiable costs, all rules in this manual will apply. 
Additional Rules for Combined Cycle Plants

In addition, the following apply specifically to combined cycle units:

1. Verifiable Costs will only be verified for CCP configurations that are registered with ERCOT.  If a Filing Entity wishes to submit Verifiable Cost data for a CCP configuration, the Filing Entity must submit costs for all units that make up that registered configuration.

2. If the Resource includes “Alternate” Units in its Resource Registration, for the purpose of determining verifiable costs for the registered configuration, ERCOT will create a composite unit by averaging the verifiable cost data of the non-Alternate Unit(s) with the verifiable cost data of the Alternate unit(s).  To determine the composite unit ERCOT will weigh the data from the units using the respective HSL ratings of the units.  See Equation 3 of Appendix 5 for a description of the equation used by ERCOT to determine the composite unit.

3. Filing Entities submitting Verifiable Cost data for startup or operation at LSL must submit fuel and O&M data for each configuration that has been registered.   Filing Entities submitting Verifiable Cost data for operation above LSL may submit O&M data for each configuration at which the plant will be operated.  

4. Input-Output (“I/O”) curves need only be submitted on a per-configuration basis.  If the costs incurred by individual units are determined by apportioning per-configuration costs, there must be a reasonable financial and/or engineering basis for doing so and it must be described in the Filing Entity’s Verifiable Cost submission.  

Additional Rules for Split Generation Resources 

1. Entities representing Split Generation Resources (“SGRs”) may select a Management QSE to provide ERCOT with the facility’s total Verifiable Costs for the entire facility or for the Verifiable Costs of each respective Resource entity which makes up the SGR.  Alternatively, QSEs may be designated for each individual Resource Entity to submit that Resource Entity’s unit individual verifiable cost data which are then aggregated into the facility’s total costs.  Verifiable Costs and their associated cost caps may be different for each owner. 

2. The Management QSE must be chosen from one of the QSEs representing the SGR.  Only for purposes related to the submission of total Verifiable Costs, a QSE designated Management QSE is responsible for representing the interests of, and serving as the point-of-contact for, all entities associated with the SGR. 

3. The Management QSE must notify ERCOT in writing that it will act as representative for the other SGR owners.  The letter must be signed by all other SGR owners and a contact person must be listed for each.

4. Individual unit SGR costs must be consistent with the total Verifiable Costs of the generation facility.  All owners of a facility should therefore participate in preparing Verifiable Cost data for submission by the Management QSE.  ERCOT may compare both the individual units’ costs and the SGR’s total Verifiable Costs with other similar situated Generation Resources to determine the reasonability of the submitted costs.

5. Each Filing Entity must determine the individual Verifiable Costs of each SGR unit share and ensure that they are appropriately included in Verifiable Cost submissions made by the Management QSE, if appropriate.  

6. The individual verifiable startup fuel (MMBtu/Start) for each SGR owner shall be equal to that owner’s ownership percentage multiplied by the total facility startup fuel.

7. The verifiable fuel rate for operation at LSL (MMBtu/Hr) for each SGR owner shall be equal to that owner’s ownership percentage multiplied by the total fuel rate for operation at LSL.

8. Verifiable operations and maintenance costs for startup and operation at LSL may be different for each SGR owner.  

9. ERCOT may separately review and approve a Verifiable Cost submission made by an individual SGR owner.  However, ERCOT retains the right to require that all SGR owners submit their individual Verifiable Costs before ERCOT approves any individual cost submissions.

10. Individual owners of an SGR may utilize different methodologies to determine their individual costs.  However, costs must not be included in the Management QSE’s submission more than once and, if multiple owners submit fractional shares of a cost, the sum of those shares must equal the facility’s associated cost.  

11. All owners must submit the same percentages of each type of fuel consumed during startup and operation at LSL. 

Additional Rules for Establishing the Mitigated Offer Cap for Quick Start Generation Resources (QSGRs)

Because QSGRs are not separately compensated for Startup and Min Energy costs, the Mitigated Offer Cap (MOC) for QSGRs must include Startup O&M, Startup Fuel, and a Minimum Energy Component (MEC) for fuel at LSL (as defined below). 

Below are the methods for determining how these costs are calculated for use in the ERCOT MMS system.  The formulas are outlined in more detail in Appendix 7.

Startup Costs:

1.
Startup O&M cost values used for Real Time Mitigation are based on either Generic or approved O&M costs from a cold start position in Quick Start mode.

2.
Startup Fuel costs are determined by using 90% of the approved startup fuel (MMBtu) for a cold start, adjusted by the Value of X (VOX) outlined in Appendix 6, multiplied by the Average Fuel Index Price in the period used in the VOX calculation ($/MMBtu).

3.
Startup Cost will equal the sum of the Startup O&M cost plus the Startup Fuel Cost.

Variable O&M Rate Calculation

1.
Variable O&M for the start costs portion shall be calculated by using the Startup Cost calculated as described above, amortized across the expected minimum online time multiplied by 75% of the HSL.

2.
Variable O&M for the run costs portion is the approved running O&M costs above LSL.


3.
The Variable O&M for use in the ERCOT MMS is the sum of the start costs and run costs portions (1 and 2, above).

4.
The expected minimum online time used to calculate the Variable O&M for the start costs portion is equal to the higher of the minimum online time value shown in the Resource Asset Registration (RARF), 2 hours, or 1.00 multiplied by the average actual online time for each start during the 20 consecutive days ending at 24:00 of the 9th day of the month prior to the effective month.  The online time should be averaged across all the electrically and physically similar QSGRs at the same plant site weighted by the number of starts of each QSGR at the site (see Appendix 7 for additional information).

5.
In determining the actual minimum online time in Paragraph 4 above, ERCOT shall exclude all hours where the QSGR is settled under the provisions of Protocols section 6.6.9, with the exception of section 6.6.9(3) or where ERCOT has manually deployed offline non-spin on the QSGR.  Should these excluded hours fully encompass all hours of one start/stop cycle then the start shall also be excluded from the calculation of the average run hours.

6.
The HSL used in the variable O&M rate calculation shall be based on the average of all the seasonal max sustainable rating as shown on the unit’s RARF.

7.
ERCOT will calculate a new variable O&M on a monthly basis.

Minimum Energy Cost Calculations: 

1.
Use the approved incremental heat rate.  

2.
For units that have approved incremental heat rate curves, a MEC is added to compensate the Resource for minimum run fuel costs.  ERCOT calculates the MEC by subtracting the incremental heat rate at the midpoint of the QSGR dispatch range (HSL – LSL) from the average heat rate at the same point, where LSL represents the average seasonal min sustainable rating.  This difference is added to each of the incremental heat rate points to determine the adjusted incremental heat rate curve for use in calculating the MOC.

3.
The adjusted incremental heat rate (described in 2 above) is adjusted by the VOX to account for transportation and spot fuel costs as detailed in Appendix 6.

4.
QSEs must notify ERCOT seasonally, via the verifiable cost process, when there is a change to the RARF HSL, LSL or minimum online time (or expected minimum online time).  Notices must be given to ERCOT at least 15 days prior to the effective date for the new O&M value, which is the first day of the month for a particular season.

5.
ERCOT will calculate a new adjusted incremental heat rate used in calculating the MOC for QSGRs on a monthly basis.

Additional Rules for Submitting Emission Costs 

Verifiable cost data may include the costs incurred by a Generation Resource for purchasing emission allowances or credits but only to the extent necessary to meet environmental regulations associated with the operation of the specific Resource (Emission Costs).  ERCOT will not approve emission costs of any type unless they are sufficiently documented.  When submitting emission costs the following procedures apply:

1. Emission Costs for Verifiable Startup Costs are calculated on a $/start basis using the actual fuel consumption rate per start multiplied by the unit-specific emission rate for the emission type multiplied by the appropriate emission index price.  Filing Entities submitting emission costs per-start must do so for each start type, cold, hot and intermediate.   ERCOT will calculate Verifiable Startup Emission Costs ($/start) for a Resource by using Equation 4 described in Appendix 5.
2. Emission Costs incurred while operating the Resource at the Minimum-Energy level or above LSL are calculated on a $/MWh basis using the actual Seasonal heat rate multiplied by the unit-specific emission rate for the emission type multiplied by the appropriate emission index price.  ERCOT will calculate Verifiable Minimum- Energy Emission Costs ($/MWh) by using Equation 5 described in Appendix 5.
3. Resources may include thethe following emission types as part of the verifiable Emission Cost:
a. Non-attainment Area for NOx in Houston-Galveston-Brazoria ?
 b.  Cross State Air Pollution Rule (CSAPR)  SO2, Group 2 allowances 
 c. CSAPR NOx Annual allowances

 d. CSAPR NOx Seasonal allowances, during the months of May through September

or other federal regulations for , using Equations 4 and 5 as described under Appendix 5.
4. For verifying the emission rates, the Filing Entity may submit the historic calendar annual average for the unit-specific emission rates reported to TCEQ and or EPA by April 30 of the applicable year, if deemed necessary by the Filing Entity.

5. Emission Cost Index prices used for  verifiable Emission Cost calculations will be based on an index price for the approved emission type, as selected by ERCOT that is generally accepted in the industry and regularly published. The Emission Cost Index for the current day shall be based on the most recent price data received by ERCOT from the publisher. ERCOT shall issue a Market Notice disclosing the name of the ERCOT-selected publication(s) or source(s) used to determine the index price.  In the event that the ERCOT-selected index (or indices) becomes unavailable, or ERCOT determines that the index (or indices) has become unsuitable for the intended purpose, ERCOT may select a substitute index (indices).  ERCOT shall issue a Market Notice disclosing its intent to use a substitute index source and the name of the substitute index source at least 60 days prior to the beginning of its use, or as soon as practicable.  

6. .

7. 
8. ERCOT will recalculate each Resource’s Emission Costs on a daily basis utilizing the Emissions Cost Index prices described above.  ERCOT will make the daily Emission Costs available to Filing Entities by xx:xx prior to the effective day ofthe Emission Costs..  
9. As a trading market develops pertaining to emissions limits at a state and or regional level, the costs associated to comply with emission restrictions may be eligible to be recovered and be part of the verifiable cost methodology.  At the appropriate time, any market participant may propose a methodology to the Verifiable Cost Working Group to recuperate the emission costs in the applicable non-attainment area, which will be addressed in the Verifiable Cost manual.

Additional Rules for Submission of Power Purchase and Tolling Agreements 

1. The Protocols allow Power Purchase and Tolling Agreements (PPAs) to be considered as documentation of Verifiable Costs in lieu of Resource-specific data submissions.  ERCOT will cap the O&M costs for Startup and for Minimum Energy Operation (at LSL).  The PPA cap will be determined by ERCOT using a Reference Resource with similar characteristics as the Resource underlying the PPA.  When making the assessment of caps, ERCOT will generally compare only the O&M costs stated in the PPA with the Verifiable O&M costs of the Reference Resource.

2. The QSE representing the PPA Resource is permitted to submit the actual fuel rates at Startup and Minimum Energy Operation without caps to establish the fuel component of Verifiable Costs as set forth in the Verifiable Cost Manual.

3. When there is no or insufficient data for comparable Combined Cycle (CCP) resources, ERCOT will attempt to construct a Reference Resource using a “building block” approach.  ERCOT will select from the available pool of approved Combustion Turbines and Steam Turbines that are comparable to components of the PPA Resource configuration.  If the building block approach fails to select a suitable Reference Resource, Resource-specific Generic Costs will be used in lieu of Verifiable Costs until such time when ERCOT can develop a Reference Resource as described herein. All newly established Reference Resources will be created on a monthly basis as described in this Manual.

Specific Guidelines for Inclusion of Power Purchase and Tolling Agreements in the Verifiable Costs Process

The following principles will govern how ERCOT will process PPAs and how QSEs submitting PPAs as documentation for Verifiable Costs must prepare their submittals to ERCOT.

1. Only PPAs covering registered Resources will be accepted by ERCOT.  The identity of the Resource or Resources covered by the PPA must be specified in the PPA or declared by the QSE in supporting documentation.

2. Only QSEs offering Three-Part Supply Offers for a specific Resource covered by a PPA may submit that PPA as Verifiable Costs documentation.

3. A QSE submitting a PPA as Verifiable Cost documentation must represent one-hundred percent (100%) of the underlying Resource’s capacity.

4. QSEs must submit to ERCOT a non-redacted copy of the complete PPA with all attachments.

5. The PPA must clearly define the start and end dates (effective dates) for the PPA.  Only PPAs:  (a) signed prior to July 16, 2008 and (b) not between affiliates, subsidiaries or partners will be accepted as Verifiable Cost documentation.

6. If a PPA does not clearly state separately the cost of Start-Up and Minimum Energy level operation, the QSE may provide to ERCOT additional documentation describing the methodology on how these costs are calculated and allocated to each cost category, startup and minimum energy levels. 
7. QSEs representing PPAs must specify costs for each Start type (cold, intermediate or hot).  ERCOT recognizes that aircraft derivative gas turbines may have Start-up costs by start type that are identical, or nearly identical.  QSEs representing this type of PPA Resource may submit cost information accordingly, or may submit differing costs with supporting documentation.   For non-aircraft derivative turbines  the ERCOT expectation is that intermediate and hot start costs will bear a relationship to cold start costs of approximately 70% and 50%, respectively, as follows:  

a.  Cost of hot start = Cost of cold start x 0.5

b.  Cost of intermediate start = Cost of cold start x 0.7

c. QSEs representing non-aircraft derivative turbines with PPAs may submit costs by start type that deviate substantially from these relative weights, but must include supporting documentation.

8. Fuel costs for PPAs will be based upon fuel use rates of the Resources covered by the PPA, with no caps, whenever possible.  This will not always be possible, as when the QSE does not submit separate values for fuel cost and O&M cost, or when ERCOT does not approve a submitted fuel use rate.  ERCOT procedures in these cases will be described later in this document.

9. All PPA based Verifiable O&M Costs will be capped at the level of a Reference Resource.  Caps will generally, but not always, apply only to O&M on PPAs, as noted in the preceding paragraph.  Caps on Verifiable Costs will apply only to PPA covered Resources.  

10. The selection of the Reference Resource used to determine O&M cost caps shall be made from a group of comparable specific Resources.  Resources in this group must not be subject to any PPA, and they must have ERCOT approved Verifiable Costs.  The criteria for comparability are defined in a succeeding paragraph.  The Reference Resource shall be the Resource within that group with the highest ERCOT approved Verifiable O&M Costs.

11. Reference Resources will be selected and Verifiable O&M Cost caps will be calculated and applied separately for Cold start, Hot start, Intermediate start, and LSL operation.  Thus, any given PPA may be compared to four different Reference Resources to establish its status for the succeeding month as “capped’ or “not capped” and four separate cap values for Verifiable Costs will be calculated and applied during a month. See Appendix 3 for examples of the process for determining Cost Caps for PPA Resources.

12. The selection of the Reference Resource for each of the four VC types (Cold, Hot, Intermediate Startup and Operation at LSL) will be done on the basis of the highest ERCOT approved Verifiable O&M Costs for a comparable non-PPA Resource for that VC type.

13. The group of Resources used to establish the Reference Resource for a given PPA and VC type will be selected on the basis of the following criteria:

a. Same Resource technology

b. For CCP Resources, only other CCP Resources with similar configurations will be included.

c. Same primary fuel type

d. High Sustained Limit (HSL) must be within plus or minus 30% of the HSL of the PPA’s underlying Resource

e. Commercial operation date must be within 5 years of the commercial operation date of the PPA’s underlying Resource

14. Updated PPA Resource cost capped by the Reference Resources will be made available to the Filing Entity 8 days prior to the effective month.  The selection of the Reference Resources from among the groups of comparable Resources will be based upon monthly averages for fuel price indices and emission credit indices for the first 15 days of the month prior to the effective month.  
15. The effective period for the Reference Resources will be the first day of each month through the last day of the same month.

16. Selected Reference Resources by Verifiable cost type will be compared on a monthly basis to PPA Verifiable cost type to determine whether the PPA will be subject to one or more of the caps for the succeeding month.  The status of a PPA Verifiable cost type as “capped” or “not capped”, as determined monthly, will continue unchanged throughout the succeeding month until determination of Reference Resources and caps has been re-accomplished.

17. For a PPA that has been determined to be capped for the month, the Reference Resource values for fuel volumes, if applicable, and O&M costs (including emission credit costs if applicable) will be substituted for the PPA values for the purpose of calculating cap values.  This principle applies both to PPAs with separate values for fuel cost and O&M cost and to PPAs with only one non-differentiated cost shown.  For a PPA that has been determined to not be capped for the month, values used to determine payment will be the fuel volumes taken from the underlying Resource and O&M costs taken from the PPA, as described below.

18. The Verifiable Cost values used during the month, for a Resource with a PPA that has furnished approved fuel volume data, will be based upon interval by interval calculations.  These calculations will use, for a Resource that:

a. has been capped for the month:

i. the underlying Resource fuel volumes, 

ii. the daily Fuel Index Price or Coal Fuel Index Price, as applicable, 

iii. Reference Resource emission volumes if applicable, 

iv. the monthly average emission credit indices if applicable, and 

v. the Reference Resource O&M costs.

b. Thus, the fuel part of verifiable costs will vary on a daily basis, but the verifiable costs cap on O&M costs will vary on a monthly basis, and the O&M costs will be equal to the costs calculated for the Reference Resources for the same start-up and LSL operation levels.

c. has not been capped for the month:

i. the underlying Resource fuel volumes, 

ii. the daily Fuel Index Price or Coal Fuel Index Price, as applicable, 

iii. the underlying Resource emission volumes if applicable, 

iv. the monthly average emission credit indices if applicable, 

v. and PPA O&M costs.  

d. Thus, the fuel part of verifiable costs will vary on a daily basis, the O&M part of VC will vary on a monthly basis and the O&M costs will not be higher during the month than the verifiable costs that would have been calculated for the Reference Resources for the same start-up and LSL operation levels.

19. In the event that Verifiable Costs for comparable Resources do not exist at the time of the filing of Verifiable Cost documentation for a PPA, ERCOT will use the PPA’s underlying Resource actual fuel volumes submitted by the QSE for startup and operation at LSL and the Resource Category Startup Offer Generic Costs as the cap for the O&M portion of the startup costs until ERCOT receives and has approved comparable Resource Specific Verifiable Costs.  The Generic cost for operation at LSL includes no O&M cost.  Thus, when no Reference Resource is available, zero O&M cost will be added to the fuel cost at LSL. 

20. For PPA Resources without a Reference Resource, the Resource Category Startup Offer Generic Costs represents the cost of the Resource for a cold start.  Costs for intermediate and hot start costs will bear a relationship to cold start costs of approximately 70% and 50%, respectively, as follows:  

a.  Cost of hot start = Cost of cold start x 0.5

b.  Cost of intermediate start = Cost of cold start x 0.7

21. If the Verifiable Cost of a Reference Resource for a PPA changes, the cap for that PPA may also change, on a monthly basis.

22. Only fuel and O&M costs related to Start-Up and operation at LSL will be included in Verifiable Costs for a PPA. If multiple fuels are used for Startup and/or LSL operation, the QSE must provide estimated percentages of each fuel to be used and support such estimates with sufficient data.  For the purpose of calculating the reference unit, ERCOT will utilize the higher fuel percentage submitted with VC.

23. If a Resource uses one fuel to start-up and bring the Resource to LSL and a different fuel for continuing operation, the QSE must submit its start-up Verifiable Cost information on the basis of the start-up fuel making it clear in its submission this circumstance. ERCOT will make its Verifiable Cost determinations separately on the basis of the fuel used for start-up fuel and the fuel used for operation at LSL.

24. Recovery of fixed costs as Verifiable Costs is prohibited by the Protocols and therefore not recoverable under this procedure.

25. Recovery of capacity costs under PPAs as Verifiable Costs is prohibited by the Protocols and therefore not recoverable under this procedure.

26. QSEs choosing to submit PPAs and choosing to submit Incremental Heat Rate (IHR) Curves for Real Time Mitigation (above LSL) must calculate these curves from the underlying Resource’s actual Input-Output (I/O) equation as set forth in the Verifiable Cost Manual.  ERCOT will not accept Heat Rate values as stated in the PPA at face value unless documentation is submitted showing that the Heat Rate curve is derived from actual data generated from the Resource’s operation and that it is consistent with Section 6:  Verifiable Heat Rates of the Verifiable Cost Manual.

27. QSEs choosing to submit Variable O&M costs above LSL must submit O&M costs (including the costs of emission credits) of the PPA for operations above LSL but these are capped at the average cost of the Reference Resource.  

28. The selection of the Reference Resource for operations above LSL will be done on the basis of the highest simple average ERCOT approved Verifiable O&M Costs, above LSL, for all comparable Resources without a PPA, for that verifiable cost type.  The PPA O&M cap will be set equal to the O&M costs of the Reference Resource for the entire PPA Resource IHR range. 

29. If energy supplied under a PPA is provided by more than one Resource or by more than one combined cycle train configuration, the QSE must provide Verifiable Cost information for each Resource and configuration. 

30. Upon the expiration of a PPA submitted as Verifiable Costs documentation, the Three-Part Supply Offer Cap will be based on Generic cost and will be effective one (1) Calendar Day after the expiration of the PPA, unless the QSE has submitted and ERCOT has approved new Resource-Specific Verifiable Costs prior to the expiration of the PPA, or another PPA replaces the one that expired.

31. The timeline that applies to ERCOT for reviewing PPAs may differ from the timeline for Verifiable Costs submissions without PPAs, depending on the complexity of the PPAs and ERCOT’s ability to review the PPAs as rapidly as a Resource Specific submission. 

32. ERCOT shall treat all PPAs as Protected Information.

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. Fuel consumed from breaker open to Shutdown may be included as a Verifiable Startup Cost.

5. For additional information on how to calculate the Verifiable Startup Costs, please refer to Appendix 5, Specification of Relevant Equations.

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, CFIP, FOP, or Solid Fuel Price, 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, CFIP, FOP, or Solid Fuel Price, 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 and receives approval for actual verifiable costs, for a coal-fired or lignite-fired Resource the fuel adder will default to $0.00/MMBtu.  For all other Resources for which a Filing Entity submits and receives approval for actual verifiable costs, the fuel adder will default to $0.50/MMBtu.  The default fuel adder will remain the default amount specified above 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.  

	
1.  


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


Minimum Requirements Fee

1. A cost incurred by a Resource for transporting less fuel than the minimum required volume for the given time period, based on the contract terms. 

2. Represents a portion of the total costs of the fuel adder. 

3. Allocated to the total volume of fuel transported per the terms of the contract. The fee will be calculated as shown below: 

MRF ($/MMBtu) = TMRFD ($) / TF (MMBtu) 

Where: 

MRF = Minimum Requirements Fee 

TMRFD = Total Minimum Requirements Fee Dollars 

TF = Total Fuel Transported to storage, to a Resource net of supply from storage, and for third-party sales net of supply from storage.
Fuel Type Percentages

For each start type, the Filing Entity must provide documentation establishing the respective ratios of gas, oil, coal/lignite 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

	RAFCRS (MMBtu/Start)
	Verified Total 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

	COALPERSU (%)
	Coal or lignite 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


Section 4:  Verifiable Minimum Energy Costs

This section of ERCOT’s Verifiable Cost Manual describes the policies and procedures that relate to the submission of Verifiable Minimum Energy Costs.

Verifiable Minimum Energy Cost Policies

1. The components of Minimum Energy Costs are fuel consumption rate 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 performed on the Resource.

2. Filing Entities must submit the rate at which fuel is consumed during operation at LSL (MMBtu/hour).

3. Filing Entities must submit the LSL level of output (MW) expected during normal operations.  This LSL should also represent the LSL a QSE expects to submit in future COPs.

4. If Minimum Energy fuel consumption rates vary by season, Filing Entities must submit such seasonal rates in accordance with the procedure describe herein.

5. Submitted minimum energy fuel consumption rates and O&M costs will be reviewed by ERCOT and, upon approval, will be used prospectively to calculate Verifiable Minimum Energy Costs.  

6. The Verifiable Minimum Energy Cost ($/MWh) for a Resource is the verified adjusted by VOX fuel consumption rate at LSL (MMBtu/hr) divided by the Resource’s LSL (MW), multiplied by the relevant fuel price ($/MMBtu), plus the verified O&M ($/MWh) at LSL for the Resource. See Appendix 5 for a description of the equation ERCOT will use to calculate Verifiable Minimum Energy Cost.

Submitting Minimum Energy Costs

Verifiable Minimum Energy Costs are the verifiable costs a Generation Resource incurs while operating at the LSL.  The nature of the data that Filing Entity may submit is set forth below and within Section 5 of the Protocols, which defines Verifiable Minimum Costs as:

1)
The unit-specific verifiable minimum-energy costs for a Resource are: 

(a) 
Actual fuel cost to operate the unit at LSL; and

(b) 
Variable operation and maintenance expenses. 

Minimum Energy Fuel 

Minimum Energy Fuel is defined as fuel consumed by a Resource while operating at the Low Sustained Limit, including auxiliary equipment fuel or electrical power requirements but excluding normal plant heating.  Minimum Energy Fuel is to be determined in accordance with the following:

1.  Filing Entities must submit resource-specific Input-Output (I/O) curves (MMBtu/Hr), including their corresponding equation coefficients, for the period from which their verifiable cost data was derived.  ERCOT will calculate Average Heat Rate Curves utilizing these I/O equations.  If fuel consumption at LSL varies by season, Filing Entities must submit seasonal I/O curves.  More information on heat rates is provided below in Section 6:  Verifiable Heat Rates.

2. If available, submitted historical usage data should include fuel consumption rates for the last 25 periods a Resource operated at the LSL.

3. If a Resource does not have the historical fuel consumption rates for all of the deployments described above, the  Filing Entity must submit the aforementioned data that it does possess and may also include a fuel consumption rate at LSL (MMBtu/hour) based on manufacturer suggested values or actual tests which are ERCOT approved.  

4. In its sole discretion, however, ERCOT may choose not to accept the Resource’s fuel consumption rate at LSL submitted by the Filing Entity if ERCOT determines that it does not represent a Resource’s “true” fuel consumption at LSL or that it has not been proven in sufficient detail.

Fuel Type Percentages at LSL

 Filing Entities must provide documentation establishing the respective ratios of gas, oil, coal or lignite, and solid fuel consumed during operation at the Low Sustained Limit.  Historical and/or manufacturer suggested ratios are to be submitted as percentages and in accordance with the manner of submitting minimum energy fuel consumption data, detailed above.

Non-Fuel Minimum Energy Cost

Verifiable Non-Fuel Minimum Energy Costs represent a proxy for all non-fuel costs that a Resource incurs while operating at LSL.  These costs need to be submitted in terms of $/MWh.  ERCOT will not approve fixed costs or capital costs of any type nor insufficiently documented costs.  The costs that ERCOT considers in calculating this proxy are limited to incremental operation and maintenance costs (Verifiable O&M) that can reasonably be said to result from operation at LSL.

Verifiable Non-fuel Minimum Energy O&M Costs are defined to include incremental emission costs, for more information see Section 2: General Rules of Verifiable Costs.     

Verifiable Operation Minimum Energy Costs

To be included as a Verifiable Minimum Energy Cost, operating costs must be submitted in accordance with Section 8:  Operating and Maintenance Cost Guidelines.  Emission costs may be included as a cost of operating a generator at minimum energy.  ERCOT will not approve submissions for the operating cost component of Verifiable Minimum Energy Costs if the amounts or the method used to calculate them do not coincide with other Verifiable Operating Costs a Filing Entity has submitted, unless there is a reasonable, documented reason for doing so.  
Verifiable Maintenance Minimum Energy Costs

To be included as a Verifiable Minimum Energy Costs, maintenance costs may be submitted in accordance with Section 8:  Operating and Maintenance Cost Guidelines.  ERCOT will not approve submissions for the maintenance cost component of Verifiable Minimum Energy Costs if the amounts or the method used to calculate them do not coincide with other Verifiable Maintenance Costs a Filing Entity has submitted, unless there is a reasonable, documented reason for doing so. 
Table 2:  Minimum Energy Cost Data Requirements per Resource

	Input Data
	Description

	VFCLSL (MMBtu/MWh)
	Adjusted verified fuel consumption at LSL

	GASPERME (%)
	Gas fuel consumed during operation at LSL as a percentage of total LSL fuel consumption 

	OILPERME (%)
	Oil fuel consumed during operation at LSL as a percentage of total LSL fuel consumption

	COALPERME (%)
	Coal or lignite fuel consumed during operation at LSL as a percentage of total fuel consumption

	SFPERME (%)
	Solid fuel consumed during operation at LSL as a percentage of total LSL fuel consumption

	LSL (MW)
	Low Sustained Limit Output

	VOMLSL ($/MWh)
	Variable O&M expenses at LSL


Section 5:  Mitigated Offers and Verifiable Costs

This section of ERCOT’s Verifiable Cost Manual pertains to the use of Verifiable Costs for the purpose of calculating Mitigated Offer Caps (MOC).  It describes the policies and procedures relating to the submission of Verifiable Incremental Heat Rate and Variable O&M data. 

Submitting Data for Mitigated Offers

 Filing Entities may submit two types of resource-specific Verifiable Cost data for inclusion in the calculation of Mitigated Offer Caps: Verifiable O&M data and Verifiable Incremental Heat Rate (“IHR”) data.  Submission of this data, for use in calculating Mitigated Offer Caps, is optional, except for Resources under a Reliability-Must-Run (RMR) contract which must submit to ERCOT an Incremental Heat Rate Curve calculated in a manner as described in Section 6:  Verifiable Heat Rates of this Manual.  A  Filing Entity that submits Variable O&M Cost data for use in calculating Mitigated Offers must also submit IHR Curve data.  However, a Filing Entity may submit IHR Curve data without submitting corresponding VOM data.  To be verified by ERCOT, submitted data must also comply with the relevant requirements set forth below.

Variable O&M 

For purposes of calculating Mitigated Offer Caps, Variable O&M costs are limited to the incremental O&M costs a Resource incurs while operating above LSL.  Variable O&M costs will only be verified if both the type of cost and its method of calculation are permissible under Section 8:  Operating and Maintenance Cost Guidelines of this document.  Submitted data is to be in terms of dollars per Megawatt-hour ($/MWh) and must be a single average value for the entire range (LSL to HSL) of the IHR Curve submitted.  Emission costs may be included as a separate(?) component of the Variable O&M cost.  For more information see Section 2: General Rules of Verifiable Costs.     

Fuel Type Percentages above LSL

 Filing Entities that submit Incremental Heat Rates must also provide documentation establishing the ratios of gas, oil, coal or lignite, and solid fuel that is consumed during operation above LSL.  The same ratios will apply to all output levels between LSL (or LEL) and HSL (or HEL).

Verifiable IHR

If a Filing Entity submits Verifiable Variable O&M costs, the Filing Entity must also submit Verifiable IHR Curves in accordance with Section 6: Verifiable Heat Rates to complete the submission of Verifiable Costs for Mitigated Offer Caps.  Additionally, submitted IHR Curve data must be calculated directly from the I/O equation, as described in that same section.  IHR Curve data must:

1. Consist of at least 2, but no more than 10, pairs of MMBtu/MWh and MW points; and

2. Include the B, C and D coefficients calculated from the I/O equation (i.e., I/O = A + Bx + Cx2 + Dx3).  

Table 3:  Real Time Mitigation Data

	Input Data 
	Description

	Incremental Heat Rate Data Points (MMBtu/MWh, MW)
	Points along the Incremental Heat Rate Curve – Up to 10 pairs 

	VOM ($/MWh)
	Variable O&M expenses above LSL; one average value along the entire IHR Curve

	GASPEROL (%)
	Gas fuel consumed during operation over LSL as a percentage

	OILPEROL (%)
	Oil fuel consumed during operation over LSL as a percentage

	COALPEROL (%)
	Coal or lignite fuel consumed during operation over LSL as a percentage

	SFPEROL (%)
	Solid fuel consumed during operation over LSL as a percentage 


Section 9:  Operating and Maintenance Cost Guidelines

This section of ERCOT’s Verifiable Cost Manual describes the policies and procedures relating to the submission of Operating and Maintenance Costs.

Operating and Maintenance Cost Policies

Manuals drafted by the manufacturer of a generating unit and that relate to O&M should be submitted to ERCOT if a Filing Entity submits O&M cost data for use in the Verifiable Cost process.  These manuals are necessary for ERCOT to analyze such data.

Verifiable Operating Costs

Operating costs are the non-fuel costs incurred while a Resource is operated, whether incurred during startup or at different output levels.  These costs may include, for example, labor costs, the cost of consumables and non-durable goods, costs related to emissions, water costs, etc.  

ERCOT will only approve operating costs that are incremental costs; fixed operating costs will be rejected.  Additionally, ERCOT will only approve submitted operating costs to the extent that they reasonably represent the incremental operating costs at the stage of the power generation cycle for which they are submitted (startup, operation at LSL, or operation above LSL).  For example, ERCOT might approve the wages paid to on-call, hourly employees that are needed to help start a Resource.  On the other hand, ERCOT would not approve labor costs that are incurred regardless of an incremental deployment (such as those associated with salaried, on-call employees).  The reasonableness of an allocation is highly dependent on individual circumstances; thus, ERCOT will make this determination on a case-by-case basis.  In making this determination, ERCOT will consider factors such as whether a Resource’s operating costs relate to starting the unit or running at different operating levels, follow industry standards, and coincide with manufacturer expectations.

Verifiable Maintenance Costs

Maintenance costs are those costs associated with the maintenance, repair, inspection, and upkeep of generation resources, as well as their parts and equipment.  Maintenance costs will only be approved to the extent that they represent the maintenance costs resulting from an incremental period of usage.  

Verifiable Maintenance Costs are a proportionate share of future maintenance costs; the allocation of maintenance costs not yet borne must be based upon Resource usage that is reasonably anticipated to occur during the interim.  For example, maintenance expenses might be allocated using hours-based, starts-based, or equivalent-operating-hours criteria

In considering whether or not to approve submitted maintenance costs, ERCOT will consider factors such as whether the costs and frequency of maintenance anticipated by a Resource coincides with manufacturer expectations; whether the starts and usage anticipated by a resource is practical, or is likely given the type of generator and general market conditions, or coincides with historical data; etc.  Prospective opportunity costs, such as the loss of generating capacity during maintenance, are not verifiable and, therefore, will not be approved by ERCOT.

Event Specific Verifiable O&M Costs

Event Specific Verifiable O&M Costs are limited to provable O&M costs that are actually incurred as a direct result of the specific events detailed in Section 8: Forced Outage of a RUC-Committed Resource.

O&M costs incurred during this event (to the extent they exceed O&M costs incurred during any similar, normal operations) must not be incorporated when Resources calculate their incremental Verifiable O&M Costs.  Because these added O&M costs are incurred as a result of anomalous and infrequent events; it is improper to include them when allocating O&M costs to incremental generation.  QSEs, however, may submit Event Specific Verifiable O&M Costs by following the dispute process outlined in Section 9.14 Settlement and Billing Dispute Process in the Nodal Protocols.
Options for Submitting Verifiable O&M Costs

 Filing Entities may submit Verifiable O&M Costs (but neither Event Specific Verifiable O&M Costs nor Fuel Costs) using either of the following two methods:

Option 1:  Submission of O&M costs with Documentation and Calculated Using a Resource Specific Methodology
1.  Filing Entities must submit the O&M costs of starting up ($/start) for each start type, cold, hot and intermediate, calculated according to a specific methodology that the Resource previously requested and which ERCOT approved.

2.  Filing Entities must submit the O&M costs of operating at LSL ($/MWh) calculated according to a specific methodology that the Resource previously requested and which ERCOT approved.

3.  Filing Entities may submit the O&M costs of operating above LSL ($/MWh) calculated according to a specific methodology that the Resource previously requested and which ERCOT approved.

4. The amounts and methods used to calculate both the operation and maintenance components of Verifiable O&M Costs must be clearly detailed.

5.  Any methodology must meet the guidelines of ERCOT’s Verifiable Cost Manual.

6. ERCOT may rescind its prior approval of Verifiable Costs submitted under this Option at any time, but it must have a material, factual basis for doing so.  For example, ERCOT may rescind its approval if it subsequently determines the Resource-specific method of calculating O&M was inherently flawed.

Option 2:  Submission of O&M costs with Documentation and Calculated Using the Methodology Described in Appendix 1
1. Filing Entities must submit O&M costs that result from starting for each type, cold, hot and intermediate ($/start).

2. Filing Entities must submit O&M costs that result from operation at the LSL ($/MWh).

3. Filing Entities may submit O&M costs that result from operation above LSL ($/MWh).

4. Filing Entities must submit a detailed account of the amounts used to calculate these costs and the manner in which they applied the methodology set forth in Appendix1.

5. ERCOT may rescind its prior approval of Verifiable Costs submitted under this Option at any time, but it must have a material, factual basis for doing so.  For example, ERCOT would rescind its approval of part (or all) of the labor costs associated with a scheduled outage upon learning that some (or all) of the workers were salaried.

Additional Conditions Applicable to Option 1 and Option 2

O&M Costs submitted to ERCOT under either Option 1 or Option 2 above are subject to additional conditions, as set for below.

Conditions Applicable to All Types of Resources

1. All O&M costs must be incremental; that is, they may not include fixed or capital costs. 

2. Submitted O&M documentation must be Resource specific.  Exceptions may be granted for Combined-Cycled Resources on a case-by-case basis.

3. O&M costs must not include fuel costs.

4. Both individual component costs and the final aggregated O&M values must be clearly detailed and shown as $/start or $/MWh, as applicable.

5. Maintenance costs are to be calculated taking into account all available maintenance history (limited by the number of years in a maintenance period where applicable) regardless of unit ownership. 
6.  Filing Entities must submit operating costs (including water, chemical, emission costs, consumables, etc) per-start ($/start) and per hour of operation at LSL ($/MWh).

7.  Filing Entities that include water consumption as part of their operating costs must include documentation indicating the number of gallons used and the output level and duration of operation during which the water was used. The price(s) paid for water ($/gal) must also be documented and submitted.

8.  Filing Entities including emission costs as part of their operating costs must provide ERCOT a description of the credits and the methodology used to allocate their costs to O&M.

9. All consumables included in O&M must be clearly documented and include both the quantities used and prices paid. 

10.  Filing Entities must provide a description of all components included as operating costs and the reason for their inclusion.

11. If a Filing Entity feels that a unit modification or required change in operating procedures will affect the unit's maintenance cost, revised maintenance costs must be submitted to ERCOT for approval.
12. A Filing Entity may submit only one value ($/MWh) for the O&M cost of operation at LSL.
13. A Filing Entity may submit only one single average value ($/MWh) for the O&M cost of operation above LSL.  
14. A Filing Entity with a currently effective Long Term Service Agreement Contract (LTSA) for the overhaul and maintenance work on a Resource or specific components of a Resource may include the costs described within that LTSA as Verifiable O&M costs if the following conditions are met:

a. The maintenance costs to be included are incremental costs and are otherwise consistent with the definitions and uses of those costs within this Manual.

b. A dollar value for each component of the variable maintenance costs is specifically set by the LTSA.

c. Cost curves showing variable O&M values versus time are submitted.

d. ERCOT can verify the incremental or variable maintenance costs ($/MWh) or ($/start) in the LTSA.

e. LTSA contracts must be submitted directly to ERCOT for review and approval and must be currently effective.

Conditions Applicable to Combustion Turbines

1. The Maintenance Cost component of starting a Combustion Turbine Resource ($/start) or operating at or above LSL ($/MWh) may be calculated and applied on a "per equivalent service hour" (ESH) basis as described in Appendix 1B. If this option is chosen, the calculation can be based on maintenance expenses in a Maintenance Period chosen by the Resource.

2. Resources that determine their costs on an ESH basis may use either the methodology described below in Appendix 1B or another methodology approved by ERCOT to determine their ESH values.

3. The maintenance cost component for a given period must be stated as the total dollars spent per period.

4. Filing Entities must submit the total number of running hours during the maintenance period.

5. Filing Entities must submit the total number of starts during the maintenance period.

6. Filing Entities must submit the average time in hours spent starting up, shown per start type if possible, in the maintenance period.

7. A Filing Entity may include manufacturer recommended values in ESH calculations, if approved by ERCOT in advance.

8. Filing Entities must calculate the maintenance costs per hour of operation in the maintenance period ($/hr) as the total maintenance cost divided by the ESH, unless ERCOT approves another methodology in advance.

9. Filing Entities must calculate the maintenance cost ($/hour) times the average length of start in hours to arrive at an average maintenance cost per start ($/start).

10. Filing Entities must divide the calculated maintenance cost ($/hour) by the LSL (MW) to determine the average maintenance cost per hour of operation at LSL. 

11.  All O&M costs calculated using equivalent service hours (ESH) must clearly show how the ESH are calculated.

Conditions Applicable to Fossil Thermal Resources

1. Filing Entities must submit the methodology that was used to determine their O&M costs ($/start or $/MWh) for a maintenance period using either a Resource-specific methodology or the one described in Appendix 1A.

2. Any methodology used to determine O&M costs ($/start or $/MWh) for the maintenance period should also describe the costs on a $/MMBtu basis.

Maintenance Period Conditions

When calculating maintenance costs, a 10-year historical period should be used with the exception of Resources with Long-Term Service Agreements.  Resources with a Long-Term Service Agreement may submit their maintenance costs based on projected amounts for the components covered by the LTSA. If data are not available for the previous 10 years, then the length of the maintenance period is the length of time for which the data are available.   Filing Entities may determine maintenance costs on an annual basis and then normalize them for the entire 10 year (or less) maintenance period.  In addition, Filing Entities must utilize the Cost Escalation Factors derived by ERCOT, to escalate historical maintenance costs to present value. 

ERCOT will assess all submitted O&M costs for reasonability.  When making this assessment for submissions with a maintenance period less than 10 years, ERCOT will consider Original Equipment Manufacturers (OEM) recommendations and similar Resources’ costs.

Procedure for Establishing Verifiable O&M Costs when insufficient historical data are available

If the Resource (herein referred to as Target Resource) was acquired-used within the last two years from the date the Resource Entity (RE) either chose to file verifiable costs or was required per the Nodal Protocols, and the RE does not have sufficient historical costs to create the verifiable cost data points and is not able to develop a methodology acceptable to ERCOT to represent its verifiable cost, then the only available option for the RE is to accept generic costs, which may not be sufficient to cover its variable O&M costs.  The Wholesale Market Subcommittee has approved a procedure to establish verifiable O&M costs to replace generic costs when the Target Resource does not have sufficient O&M history. 

The procedure is as follows:

1. ERCOT will determine on a monthly basis a list of Equivalent Resources (ER) to serve as a proxy for Target Resources with no O&M cost history.

2. Equivalent Resources will be chosen from the list of 

Resources for which Verifiable Costs have been approved and which meet all of the following criteria:

i. Same Resource Technology 

ii. Same Primary fuel type

iii. High Sustained Limit of the ER must be within plus or minus 30% of the HSL of the Resource for which O&M data are required.

iv. Commercial operation date (COD) of the ER must be within 5 years of the COD of the Resource for which O&M data are required. 

3. The O&M cost of Target Resource will be set equal to the average O&M cost of all ERs that match the requirements described in 2 above. 

4. O&M costs for ERs will not contain the cost of emissions; however, the Target Resource may submit its actual emission rates to include the emissions costs with their approved O&M values.

5. O&M costs for ERs will be determined separately for each of the Start types: Cold, Intermediate and Hot and for costs at Minimum Energy.

6. Target Resources who choose or are required to submit verifiable costs must file to ERCOT updated actual costs on an annual basis for the following two years after the initial assignment of costs as described in (3) above.  Updates must be based on actual O&M cost incurred the previous calendar year.  ERCOT will utilize these updates to ensure that the previously approved costs are still valid.  If the Filing Entity fails to update costs annually, the Target Resource’s cost will be set to generic.

7. After a period of two years and two months ERCOT will “uncap” the Target Resource and approve the O&M based on actual documented costs filed the previous two years.  If the Filing Entity has not submitted updated costs and received approval by the end of the two years and two months term, all cost will be generic.

8. The Filing Entity must provide to ERCOT the following information in addition to the other filing requirements defined in the Verifiable Cost Manual:

1. The date of commercial operation of the Target Resource, and 

2. The previous owner O&M costs recommendations if available to the Filing Entity.

9. ERCOT will notify the Filing Entity of the costs assigned to the Target Resource within three (3) Business Days of the ERCOT’s determination and approval by the Filing Entity.  If the Filing Entity does not approve the costs assigned to the Target Resource, the costs will be set to generic.

10. Equivalent Resources will be calculated monthly within the first five (5) Business Days of each month.  

11. In the event that Verifiable Costs for ERs do not exist, ERCOT will use the underlying Resource actual fuel volumes submitted by the Filing Entity for startup and operation at LSL and the Resource Category Startup Offer Generic Costs as the cap for the O&M portion of the startup costs until ERCOT receives and has approved ER specific Verifiable Costs.  The generic cost for operation at LSL does not include O&M cost, therefore, when no ERs are available, zero O&M cost will be added to the fuel cost at Minimum Energy. 

12. For Target Resources without ERs the Resource Category Startup Offer Generic Costs represents the cost of the Resource for a cold start.  For non-aircraft derivative turbines, costs for intermediate and hot start costs will bear a relationship to cold start costs of approximately 70% and 50%, respectively, as follows:  

1.  Cost of hot start = Cost of cold start x 0.5

2.  Cost of intermediate start = Cost of cold start x 0.7 
Operating and Maintenance Cost Submissions Types

Appendix 4:  Operating and Maintenance Cost Categories provides a list of the types of O&M costs that Filing Entities may use when calculating O&M data.  

 Appendix 2:  Auxiliary Data
Figure 1:  Emission Factors

[image: image10.emf]
Source:  California Energy Commission, Comparative Costs of California Central Station Electricity Generation Technologies, June 2007 CEC-200-2007-011-SD Report, p. 18 available at http://www.energy.ca.gov/2007publications/CEC-200-2007-011/CEC-200-2007-011-SD.PDF.

Cost Escalation Factors

Maintenance Escalation Numbers

Please refer to the Verifiable Costs Submission Template for the latest Maintenance Escalation Numbers as shown in the link below.

http://www.ercot.com/mktinfo/settlements/ 

Appendix 3:  Example Calculations of Power Purchase & Tolling Agreements Verifiable Cost Caps
Example 1:  PPAs indicating only one (1) cost for the Resource; no fuel volume shown

Example 1 consists of Tables 1, 2, 3 and 4 and demonstrates the cases where the PPA has submitted only the total cost for the Resource and shows the calculations for Startup costs under cold, hot and intermediate conditions as well as costs at LSL (Table 4).  This example demonstrates how the PPA is capped under these conditions.  

In all the cases where the PPA contains only the total cost for the Resource, the verifiable costs are capped by the highest total cost calculated from similar non-PPA units.  The verifiable costs established for the capped PPA Resources are deemed to have the same fuel and O&M costs as the highest non-PPA unit.

Table 1:  Cold Start-Up Cost for Simple Cycle > 90 MW Resources 

	Cold Type
	Unit 1
	Unit 2
	Unit 3
	Unit 4
	Unit 5
	Unit 6
	Unit 7

	PPA Cost   ($)
	 
	 
	 
	 
	9,600(1)
	15,000(1)
	10,000(1)

	Fuel to LSL (MMBtu)
	100
	120
	90
	80
	 
	 
	 

	Average FIP or CFIP over the last 30 days ($/MMBtu)
	10
	10
	10
	10
	 
	 
	 

	Total Fuel Cost ($)     Fuel x FIP or CFIP
	1,000
	1,200
	900
	800
	 
	 
	 

	Total O&M Cost ($)    
	8,700
	7,000
	6,000
	9,000
	 
	 
	 

	Total         Fuel + O&M Cost ($)     
	9,700
	8,200
	6,900
	9,800
	 
	 
	 

	Approved VC Fuel Cap     (MMBtu)     
	N/A
	N/A
	N/A
	N/A
	N/A
	80
	80

	Approved VC O&M Cap ($)     
	N/A
	N/A
	N/A
	N/A
	9,600
	9,000
	9,000


(1) Approved VC = Minimum {Reference Resource or PPA}

	[VCMRR005:  Replace Table 1 above with the following upon system implementation of NPRR664:]

Cold Type

Unit 1

Unit 2

Unit 3

Unit 4

Unit 5

Unit 6

Unit 7

PPA Cost   ($)

 

 

 

 

9,600(1)
15,000(1)
10,000(1)
Fuel to LSL (MMBtu)

100

120

90

80

 

 

 

Average FIPRr or CFIP over the last 30 days ($/MMBtu)

10

10

10

10

 

 

 

Total Fuel Cost ($)     Fuel x FIPRr or CFIP
1,000

1,200

900

800

 

 

 

Total O&M Cost ($)    

8,700

7,000

6,000

9,000

 

 

 

Total         Fuel + O&M Cost ($)     

9,700

8,200

6,900

9,800

 

 

 

Approved VC Fuel Cap     (MMBtu)     

N/A

N/A

N/A

N/A

N/A

80

80

Approved VC O&M Cap ($)     

N/A

N/A

N/A

N/A

9,600

9,000

9,000

(1) Approved VC = Minimum {Reference Resource or PPA}


In Table 1, the largest cost for the four Resources (Units 1 through 4) is $9,800 which is that for Unit 4.  Thus PPAs for Units 6 and 7 are capped at $9,800 while the cost for PPA Unit 5 is set at $9,600 (the submitted amount).

Table 2:  Hot Start-Up Cost for Simple Cycle > 90 MW Resources 

	Hot Type
	Unit 1
	Unit 2
	Unit 3
	Unit 4
	Unit 5
	Unit 6
	Unit 7

	PPA Cost*  ($)
	 
	 
	 
	 
	4800(1)
	7500(1)
	5000(1)

	Fuel to LSL (MMBtu)
	65
	80
	70
	60
	 
	 
	 

	Average FIP or CFIP over the last 30 days ($/MMBtu)
	10
	10
	10
	10
	 
	 
	 

	Total Fuel Cost ($)     Fuel x FIP or CFIP
	650
	800
	700
	600
	 
	 
	 

	Total O&M Cost ($)    
	6000
	4000
	3500
	6000
	 
	 
	 

	Total         Fuel + O&M Cost ($)     
	6,650
	4,800
	4,200
	6,600
	 
	 
	 

	Approved VC Fuel Cap     (MMBtu)     
	N/A
	N/A
	N/A
	N/A
	N/A
	65
	N/A

	Approved VC O&M Cap ($)     
	N/A
	N/A
	N/A
	N/A
	4,800
	6,000
	5,000

	(1) Costs for a hot start is calculated by multiplying a Relative Weight  0.5 by the cost for a cold start
	


	[VCMRR005:  Replace Table 2 above with the following upon system implementation of NPRR664:]

Hot Type

Unit 1

Unit 2

Unit 3

Unit 4

Unit 5

Unit 6

Unit 7

PPA Cost*  ($)

 

 

 

 

4800(1)
7500(1)
5000(1)
Fuel to LSL (MMBtu)

65

80

70

60

 

 

 

Average FIPRr or CFIP over the last 30 days ($/MMBtu)

10

10

10

10

 

 

 

Total Fuel Cost ($)     Fuel x FIPRr or CFIP
650

800

700

600

 

 

 

Total O&M Cost ($)    

6000

4000

3500

6000

 

 

 

Total         Fuel + O&M Cost ($)     

6,650

4,800

4,200

6,600

 

 

 

Approved VC Fuel Cap     (MMBtu)     

N/A

N/A

N/A

N/A

N/A

65

N/A

Approved VC O&M Cap ($)     

N/A

N/A

N/A

N/A

4,800

6,000

5,000

(1) Costs for a hot start is calculated by multiplying a Relative Weight  0.5 by the cost for a cold start


In Table 2 the highest cost of the four non-PPA Resources is that of Unit 1 ($6,650); thus the Cap for the PPA Units is set at this level.  Note that the verifiable costs for PPA Units 5 and 7 are set at their submitted amounts since they are less than the Cap.
Table 3:  Intermediate Start-Up Cost for Simple Cycle > 90 MW Resources 

	Inter Type 
	Unit 1
	Unit 2
	Unit 3
	Unit 4
	Unit 5
	Unit 6
	Unit 7

	PPA Cost*   ($)
	 
	 
	 
	 
	6720(1)
	10500(1)
	7000(1)

	Fuel to LSL (MMBtu)
	75
	100
	80
	70
	 
	 
	 

	Average FIP or CFIP over the last 30 days ($/MMBtu)
	10
	10
	10
	10
	 
	 
	 

	Total Fuel Cost ($)     Fuel x FIP or CFIP
	750
	1000
	800
	700
	 
	 
	 

	Total O&M Cost ($)    
	7000
	5000
	4500
	7000
	 
	 
	 

	Total         Fuel + O&M Cost ($)     
	7750
	6000
	5300
	7700
	 
	 
	 

	Approved VC Fuel Cap     (MMBtu)     
	N/A
	N/A
	N/A
	N/A
	N/A
	75
	N/A

	Approved VC O&M Cap ($)     
	N/A
	N/A
	N/A
	N/A
	6,720
	7,000
	7,000

	(1) Costs for an intermediate start is calculated by multiplying a Relative Weight  0.7 by the cost for a cold  start
	


	[VCMRR005:  Replace Table 3 above with the following upon system implementation of NPRR664:]

Inter Type 

Unit 1

Unit 2

Unit 3

Unit 4

Unit 5

Unit 6

Unit 7

PPA Cost*   ($)

 

 

 

 

6720(1)
10500(1)
7000(1)
Fuel to LSL (MMBtu)

75

100

80

70

 

 

 

Average FIPRr or CFIP over the last 30 days ($/MMBtu)

10

10

10

10

 

 

 

Total Fuel Cost ($)     Fuel x FIPRr or CFIP
750

1000

800

700

 

 

 

Total O&M Cost ($)    

7000

5000

4500

7000

 

 

 

Total         Fuel + O&M Cost ($)     

7750

6000

5300

7700

 

 

 

Approved VC Fuel Cap     (MMBtu)     

N/A

N/A

N/A

N/A

N/A

75

N/A

Approved VC O&M Cap ($)     

N/A

N/A

N/A

N/A

6,720

7,000

7,000

(1) Costs for an intermediate start is calculated by multiplying a Relative Weight  0.7 by the cost for a cold  start




Similarly in Table 3, the highest cost for Resources 1 through 4 is that of Unit 1 and the Cap for the PPAs is $7,750.  Please note again that the verifiable costs for PPA units 5 and 7 are set at the submitted amounts (less than the calculated Cap).

Table 4:  Minimum Energy {@ LSL} PPA Cap for Simple Cycle > 90MW Resources

	Resource
	PPA Cost ($/MWh)
	Fuel at LSL (MMBtu/MWhr)
	Average FIP or CFIP over the last 30 days ($/MMBtu)
	Resource Fuel MMBtu/MWh = PPA Cost/FIP
	Resource Fuel Cost ($/MWh) = Fuel x FIP or CFIP
	O&M ($/MWh)
	Total Cost ($/MWh)      Fuel +O&M
	Approved VC Fuel Cap     (MMBtu) 
	Approved VC O&M Cap ($)    

	1
	N/A
	19
	10
	N/A
	190
	17
	207
	N/A
	N/A

	2
	N/A
	21
	10
	N/A
	210
	20
	230
	N/A
	N/A

	3
	N/A
	18
	10
	N/A
	180
	14
	194
	N/A
	N/A

	4
	N/A
	15
	10
	N/A
	150
	15
	165
	N/A
	N/A

	5
	300
	
	
	
	 
	 
	 
	21
	20

	6
	130
	
	
	
	 
	 
	 
	 
	130

	7
	200
	
	
	
	 
	 
	 
	 
	200


	[VCMRR005:  Replace Table 4 above with the following upon system implementation of NPRR664:]

Resource

PPA Cost ($/MWh)

Fuel at LSL (MMBtu/MWhr)

Average FIPRr or CFIP over the last 30 days ($/MMBtu)

Resource Fuel MMBtu/MWh = PPA Cost/FIPRr
Resource Fuel Cost ($/MWh) = Fuel x FIPRr or CFIP
O&M ($/MWh)

Total Cost ($/MWh)      Fuel +O&M

Approved VC Fuel Cap     (MMBtu) 

Approved VC O&M Cap ($)    

1

N/A

19

10

N/A

190

17

207

N/A

N/A

2

N/A

21

10

N/A

210

20

230

N/A

N/A

3

N/A

18

10

N/A

180

14

194

N/A

N/A

4

N/A

15

10

N/A

150

15

165

N/A

N/A

5

300

 

 

 

21

20

6

130

 

 

 

 

130

7

200

 

 

 

 

200




Table 4 demonstrates the calculation of the Cap for Minimum Energy @ LSL when the verifiable costs submitted by the QSE representing the PPA include only a single cost.  In this Table the verifiable total costs are shown for Non-PPA units 1 through 4.  The highest of these is Unit 2 with a total verifiable cost of $230/MWh which becomes the Cap for the PPA units 5, 6 and 7.  As before, if the costs of the PPA units are more than the Cap, the fuel and O&M components for the PPA Resource are set equal to the same components in the Reference Resource (Resource 2).  In cases where the PPA submitted costs are less than those of the Reference Resource, the verifiable costs will be treated as O&M only and will not have a fuel component.

Example 2:  PPAs indicating both Fuel and O&M costs

Example 2 below demonstrates the calculation of the PPA Cap when the PPA verifiable cost filing by the QSE representing the PPA includes fuel and O&M costs stated separately.  The Cap for the PPAs is set by calculating the total O&M cost for the set of similar units and choosing the highest of those as the Cap.  This example also shows (Table 5) how ERCOT is going to determine the Reference Resource and the PPA cap for operations above LSL.  

Table 1:  Cold Start-Up Cost for Simple Cycle > 90 MW Resources 

Note: Units 5, 6 and 7 are under a PPA, therefore, their O&M are capped
	Cold Type
	Unit 1
	Unit 2
	Unit 3
	Unit 4
	Unit 5
	Unit 6
	Unit 7

	Fuel to LSL (MMBtu)
	N/A
	N/A
	N/A
	N/A
	120
	80
	140

	Total O&M Cost ($)    
	8,700
	7,000
	6,000
	9,000
	7,000
	8,000
	10,000

	Approved VC Fuel   (MMBtu)     
	N/A
	N/A
	N/A
	N/A
	120
	80
	140

	Approved VC O&M Cap ($)     
	N/A
	N/A
	N/A
	N/A
	7,000
	8,000
	9,000


In Table 1 above, the Cap is established by Unit 4 at $9,000.  Of the three PPA Resources, only unit 7 is higher than the Cap at $10,000.  Thus the verifiable O&M cost for PPA Unit 7 is set at $9,000 since Unit 4 establishes the O&M cap.

Table 2:  Hot Start-Up Cost for Simple Cycle > 90 MW Resources 

	Hot Type
	Unit 1
	Unit 2
	Unit 3
	Unit 4
	Unit 5
	Unit 6
	Unit 7

	Fuel to LSL (MMBtu)
	N/A
	N/A
	N/A
	N/A
	55
	80
	90

	Total O&M Cost ($)    
	6,000
	4,000
	3,500
	6,000
	5,000
	5,900
	8,000

	Approved VC Fuel (MMBtu)     
	N/A
	N/A
	N/A
	N/A
	55
	80
	90

	Approved VC O&M Cap ($)     
	N/A
	N/A
	N/A
	N/A
	5,000
	5,900
	6,000


The same principle applies in Table 2.  The PPA costs are capped by Unit 1.  As in Table 1, the O&M costs for the Unit establishing the Cap are applied to the PPA units which submitted higher total O&M costs than the Cap.

Table 3:  Intermediate Start-Up Cost for Simple Cycle > 90 MW Resources

	Inter Type 
	Unit 1
	Unit 2
	Unit 3
	Unit 4
	Unit 5
	Unit 6
	Unit 7

	Fuel to LSL (MMBtu)
	N/A
	N/A
	N/A
	N/A
	100
	65
	120

	Total O&M Cost ($)    
	6,700
	7,000
	4,500
	7,000
	6,500
	7,000
	8,000

	Approved VC Fuel (MMBtu)     
	N/A
	N/A
	N/A
	N/A
	100
	65
	120

	Approved VC O&M Cap ($)     
	N/A
	N/A
	N/A
	N/A
	6,500
	7,000
	7,000


In Table 3 the PPA costs are capped by Unit 4.  As in Table 1, the O&M costs for the Unit establishing the Cap are applied to the PPA units which submitted higher total costs than the Cap.

Table 4:  Minimum Energy {@ LSL} PPA Cap for Simple Cycle > 90MW Resources

	Resource
	HSL (MW) 
	Fuel at LSL (MMBtu/MWhr)
	O&M ($/MWh)
	Approved  VC Fuel ($/MWh)(1)
	Approved VC O&M ($/MWh)(1)

	1
	300
	 
	17
	 
	 

	2
	250
	 
	20
	 
	 

	3
	280
	 
	14
	 
	 

	4
	320
	 
	15
	 
	 

	5
	290
	25
	25
	25
	20

	6
	310
	30
	21
	30
	20

	7
	300
	15
	19
	15
	19

	(1) Approved VC = Minimum {Highest O&M without PPA or O&M with PPA}


Table 4 contains an example for the calculation of the Cap for Minimum Energy Cost @ LSL when the QSE submits verifiable costs which include both fuel and O&M costs.  In this example, the highest Total O&M Cost for the non-PPA Resources is that for Resource 2 at $20/MWh.  There are two PPAs (Resources 5 & 6) which have total submitted costs greater than this calculated Cap.  The verifiable O&M costs components for these capped PPAs will be set equal to those components in Reference Resource 2.

Table 5:  Costs for Operation Above LSL, PPA Cap for Simple Cycle > 90MW Resources (This cost is optional)

	Resource
	Average(1) O&M ($/MWh)
	Approved VC O&M ($/MWh)

	1
	17
	 

	2
	20
	 

	3
	14
	 

	4
	15
	 

	5
	25
	20

	6
	21
	20

	7
	19
	19


(1) Simple average for all of the (MMBtu/MWh versus MW) pairs along the IHR curve

Example 3:  PPAs indicating only one (1) cost for the Resource; no fuel volume shown and no Reference Unit available 

Table 1:  Test for Reference Unit

	Simple Cycle > 90 MW Resources 
	
	

	 
	Unit 1
	Unit 2
	Unit 3
	Unit 4
	Unit 5 (with PPA)

	HSL
	200
	210
	180
	160
	250

	HSL Difference(1)
	50%
	40%
	70%
	90%
	 

	Initial Commercial  Operation Date
	1996
	2005
	2006
	2000
	1990

	Differences in years between PPA and non-PPA Resources
	6
	15
	16
	10
	 

	Meets Criteria(2)
	No
	No
	No
	No
	 

	(1) Percent difference with respect to unit with PPA

	(2) Criteria:  HSL difference +- 30% and year less than or equal to 5 years


Table 2:  Cold, Hot, and Intermediate Start-Up Cost for Simple Cycle > 90 MW Resources 

	Cold Type
	Unit 5
	
	Hot Type
	Unit 5
	
	Inter Type 
	Unit 5

	PPA Cost   ($)
	6,000
	
	PPA Cost   ($)
	4,500
	
	PPA Cost   ($)
	3,000

	Approved VC Fuel (MMBtu)     
	N/A
	
	Approved VC Fuel (MMBtu)     
	N/A
	
	Approved VC Fuel (MMBtu)     
	N/A

	Generic  O&M ($)     
	5,000
	
	Generic  O&M ($)     
	5,000
	
	Generic  O&M ($)     
	5,000

	Approved VC O&M Cap ($)     
	5,000
	
	Approved VC O&M Cap ($)     
	4,500
	
	Approved VC O&M Cap ($)     
	3,000

	
	
	
	
	


Since there is no Reference Resource, the approved verifiable costs will be set at the minimum of the PPA costs or the Generic O&M costs set forth in the Protocols. 

Table 3:  Minimum Energy {@ LSL} PPA Cap for Simple Cycle > 90MW Resources

	Resource
	PPA Cost ($/MWh)
	Generic Fuel at LSL (MMBtu/MWhr)
	Approved VC Fuel      (MMBtu/MWh) 
	Approved VC O&M Cap ($)    

	1
	 
	 
	 
	 

	2
	 
	 
	 
	 

	3
	 
	 
	 
	 

	4
	 
	 
	 
	 

	5
	300
	15
	15
	0

	6
	140
	15
	15
	0

	7
	200
	15
	15
	0

	
	
	


In this example the submitted PPA costs for Units 6 and 7 were equal to or exceeded the Generic fuel costs and were therefore capped and approved at the Generic level.  Since Generic costs at LSL do not include an O&M component, PPA Resources cannot received any O&M costs and their fuel rate is capped at Generic values.
Example 4:  PPAs indicating both Fuel and O&M costs but without a Reference Unit 

Table 1:  Cold, Hot, and Intermediate Start-Up Cost for Simple Cycle > 90 MW Resources 

	Cold Type
	Unit 5
	
	Hot Type
	Unit 5
	
	Inter Type 
	Unit 5

	Fuel to LSL (MMBtu)
	120
	
	Fuel to LSL (MMBtu)
	55
	
	Fuel to LSL (MMBtu)
	100

	Total O&M Cost ($)    
	7,000
	
	Total O&M Cost ($)    
	5,000
	
	Total O&M Cost ($)    
	6,500

	Generic  O&M ($)     
	5,000
	
	Generic  O&M ($)     
	5,000
	
	Generic  O&M ($)     
	5,000

	Approved VC Fuel    (MMBtu)     
	120
	
	Approved VC Fuel   (MMBtu)     
	55
	
	Approved VC Fuel (MMBtu)     
	100

	Approved VC O&M Cap ($)     
	5,000
	
	Approved VC O&M Cap ($)     
	5,000
	
	Approved VC O&M Cap ($)     
	5,000

	
	
	
	
	


Table 2:  Minimum Energy {@ LSL} PPA Cap for Simple Cycle > 90MW Resources

	Resource
	O&M ($/MWh)
	 Fuel at LSL (MMBtu/MWhr)
	Approved VC Fuel     (MMBtu/MWh) 
	Approved VC O&M Cap ($)    

	1
	 
	 
	 
	 

	2
	 
	 
	 
	 

	3
	 
	 
	 
	 

	4
	 
	 
	 
	 

	5
	15
	25
	25
	0

	6
	14
	30
	30
	0

	7
	18
	15
	15
	0

	
	
	


In Table 2 above, Resources 5, 6 and 7 provided O&M costs and fuel rate at LSL, however, ERCOT did not approve the O&M costs since there were no Reference Units and no additional documentation was provided

Appendix 5:  Specification of Relevant Equations
Equation 1:  Verifiable Start-up Offer Cap (Hot Start) ($/Start)

Verifiable Startup Offer Cap ($/Start) = DAFCRS (MMBtu/Start) * [(GASPERSU*FIP + COALPERSU*CFIP + OILPERSU*FOP)/100] + VOMS + VSUEC
Where:
DAFCRS = Total Fuel * (1+VOX) 


Total Fuel = [FuelStartup-BC + FuelBC-LSL + FuelBO-Shutdown]

The bill determinants utilized above are defined as: 

DAFCRS = the adjusted verified fuel consumption for the start type (MMBtu/Start)



GASPERSU = Percentage of natural gas used for a start



FIP = Fuel Index Price ($/MMBtu)



COALPERSU = Percentage of coal or lignite used for a start

CFIP = Coal 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 ($/Start)

VSUEC = Verifiable Startup Emission Costs ($/Startup), per Equation 4
VOX= Value of X 

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)

Note 1: GASPERSU, COALPERSU 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, excluding coal-fired and lignite-fired Resources.

Note 3: This equation does not include any adjustments made to the final calculation of the Startup Offer cap, as described in Protocol Section 4.4.9.2.1, Startup Offer and Minimum-Energy Offer Criteria.
	[VCMRR005:  Replace Equation 1 above with the following upon system implementation of NPRR664:]

Equation 1:  Verifiable Startup Offer Cap ($/Start)

Verifiable Startup Offer Cap ($/Start) = DAFCRS (MMBtu/Start) * [(GASPERSU*FIPRr+ COALPERSU*CFIP + OILPERSU*FOP)/100] + VOMS + VSUEC
Where:
DAFCRS = Total Fuel * (1+VOX) 


Total Fuel = [FuelStartup-BC + FuelBC-LSL + FuelBO-Shutdown]

The bill determinants utilized above are defined as: 


DAFCRS = the adjusted verified fuel consumption for the start type (MMBtu/Start)



GASPERSU = Percentage of natural gas used for a start



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



COALPERSU = Percentage of coal or lignite used for a start 
CFIP = Coal 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 ($/Start)

VSUEC = Verifiable Startup Emission Costs ($/Startup), per Equation 4

VOX= Value of X 

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)

Note 1: GASPERSU, COALPERSU 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, excluding coal-fired and lignite-fired Resources. 

Note 3: This equation does not include any adjustments made to the final calculation of the Startup Offer cap, as described in Protocol Section 4.4.9.2.1, Startup Offer and Minimum-Energy Offer Criteria.




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

Verifiable Minimum-Energy Offer Cap ($/MWh) = AHR*[(GASPERME*FIP + COALPERME*CFIP + OILPERME*FOP)/100] + VOMLSL + VMEEC
Where:
AHR(1)= Fuel Rate (MMBtu/Hour) divided by LSL (MW)


GASPERME = Percentage of natural gas used at LSL


FIP = Fuel Index Price ($/MMBtu)


COALPERME = Percentage of coal or lignite used at LSL

CFIP = Coal Fuel Index Price

OILPERME = Percentage of oil used at LSL


FOP = Fuel Oil Price ($/MMBtu)

VOMLSL = the verified O&M cost at Minimum-Energy ($/MWh) 
VMEEC = Verifiable Minimum-Energy Emission Costs, per Equation 5
(1)  Adjusted by VOX 

And:

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

Note 1: GASPERME, COALPERME 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, excluding coal-fired and lignite-fired Resources.

Note 3: This equation does not include any adjustments made to the final calculation of the Minimum-Energy Offer cap, as described in Protocol Section 4.4.9.2.1, Startup Offer and Minimum-Energy Offer Criteria. 

	[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 + COALPERME*CFIP + OILPERME*FOP)/100] + VOMLSL + VMEEC
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)


COALPERME = Percentage of coal or lignite used at LSL

CFIP = Coal Fuel Index Price

OILPERME = Percentage of oil used at LSL


FOP = Fuel Oil Price ($/MMBtu)

VOMLSL = the verified O&M cost at Minimum-Energy ($/MWh) 
VMEEC = Verifiable Minimum-Energy Emission Costs, per Equation 5
(1)  Adjusted by VOX 

And:

AHR= (verified fuel consumption/LSL)*(1+VOX) 
Note 1: GASPERME, COALPERME 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, excluding coal-fired and lignite-fired Resources.

Note 3: This equation does not include any adjustments made to the final calculation of the Minimum-Energy Offer cap, as described in Protocol Section 4.4.9.2.1, Startup Offer and Minimum-Energy Offer Criteria. 




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) = RAFCRS * ∑Emission Rate i * Emission Cost Index i / (2,000 lbs/ton)
Where            RAFCRS = 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 ($/ton) 

i = Index for each emittent approved for inclusion in Verifiable Startup Emission Cost (e.g. SO2 and NOx)
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 / (2,000 lbs/ton)
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 Verifiable Minimum-Energy Emission Cost (e.g. SO2 and NOx)
Equation 6:  Verifiable Startup Costs (VERISU)  ($/Start)

A) For RUC Settlements, the Verifiable Startup Costs are calculated as follows: 

VERISU = AFCRS + VOMS + VSUEC
Where
AFCRS = [Total Fuel - PHR * AVGEN + Total Fuel*VOX] * [FIP*GASPERSU(%) + CFIP*COALPERSU(%) + FOP*OILPERSU(%) + SFP*SFPERSU(%)]

Total Fuel = [FuelStartup-BC + FuelBC-LSL + FuelBO-Shutdown]

VOMS = IO&MStart-LSL +IO&MBO-Shutdown 
VSUEC = Verifiable Startup Emission Costs - The allowable Emission Costs  required to start up Resource and defined in Equation 4 above. 
B) For DAM Make-Whole Payments, the Verifiable Startup Costs are calculated as follows: 

VERISU = DAFCRS + VOMS + VSUEC
Where
DAFCRS = [Total Fuel + Total Fuel*VOX] * [FIP*GASPERSU(%) + CFIP*COALPERSU(%) + FOP*OILPERSU(%) + SFP*SFPERSU(%)]

Total Fuel = [FuelStartup-BC + FuelBC-LSL + FuelBO-Shutdown]

VOMS = IO&MStart-LSL +IO&MBO-Shutdown 
VSUEC = Verifiable Startup Emission Costs - The allowable Emission Costs  required to start up Resource and defined in Equation 4 above.
The bill determinants utilized above are defined as:

VERISU = Verifiable Startup Costs ($/Start)

AFCRS = Verifiable Startup Fuel Costs adjusted by VOX and PHR ($/Start)

DAFCRS = the adjusted verified fuel consumption rate for the start type (MMBtu/Start)

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

VSUEC = Verifiable Startup Emission Costs - The allowable Emission Costs  required to start up Resource and defined in Equation 4 above. 
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 Breaker Close and LSL (MWh) 

VOX = Value of X

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

CFIP = Coal Fuel Index Price

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

SFP = Fuel Price Index for solid fuel 
GASPERSU = Percent of gas used during startup

COALPERSU = Percent of coal or lignite used during startup
OILPERSU = Percent of oil used during startup

SFPERSU = Percent of solid fuel used during startup

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)

.

	[VCMRR005:  Replace Equation 6 above with the following upon system implementation of NPRR664:]

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

A)
For RUC Settlements, the Verifiable Startup Costs are calculated as follows:

VERISU = AFCRS + VOMS + VSUEC
Where
AFCRS = [Total Fuel - PHR * AVGEN + Total Fuel*VOX] * [FIPRr*GASPERSU(%) + FOP*OILPERSU(%) + SFP*SFPERSU(%)]

Total Fuel = [FuelStartup-BC + FuelBC-LSL + FuelBO-Shutdown]

VOMS = IO&MStart-LSL +IO&MBO-Shutdown 
VSUEC = Verifiable Startup Emission Costs - The allowable Emission Costs  required to start up Resource and defined in Equation 4 above
B)
For DAM Make-Whole Payments, the Verifiable Startup Costs are calculated as follows:


VERISU =DAFCRS + VOMS + VSUEC
Where
DAFCRS = [Total Fuel + Total Fuel*VOX] * [FIP*GASPERSU(%) + CFIP*COALPERSU(%) + FOP*OILPERSU(%) + SFP*SFPERSU(%)]

Total Fuel = [FuelStartup-BC + FuelBC-LSL + FuelBO-Shutdown]

VOMS = IO&MStart-LSL +IO&MBO-Shutdown 
VSUEC = Verifiable Startup Emission Costs - The allowable Emission Costs  required to start up Resource and defined in Equation 4 above
The bill determinants utilized above are defined as:


VERISU = Verifiable Startup Costs ($/Start)



AFCRS = Verifiable Startup Fuel Costs adjusted by VOX and PHR ($/Start)



DAFCRS = the adjusted verified fuel consumption rate for the start type 



(MMBtu/Start)





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


VSUEC = Verifiable Startup Emission Costs - The allowable Emission Costs  required to start up Resource and defined in Equation 4 above. 
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 Breaker Close and LSL (MWh) 

VOX = Value of X



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



CFIP = Coal Fuel Index Price

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



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



GASPERSU = Percent of gas used during startup



COALPERSU = Percent of coal or lignite used during startup 
OILPERSU = Percent of oil used during startup



SFPERSU = Percent of solid fuel used during startup


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)




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

VERIME = FCLSL + VOMLSL + VMEEC
Where 

VERIME = Verifiable Minimum Energy Costs



FCLSL = Verifiable Fuel Costs at Minimum Energy



VOMLSL = Verifiable variable O&M costs at Minimum Energy
VMEEC = Verifiable Minimum-Energy Emission Costs ($/MWh), per Equation 5
FCLSL = [(AHR)] * [FIP*GASPERME(%) + CFIP*COALPERSU(%) + FOP*OILPERME(%) + SFP*SFPERME(%)]

Where

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



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



CFIP = Coal Fuel Index Price

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



COALPERSU = Percent of coal or lignite used at minimum energy

OILPERME = Percent of oil used at minimum energy



SFPERME = Percent of solid fuel used at minimum energy

VOMLSL = IO&MLSL 
Where

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

VMEEC = Verifiable Emission Costs at Minimum Energy - The allowable Emission Costs 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 + VMEEC
Where 

VERIME = Verifiable Minimum Energy Costs



FCLSL = Verifiable Fuel Costs at Minimum Energy



VOMLSL = Verifiable variable O&M costs at Minimum Energy
VMEEC = Verifiable Minimum-Energy Emission Costs ($/MWh), per Equation 5
FCLSL = [(AHR)] * [FIPRr*GASPERME(%) + CFIP*COALPERME(%) + FOP*OILPERME(%) + SFP*SFPERME(%)]

Where

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



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



CFIP = Coal Fuel Index Price

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



COALPERME = Percent of coal or lignite used at minimum energy

OILPERME = Percent of oil used at minimum energy



SFPERME = Percent of solid fuel used at minimum energy

VOMLSL = IO&MLSL 
Where

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

VMEEC = Verifiable Emission Costs at Minimum Energy - The allowable Emission Costs required to operate Resource at minimum energy and defined in Equation 5 above.




Appendix 6: Calculation and Application of Proxy Heat Rate and the Value of X
Proxy Heat Rate (MMBtu/MWh) = Average (based on values for one standard deviation from the Arithmetic Mean) ERCOT Day-Ahead Hub Price (in period) (DASPP ERCOT345BUS )/Average Fuel Price Index (FIP)($/MMBtu) for the same period.  The PHR shall be based on the minimum of a 12 month rolling average or all available PHR values.  The value of X (VOX) = $0.50/ Average Fuel Price Index (FIP) ($/MMBtu) (in period).

	[VCMRR005:  Replace the paragraph above with the following upon system implementation of NPRR664:]

Proxy Heat Rate (MMBtu/MWh) = Average (based on values for one standard deviation from the Arithmetic Mean) ERCOT Day-Ahead Hub Price (in period) (DASPP ERCOT345BUS )/Average Fuel Index Price for Resource (FIPRr)($/MMBtu) for the same period.  The PHR shall be based on the minimum of a 12 month rolling average or all available PHR values.  The value of X (VOX) = $0.50/ Average Fuel Index Price for Resource (FIPRr) ($/MMBtu) (in period).




The PHR is used to estimate the payments received in Real Time by Resources ramping from breaker close to LSL (see Appendix 5 for additional details).  These estimated payments are removed from the RUC Guarantee indirectly by subtracting the product of the PHR and average generation (from breaker close to LSL) from the Resource’s approved fuel rate, which is used to establish the RUC Guarantee.  

The value of X (VOX) is used to compensate Resources for the actual cost of transporting and purchasing spot fuel for the calculation of Mitigated Offer Caps and when they receive RUC instructions.  VOX = Fuel Adder ($/MMBtu) / Average Fuel Index Price (FIP or CFIP) ($/MMBtu) (in a 15 day period – see item 2 below).  The product of the fuel rate and VOX is added to the approved fuel rate values for each of Startup Fuel, minimum energy heat rate, and incremental energy heat rate.

	[VCMRR005:  Replace the paragraph above with the following upon system implementation of NPRR664:]

The value of X (VOX) is used to compensate Resources for the actual cost of transporting and purchasing spot fuel for the calculation of Mitigated Offer Caps and when they receive RUC instructions.  VOX = Fuel Adder ($/MMBtu) / Average Fuel Index Price for Resource (FIPRr or CFIP) ($/MMBtu) (in a 15 day period – see item 2 below).  The product of the fuel rate and VOX is added to the approved fuel rate values for each of Startup Fuel, minimum energy heat rate, and incremental energy heat rate.




For additional information on the fuel adder, see Section 3, Verifiable Startup Costs – Submitting Startup Costs – Adjustments to Verified Startup Fuel Consumption – Additional Rules for Submitting Fuel Costs.

1. The effective period for changing a Resource fuel rate by the PHR and VOX is the first day of each month through the end of the same month.

2. The period for calculating the PHR and VOX is the first 15 days of the month prior to the effective month.

3. ERCOT shall calculate the new fuel rate values using the PHR and VOX and publish the results for PHR 8 days prior to the first day of each effective month.

4. ERCOT publishes the PHR on the Market Information System (MIS) Public Area and on the MIS Public reference Data Extract (PRDE). 

Appendix 8:  Procedure for evaluating actual fuel prices for Reliability Unit Commitments (RUC)

Description

Per Nodal Protocol Section 9.14.7, QSEs may recover the actual price of fuel paid for providing a Reliability Unit Commitment (RUC) if the actual fuel price is higher than FIP (CFIP or FOP) plus VOX.  This procedure describes the methodology ERCOT will use to determine the startup price (SUPR) and Minimum-Energy Price (MEPR) for such disputes.

	[VCMRR005:  Replace the paragraph above with the following upon system implementation of NPRR664:]

Per Nodal Protocol Section 9.14.7, QSEs may recover the actual price of fuel paid for providing a Reliability Unit Commitment (RUC) if the actual fuel price is higher than FIPRr (CFIP or FOP) plus VOX.  This procedure describes the methodology ERCOT will use to determine the startup price (SUPR) and Minimum-Energy Price (MEPR) for such disputes.


Procedure

There are four possible scenarios that may arise from QSEs disputing additional fuel compensation.  

1.  Resource has no approved Verifiable Costs nor approved Offers

2.  Resource has no approved Verifiable Costs with approved Offers

3.  Resource has approved Verifiable Costs but no approved Offers

4.  Resource has Approved Verifiable Costs and approved Offers

Scenario 1: Resource has no approved Verifiable Costs nor approved Offers
SUPR



Since the Resource has no verifiable costs approved, there is no fuel rate value to calculate the cost of fuel.  SUPR = 0

MEPR


MEPR ($/MWh) = HRGeneric * AFPrice

Where,


HRGeneric = Generic Heat Rate for the technology type as defined in Section 4.4.9.2.3 (2)


AFPrice = Actual Fuel Price in $/MMBtu
Scenario 2: Resource has no approved Verifiable Costs with approved Offers
SUPR



Since the Resource has no verifiable costs approved, there is no fuel rate value to calculate the cost of fuel.  SUPR = 0

MEPR


MEPR ($/MWh) = HROffer * AFPrice

Where,


HROffer = MEO / (FIP/FOP/CFIP)


AFPrice = Actual Fuel Price in $/MMBtu
Note:  The Heat Rate with the Offer (HROffer) is used instead of the Generic Heat Rate otherwise the Resource could be paid more than what it Offered.  The maximum (Cap) Heat Rate value the QSE can submit with an Offer is the Generic Heat Rate.  Therefore, ERCOT will calculate the HR with the Offer to establish the value of MEPR.

	[VCMRR005:  Replace Scenario 2 above with the following upon system implementation of NPRR664:]

Scenario 2: Resource has no approved Verifiable Costs with approved Offers
SUPR



Since the Resource has no verifiable costs approved, there is no fuel rate value to calculate the cost of fuel.  SUPR = 0

MEPR


MEPR ($/MWh) = HROffer * AFPrice

Where,


HROffer = MEO / (FIPRr/FOP/CFIP)


AFPrice = Actual Fuel Price in $/MMBtu
Note:  The Heat Rate with the Offer (HROffer) is used instead of the Generic Heat Rate otherwise the Resource could be paid more than what it Offered.  The maximum (Cap) Heat Rate value the QSE can submit with an Offer is the Generic Heat Rate.  Therefore, ERCOT will calculate the HR with the Offer to establish the value of MEPR.




Scenario 3: Resource has approved Verifiable Costs but no approved Offers

SUPR



SUPR ($) = VC Fuel * AFPrice + O&MVC + ECVC

MEPR ($/MWh) = AHRVC * AFPrice + O&MVC
Where,


VC Fuel = Approved and adjusted startup Fuel (adjusted by VOX)


O&MVC = Approved verifiable O&M
ECVC = Approved verifiable Emission Costs

AHRVC = Approved and adjusted average Heat Rate at LSL (adjusted by VOX)


AFPrice = Actual Fuel Price in $/MMBtu
Scenario 4: Resource has approved Verifiable Costs and approved Offers

 Offers < than Cap


When offers are less than the Cap, it is assumed that the QSE has used a lower O&M value to construct its Offers since it’s unlikely a lower fuel rate or price was used.

Therefore, 


SUO = VC Fuel * FIP/FOP/CFIP + O&MNew + ECVC?
Where, 


VC Fuel = approved and adjusted fuel rate (adjusted by VOX)


SUO = startup offer submitted by QSE, and 


O&MNew =Max (0, SUOq,r,s  - (VC Fuel * FIP/FOP/CFIP))
ECVC = Approved verifiable Emission Cost?
Or


SUONew ($) = VC Fuel * AFPrice + O&MNew  

Where, 


SUONew = new startup offer submitted by QSE, and 


SUPR ($) = SUONew
And 


MEO = HRVC * FIP/FOP/CFIP + O&MNew-LSL + ECVC?
Where,


HRVC = approved and adjusted heat rate (adjusted by VOX)


MEO = Minimum Energy offer submitted by QSE, and 


O&MNew-LSL = Max (0, MEO – VC Heat Rate * FIP/FOP/CFIP)
ECVC = Approved verifiable Emission Cost?
Then


MEPR ($/MWh) = HRVC * AFPrice + O&MNew-LSL+ ECVC?
If the Resource does not have approved O&M at Min Energy, then HRVC  is replaced with HROffer.
Or


MEPR = HROffer * AFPrice
Where,


HROffer = MEO / (FIP/FOP/CFIP)

Offers = Cap


SUPR = VC Fuel * AFPrice + O&MVC + ECVC?
Where, 


O&MVC = Approved O&M
ECVC = Approved verifiable Emission Costs?
And 


MEPR = HRVC * AFPrice

	[VCMRR005:  Replace Scenario 4 above with the following upon system implementation of NPRR664:]

Scenario 4: Resource has approved Verifiable Costs and approved Offers

 Offers < than Cap


When offers are less than the Cap, it is assumed that the QSE has used a lower O&M value to construct its Offers since it’s unlikely a lower fuel rate or price was used.

Therefore, 


SUO = VC Fuel * FIPRr/FOP/CFIP + O&MNew+ ECVC?
Where, 


VC Fuel = approved and adjusted fuel rate (adjusted by VOX)


SUO = startup offer submitted by QSE, and 


O&MNew =Max (0, SUOq,r,s  - (VC Fuel * FIPRr/FOP/CFIP))
ECVC = Approved verifiable Emission Costs?
Or


SUONew ($) = VC Fuel * AFPrice + O&MNew + ECVC? 

Where, 


SUONew = new startup offer submitted by QSE, and 


SUPR ($) = SUONew
And 


MEO = HRVC * FIPRr/FOP/CFIP + O&MNew-LSL + ECVC?
Where,


HRVC = approved and adjusted heat rate (adjusted by VOX)


MEO = Minimum Energy offer submitted by QSE, and 


O&MNew-LSL = Max (0, MEO – VC Heat Rate * FIPRr/FOP)
ECVC = Approved verifiable Emission Cost?
Then


MEPR ($/MWh) = HRVC * AFPrice + O&MNew-LSL + ECVC?
If the Resource does not have approved O&M at Min Energy, then HRVC  is replaced with HROffer.
Or


MEPR = HROffer * AFPrice
Where,


HROffer = MEO / (FIPRr/FOP/CFIP)

Offers = Cap


SUPR = VC Fuel * AFPrice + O&MVC + ECVC?
Where, 


O&MVC = Approved O&M
ECVC = Approved verifiable Emission Costs
And 


MEPR = HRVC * AFPrice + O&MVC + ECVC?



	[VCMRR005:  Replace Appendix 9 below with the following upon system implementation of NPRR664:]

Appendix 9:  Procedure for incorporating Variable O&M (VOM) for power augmentation techniques into the Mitigated Offer Cap (MOC)

Description

Resources using power augmentation techniques such as Peak or Duct Firing, Steam Injection and Air Cooled Condenser Fogging, may be subject to higher operations and maintenance costs, while these technologies are usually not part of the units normal operations.  These incremental costs (and possibly changes to the heat rates) cannot be incorporated into the “normal” operating range of the Mitigated Offer Curve (MOC) due to current limitations in the ERCOT systems.  As a result, the following procedure offers a manual option to include the VOM into the MOC until a system change is made to allow variations in the variable O&M.

General form of the Mitigated Offer Cap

Resources that are solving non-competitive solutions under Step 2 of SCED are mitigated based on the greater of the reference LMP at the appropriate Resource Node from Step 1 or the MOC.  In general, the MOC is calculated as:

The greater of A or B (based on verifiable costs)

A.  Generic Heat Rate x Fuel Price 

B.  [Incremental Heat Rate (IHR) x Fuel Price + VOM + EC]* W

         Where, 

W = Factor as defined in paragraph (e) of Protocol Section 4.4.9.4.1, Mitigated Offer Cap.
EC = approved verifiable Emission Costs
If the Resource has submitted an actual IHR (verifiable cost), 

1.  MOC = [IHRi x FIPRr + VOM + EC]* W

Where, i = 1...10

And FIPRr = Fuel Index Price for Resource

And VOM = constant value along the IHR curve 

Including units of measurements

2.  MOC ($/MWh) = [IHRi (MMBtu/MWh) x FIPRr ($/MMBtu) + VOM ($/MWh) = EC($/MWh)]* W

Including a VOM for power Augmentation

3. MOC ($/MWh) = [IHRi (MMBtu/MWh) x FIPRr ($/MMBtu) + VOM ($/MWh) +  VOMP ($/MWh) + EC($/MWh)]* W


Where, 

VOM = average variable O&M for operations without power augmentation, and 

VOMP= corresponding variable O&M value for power augmentation technique (assuming only one power augmentation online)
Re-arranging equation 3 

4. MOC ($/MWh) = [IHRi (MMBtu/MWh) + VOM ($/MWh)/ FIPRr ($/MMBtu)  +  VOMP ($/MWh)/ FIPRr ($/MMBtu) + EC($/MWh)/FIPRr ($/MMBtu)] * FIPRr ($/MMBtu) * W

Or (and omitting the units)
5. MOC = [IHRi + VOM / FIPRr  +  VOMP / FIPRr +  EC / FIPRr] * FIPRr * W

Note, the term VOMP / FIPRr is an implied heat rate (IMHR), or

6. MOC = [IHRi + VOM / FIPRr   +  EC / FIPRr  +  IMHR ] *FIPRr * W

And

7. MOC = [(IHRi + IMHRj)*FIPRr + VOM + EC]* W

Where, 


IMHRj = VOMP/ FIPRr avg, and j = 10 (assuming power augmentation is added to the 


last point of the IHR curve as shown in Table 1 below.
FIPRr avg = represents the average Fuel Index Price for Resource for the first two weeks of the month prior to the effective month.  For example, the FIPRr avg for August is based on the average FIPRr price for period July 1- July 15.

Table 1: Summary

Point

MW

IHR

VOM

VOMPa
IMHRb
Final IHR

Final VOM

1

MW1

IHR1

VOM

Null

Null

IHR1

VOM

2

MW2

IHR2

IHR2

3

MW3

IHR3

IHR3

4

MW4

IHR4

IHR4

5

MW5

IHR5

IHR5

6

MW6

IHR6

IHR6

7

MW7

IHR7

IHR7

8

MW8

IHR8

IHR8

9

MW9

IHR9

IHR9

10

MW10

IHR10

VOMP

IMHR

IHR10+IMHR

Power Augmentation operating range

  a VOMP - Incremental variable cost above normal VOM

  b IMHR = VOMP/FIPRr avg

Section 5 – Interim solution sample calculation

The following example provides an illustration of the manual calculation to incorporate the VOMP of a single power augmentation technique into the MOC.

Typical Power Augmentation Arrangement

Note:  Assume the power augmentation block is 10MW and constant IHR equal to the last point on the curve without power augmentation.
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Figure 1

Power Augmentation 

Technique

(incremental)


Example using Figure 1

· HSL = 120MW (normal)

· FIPRr = FIPRr avg = $4/MMBtu

· VOM = $3/MWh

· VOMP = $80/MWh

· W = 1.1

Using equation 7 above:

MOC ($/MWh) = [{IHR + IMHR}*FIPRr + VOM]* W
Where, 


IMHR = VOMP/ FIPRr avg 
Table 2: Summary

Point

MW

IHR

VOM

VOMPa
IMHRb
Final IHR

Final VOM

MOC

1

30

8

3

 

 

8

3

38.5

2

40

8.2

8.2

3

39.38

3

50

8.4

8.4

3

40.26

4

60

8.6

8.6

3

41.14

5

70

8.8

8.8

3

42.02

6

80

9

9

3

42.9

7

90

9.2

9.2

3

43.78

8

100

9.4

9.4

3

44.66

9

110

9.6

9.6

3

45.54

10

120

9.6

80

20

29.6

3

133.54

Power Augmentation operating range

  a Incremental cost above normal VOM

  b Excludes VOM for normal operations ($3/MWh)

      FIPRr avg = $4/MMBtu; IMHR = 20($/MWh) /  4($/MMBtu)

Note 1:  Every month ERCOT calculates a new value of IMHR and combines it with existing IHR.  The effective date for the new IMHR value is the first of every month to the end of month.

Note 2:  If the Incremental Heat Rate changes over the output range of power augmentation, an appropriate adjustment to the Final IHR will be made.




Appendix 9:  Procedure for incorporating Variable O&M (VOM) for power augmentation techniques into the Mitigated Offer Cap (MOC)
Description

Resources using power augmentation techniques such as Peak or Duct Firing, Steam Injection and Air Cooled Condenser Fogging, may be subject to higher operations and maintenance costs, while these technologies are usually not part of the units normal operations.  These incremental costs (and possibly changes to the heat rates) cannot be incorporated into the “normal” operating range of the Mitigated Offer Curve (MOC) due to current limitations in the ERCOT systems.  As a result, the following procedure offers a manual option to include the VOM into the MOC until a system change is made to allow variations in the variable O&M.

General form of the Mitigated Offer Cap

Resources that are solving non-competitive solutions under Step 2 of SCED are mitigated based on the greater of the reference LMP at the appropriate Resource Node from Step 1 or the MOC.  In general, the MOC is calculated as:

The greater of A or B (based on verifiable costs)

 
A.
Generic Heat Rate x Fuel Price 

B.
[Incremental Heat Rate (IHR) x Fuel Price + VOM + EC]* W

         Where, 


W = Factor as defined in paragraph (e) of Protocol Section 4.4.9.4.1, Mitigated Offer Cap.
EC = approved verifiable Emission Costs
If the Resource has submitted an actual IHR (verifiable cost), 

1.  MOC = [IHRi x FIP + VOM + EC]* W

Where, i = 1...10

And FIP = Fuel Price

And VOM = constant value along the IHR curve 

Including units of measurements

2.  MOC ($/MWh) = [IHRi (MMBtu/MWh) x FIP ($/MMBtu) + VOM ($/MWh) + EC ($/MWh)]* W

Including a VOM for power Augmentation

3. MOC ($/MWh) = [IHRi (MMBtu/MWh) x FIP ($/MMBtu) + VOM ($/MWh) +  VOMP ($/MWh) + EC ($/MWh)]* W


Where, 

VOM = average variable O&M for operations without power augmentation, and 

VOMP= corresponding variable O&M value for power augmentation technique (assuming only one power augmentation online)
Re-arranging equation 3 

4. MOC ($/MWh) = [IHRi (MMBtu/MWh) + VOM ($/MWh)/ FIP ($/MMBtu)  +  VOMP ($/MWh)/ FIP ($/MMBtu) + EC ($/MWh)/FIP ($/MMBtu)] * FIP ($/MMBtu) * W

Or (and omitting the units)
5. MOC = [IHRi + VOM / FIP   +  VOMP / FIP + EC/FIP] * FIP * W

Note, the term VOMP / FIP is an implied heat rate (IMHR), or

6. MOC = [IHRi + VOM / FIP   + EC / FIP +  IMHR ] *FIP * W

And

7. MOC = [(IHRi + IMHRj)*FIP + VOM + EC]* W

Where, 


IMHRj = VOMP/ FIPavg, and j = 10 (assuming power augmentation is added to the 


last point of the IHR curve as shown in Table 1 below.

FIPavg = represents the average Fuel Index Price for the first two weeks of the month 
prior to the effective month.  For example, the FIPavg for August is based on the 
average FIP price for period July 1- July 15.

	Table 1: Summary
	
	
	
	
	
	

	Point
	MW
	IHR
	VOM
	VOMPa
	IMHRb
	Final IHR
	Final VOM
	

	1
	MW1
	IHR1
	VOM
	Null
	Null
	IHR1
	VOM
	

	2
	MW2
	IHR2
	
	
	
	IHR2
	
	

	3
	MW3
	IHR3
	
	
	
	IHR3
	
	

	4
	MW4
	IHR4
	
	
	
	IHR4
	
	

	5
	MW5
	IHR5
	
	
	
	IHR5
	
	

	6
	MW6
	IHR6
	
	
	
	IHR6
	
	

	7
	MW7
	IHR7
	
	
	
	IHR7
	
	

	8
	MW8
	IHR8
	
	
	
	IHR8
	
	

	9
	MW9
	IHR9
	
	
	
	IHR9
	
	

	10
	MW10
	IHR10
	
	VOMP
	IMHR
	IHR10+IMHR
	
	

	
	
	
	
	
	
	
	
	

	Power Augmentation operating range
	
	
	
	

	  a VOMP - Incremental variable cost above normal VOM
	
	

	  b IMHR = VOMP/FIPavg
	
	
	
	
	


Section 5 – Interim solution sample calculation

The following example provides an illustration of the manual calculation to incorporate the VOMP of a single power augmentation technique into the MOC.

Typical Power Augmentation Arrangement

Note:  Assume the power augmentation block is 10MW and constant IHR equal to the last point on the curve without power augmentation.
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Figure 1

Power Augmentation 

Technique

(incremental)


Example using Figure 1

· HSL = 120MW (normal)

· FIP = FIPavg = $4/MMBtu

· VOM = $3/MWh

· VOMP = $80/MWh

· W = 1.1

Using equation 7 above:

MOC ($/MWh) = [{IHR + IMHR}*FIP + VOM]* W
Where, 


IMHR = VOMP/ FIPavg 
	Table 2: Summary
	
	
	
	
	
	
	
	

	Point
	MW
	IHR
	VOM
	VOMPa
	IMHRb
	Final IHR
	Final VOM
	MOC
	

	1
	30
	8
	3
	 
	 
	8
	3
	38.5
	

	2
	40
	8.2
	
	
	
	8.2
	3
	39.38
	

	3
	50
	8.4
	
	
	
	8.4
	3
	40.26
	

	4
	60
	8.6
	
	
	
	8.6
	3
	41.14
	

	5
	70
	8.8
	
	
	
	8.8
	3
	42.02
	

	6
	80
	9
	
	
	
	9
	3
	42.9
	

	7
	90
	9.2
	
	
	
	9.2
	3
	43.78
	

	8
	100
	9.4
	
	
	
	9.4
	3
	44.66
	

	9
	110
	9.6
	
	
	
	9.6
	3
	45.54
	

	10
	120
	9.6
	
	80
	20
	29.6
	3
	133.54
	

	
	
	
	
	
	
	
	
	
	

	Power Augmentation operating range
	
	
	
	
	
	

	  a Incremental cost above normal VOM
	
	
	
	
	

	  b Excludes VOM for normal operations ($3/MWh)
	
	
	
	

	      FIPavg = $4/MMBtu; IMHR = 20($/MWh) / 4($/MMBtu)
	
	
	
	


Note 1:  Every month ERCOT calculates a new value of IMHR and combines it with existing IHR.  The effective date for the new IMHR value is the first of every month to the end of month.

Note 2:  If the Incremental Heat Rate changes over the output range of power augmentation, an appropriate adjustment to the Final IHR will be made. 

Appendix 10: Procedure for Evaluating Costs and Caps for Energy Storage Resources 

Description

Energy Storage Resources are Resources that are capable of storing energy using Wholesale Storage Load (WSL) and releasing that energy at a later time to generate electric energy. These Resources will need to register under the Resource Category, “Other.” Energy Storage Resources that have registered with ERCOT will receive the generic offer caps as described in this appendix, with the exception of standard O&M costs. ERCOT will utilize the costs and caps as described below. ERCOT will calculate these caps on a monthly basis.

Standard O&M Costs 

For Energy Storage Resources that choose to submit actual verifiable costs, these Resources may elect to utilize the standard costs for O&M as listed in the table below. 

	Resource Type
	Cold Startup ($/Start)
	Intermediate Startup ($/Start)
	Hot Startup ($/Start)
	Variable O&M ($/MWh)

	Natural gas driven Compressed Air Energy Storage Resource
	5,000
	5,000
	5,000
	3.15

	Non-natural gas driven Compressed Air Energy Storage Resource
	5,000
	5,000
	5,000
	3.15

	All other Energy Storage Resources
	0
	0
	0
	0


Startup Offer Generic Cap for Energy Storage Resources: 

Energy Storage Resources that have registered with ERCOT will receive the following O&M Costs: 
	Resource Type
	O&M Costs ($)

	Natural gas driven Compressed Air Energy Storage Resource
	5,000

	Non-natural gas driven Compressed Air Energy Storage Resource
	5,000

	All other Energy Storage Resources
	0


Minimum-Energy Generic Cap for Energy Storage Resources:

The Minimum-Energy Generic Cap for Energy Storage Resources represents a threshold limit. These Resources, however, may submit offers that exceed this limit. For Resources that receive RUC instructions without a Minimum Energy Offer, ERCOT will calculate the Minimum Energy Price per paragraph (3) of Section 5.7.1.4, Revenue Less Cost During QSE Clawback Intervals, of the Nodal Protocols, utilizing the data from the formula shown below. 

Minimum-Energy Generic Cap = a1 * (Previous month first 15-day DAM average of corresponding WSL Resource Node Settlement Point Price) + b * FIP + c

Where:

For Natural Gas Driven Compressed Air Energy Storage Resources: 


a1 = 1.2


b = 6 MMBtu/MWh 


c = $15/MWh 

For Non-Natural Gas Driven Compressed Air Energy Storage Resources:

a1 = 1.45

b = 0 MMBtu/MWh 

c = $35/MWh 

For All Other Energy Storage Resources:


a1 = 1.25


b = 0 MMBtu/MWh 


c = $35/MWh 

Mitigated Offer Cap (MOC) for Energy Storage Resources:

Standard Mitigated Offer Cap for Resources that have submitted VC: 

1. MOC = [IHR * FIP+ O&M + EC?] * multiplier 

Mitigated Offer Cap for Energy Storage Resources: 

2. MOC = [a2 * (Previous month first 15-day DAM average of corresponding WSL Resource Node Settlement Point Price) + b * FIP + c] * multiplier 

In order to manually implement the Mitigated Offer Cap for Energy Storage Resources, ERCOT will utilize the standard MOC format as follows: 

Let O&M = a2 * (Previous month first 15-day DAM average of corresponding WSL Resource Node Settlement Point Price) + c

Let IHR = b 

Where:

 For Natural Gas Driven Compressed Air Energy Storage Resources: 



a2 = 1.5



b = 6 MMBtu/MWh 



c = $15/MWh 

For Non-Natural Gas Driven Compressed Air Energy Storage Resources:

a2 = 1.75



b = 0 MMBtu/MWh 



c = $35/MWh 

For All Other Energy Storage Resources:



a2 = 1.75



b = 0 MMBtu/MWh 



c = $35/MWh 

Sample Calculation for a Natural Gas Driven Compressed Air Energy Storage Resource

· a1 = 1.2

· a2 = 1.5

· b = 6 MMBtu/MWh 

· c = $15/MWh 

· Fuel Index Price (FIP) = $5/MMBtu

· Previous month first 15-day DAM average of corresponding WSL Resource Node Settlement Point Price = $30/MWh

· Capacity Factor = 35% 

· Multiplier = 1.15

Determine Startup Offer Generic Cap: 


Startup Offer Generic Cap = $5,000

Determine Minimum Energy Generic Cap: 

	Minimum-Energy Generic Cap
 = a1 * (Previous month first 15-day DAM average of corresponding WSL Resource Node Settlement Point Price) + b * FIP + c


Minimum Energy Generic Cap = 1.2 * ($30/MWh) + 6 MMBtu/MWh * $5/MMBtu + $15/MWh 





          = $36/MWh + $30/MWh + $15/MWh 





          = $81/ MWh 

Determine Mitigated Offer Cap: 

	MOC = [IHR * FIP+ O&M + EC?] * multiplier 


IHR= 6MMBtu/MWh 

O&M = a2 * (Previous month first 15-day DAM average of corresponding WSL Resource Node Settlement Point Price) +c


      = 1.5 * $30/MWh + $15/MWh 

          = $45/MWh + $15/MWh

          = $60/MWh 

MOC = [6MMBtu/MWh * $5/MMBtu+ $60/MWh] * 1.15


      = [$30/MWh + $60/MWh ] * 1.15

          = $90/MWh * 1.15

                 = $103.50/MWh

� The Minimum Energy Generic Cap is only used when Energy Storage Resources receive RUC instructions without a Minimum Energy Offer. 
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