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1.5
An Introduction to Verifiable Costs

(1)
This section of ERCOT’s Verifiable Cost Manual provides an introduction to Verifiable Costs and explains what they represent. 

(2)
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.

(3)
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.

(4)
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).  Filing Entities should not include fuel prices with their Verifiable Cost submissions.  See Section 14, Appendices, Appendix 5, Specification of Relevant Equations, for a description of the equations used by ERCOT to calculate Resource-specific offer caps and costs.

	[VCMRR005:  Replace paragraph (4) above with the following upon system implementation of NPRR664:]
(4)
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).  Filing Entities should not include fuel prices with their Verifiable Cost submissions.  See Section 14, Appendices, Appendix 5, Specification of Relevant Equations, for a description of the equations used by ERCOT to calculate Resource-specific offer caps and costs.


(5)
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.

(6)
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.

(7)
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 and Cancellation 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.  








2.1
Generally Applicable Rules

(1)
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 (2) of Protocol Section 5.6.1, Verifiable Costs.  For Filing Entities opting to submit Verifiable Cost data and also for those required to submit it, the following rules apply:

(a)
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:

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

(ii)
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.

(iii)
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 Section 14, Appendices, Appendix 11, Standard Affidavits, for standard affidavits. 

(iv)
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 new QSE may submit or update VC unless new affidavits are submitted to ERCOT allowing the Resource Entity to submit or update  VC.


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

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

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

(viii)
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. 

(ix)
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.

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

(xi)
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.

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

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

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

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

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

(c)
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.

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

(e)
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).

(f)
All references to Heat Rate Curves and Heat Rate data within this document refer to Net Output.

(g)
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.

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

(i)
If fuel consumption rates vary by season, Filing Entities must submit such seasonal costs in accordance with the procedure described herein.

(j)
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.

(k)
All Verifiable Costs data submitted must represent true costs and must be submitted in sufficient detail to allow ERCOT to validate the data.

(l)
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.

(m)
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.  

(n)
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.

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

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

(q)
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.

(r)
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, ERCOT will utilize summer parameters for all seasons.

2.5.1
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, times the sum of the average fuel price for the first 15 days of the previous month and the fuel adder.
(3)
Startup Cost will equal the sum of the Startup O&M cost plus the Startup Fuel Cost.

2.5.3
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 from the average heat rate at the same point, where LSL represents the average seasonal minimum 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)
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.

(4)
ERCOT will calculate a new adjusted incremental heat rate used in calculating the MOC for QSGRs on a monthly basis.
2.6
Additional Rules for Submitting Emission Costs

(1)
Verifiable cost data may include the cost of purchasing emission credits but only to the extent necessary to meet environmental regulations associated with the operation of the specific Resource.  ERCOT will not approve emission costs of any type unless they are sufficiently documented.  When submitting emission costs the following procedures apply:

(a)
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 Section 14, Appendices, Appendix 5, Specification of Relevant Equations.

(b)
Emission costs incurred while operating the Resource at the Minimum-Energy level or above LSL are calculated on a $/MWh basis.  ERCOT will calculate Verifiable emission costs ($/MWh) at LSL by using Equation 5 described in Section 14, Appendices, Appendix 5.

(c)
Resources may include the cost of NOx, and SO2 emissions requirements as part of the verifiable cost for:

(i)
Non-attainment Area for NOx in Houston-Galveston-Brazoria

(ii)
The Clean Air Interstate Rule (CAIR) or other federal regulations for NOx and SO2, using Equations 4 and 5 as described in Section 14, Appendices, Appendix 5.

(d)
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.

(e)
Emission prices for SO2 and NOx will be obtained by ERCOT and will be based on average monthly index prices selected by ERCOT that are generally accepted in the industry and regularly published.  ERCOT will calculate monthly indices using the arithmetic average of the prices published during business days for the first 15 days of the month prior to the effective month.  

(f)
ERCOT will disclose to Market Participants the source of its selected price indices, along with descriptions of the nature and derivation of the indices as available from the publishers of those indices.  In the event that an ERCOT selected index becomes unavailable or unsuitable for the intended purpose, ERCOT will select a substitute index source.  ERCOT will notify Market Participants of any change in the index, along with a description of the nature and derivation of the substitute index and a summary of the reasons for the change, sixty days prior to the beginning of its use.  However, in the event that 60 days notice cannot be given for any reason, ERCOT will notify Market Participants as far prior to use as practical.

(g)
On a monthly basis, ERCOT will recalculate each Resource’s emission costs for SO2 and NOx utilizing the emission prices taken from the indices described above. The new emission costs will replace the emission costs in the previously approved O&M Verifiable Costs totals.  

(h)
ERCOT emission cost calculations for each Resource will be completed by and the new approved O&M Verifiable Costs will be made available to Filing Entities 8 days prior to the first day of each effective month.  The effective period for use of these new emission costs will be the first day of each calendar month through the end of the same month.

(i)
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 Resource Cost Working Group (RCWG) to recuperate the emission costs in the applicable non-attainment area, which will be addressed in the Verifiable Cost Manual.

3.2
Submitting Startup Costs

(1)
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. 

(2)
The nature of the data that a Filing Entity may submit is set forth in this manual and also within Protocol Section 5.6.1.1, Verifiable Startup Costs.

	




3.4
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 $1.10/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 for the Resource (VOXR) as described in Section 14, Appendices, Appendix 6, Calculation and Application of Proxy Heat Rate and the Value of X for the Resource.  

	[VCMRR014:  Replace paragraph (1) above with the following on June 1, 2018:]
(1)
Filing Entities may elect to submit an actual fuel adder ($/MMBtu) for each Resource for verification by ERCOT. For any Filing Entity that submits actual verifiable costs, the fuel adder will default to $0.50/MMBtu until the Filing Entity establishes an actual fuel adder in those verifiable costs and the Filing Entity must continue to provide actual fuel costs as prescribed in paragraph (2) below.  The fuel adder is included in the value of X for the Resource (VOXR) as described in Section 14, Appendices, Appendix 6, Calculation and Application of Proxy Heat Rate and the Value of X for the Resource. 


(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.

(3)
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
	Review and Approval Period

	March of previous year

to 
February of current year
	April
	May-June

	September of previous year to
August of current year
	 October
	November-December


3.7
Non-Fuel Startup Costs

(1)
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 incremental emission costs applicable to net generation between BC and LSL.  For more information see Section 2, General Rules of Verifiable Costs.   

(2)
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.

4.1
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 Current Operating Plans (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 ($/MWh) for a Resource is the verified adjusted by VOXR fuel consumption rate at LSL (MMBtu/hr) divided by the Resource’s LSL (MW), multiplied by the relevant fuel price ($/MMBtu), plus the verified O&M ($/MWh) at LSL for the Resource. See Section 14, Appendices, Appendix 5, Specification of Relevant Equations, for a description of the equation ERCOT will use to calculate Verifiable Minimum Energy Cost.

4.2
Submitting Minimum Energy Costs

(1)
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 in this manual and within Protocol Section 5.6.1.2, Verifiable Minimum-Energy Costs


. 

4.6
Verifiable Operation Minimum Energy Costs

(1)
To be included as a Verifiable Minimum Energy Cost, operating costs must be submitted in accordance with Section 9, 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.  

	[VCMRR005:  Insert Sections 7, 7.1, 7.1.1, 7.1.2 and 7.2 below upon system implementation of NPRR664:]

7
Verifiable Fuel Costs 

7.1
Verification for Real-Time Make-Whole Payments for Exceptional Fuel Costs

(1)
For Generation Resources to recover actual costs paid for fuel, per Protocol Section 6.6.3.7, Real-Time Make-Whole Payment for Exceptional Fuel Cost, the actual cost paid for physical delivered fuel must be greater than the fuel price used by ERCOT for the Resource plus the fuel adder plus a threshold fuel price.  The threshold fuel price is set at $2.00/MMBtu.  Qualified Scheduling Entities (QSEs) that file a fuel dispute must provide supporting documentation that identifies the cost of fuel consumed during the Settlement Intervals where the Resource was dispatched on its Mitigated Offer Curve.  Documentation to justify recovery of fuel costs must be limited to the actual fuel quantity (MMBtus) consumed during the mitigated intervals.  All documentation submitted by the QSE for fuel costs incurred must show a nexus from the seller or distributor of fuel products to the QSE, Resource Entity or Generation Entity as the ultimate buyer.  The QSE must demonstrate that the seller or distributor has procured and delivered fuel.  Power Purchase or Tolling Agreements (PPAs) filed as documentation of proof of fuel costs will not be accepted unless it meets the criteria in paragraph (4)(b) of Protocol Section 9.14.7, Disputes for RUC Make-Whole Payment for Exceptional Fuel Costs.  

7.1.1
Verification for Natural Gas 

(1)
For natural gas, the QSE representing the Resource must provide documentation (invoices, transaction confirmations, etc.) that identifies the delivered cost of spot natural gas consumed during the mitigated intervals.  Spot natural gas includes the following gas purchases only:

(a)
Natural gas purchased during normal daily gas trading for next-day flow up to and including the next trading day (day-ahead gas).  Day-ahead gas transactions are typically included in the determination of daily gas price indices.

(b)
Natural gas purchased after normal daily trading for flow on the current gas day up to and including the next gas trading day (intra-day or same-day gas).

(c)
Natural gas purchased under contracts for longer periods where the price for daily gas deliveries are based on a daily gas price index (or daily gas price indices) effective for gas flows on such day.

7.1.2
Verification for Fuel Oil 

(1)
For fuel oil, the QSE representing the Resource must provide documentation that identifies the replacement cost of the fuel oil consumed during the mitigated intervals.  In addition, the QSE representing the Resource must provide documentation indicating the purchase of the replacement fuel oil within 20 days from the time the Resource was mitigated.

7.2
Designation of the Fuel Index Price for Resource (FIPRr)

(1)
Generation Resources can designate whether they purchase natural gas at Fuel Index Price (FIP), Waha, or utilize a combination of both indices.  If a Resource does not designate a Fuel Index Price for Resource (FIPRr), the FIPRr will default to FIP.  For Resources that designate both indices, the FIPRr will be calculated as follows:

FIPRr = (FIP *FIPFactor) + (WFP* WahaFactor) 

Where: 


FIPFactor = FIPQ/TotalQ


WahaFactor= WahaQ/TotalQ 


TotalQ= FIPQ+WahaQ

And: 


FIPRr = Fuel Index Price for Resource for the Operating Day


FIP = Fuel Index Price as defined in Protocol Section 2, Definitions and 



Acronyms


WFP= Waha Fuel Price for the Operating Day


FIPQ= quantity of fuel purchased at FIP


WahaQ = quantity of fuel purchased from Waha for the period


TotalQ = total fuel purchased for the period from both indices

(2)
The FIP and Waha factors will be calculated on an annual basis.  If a Resource has designated Waha or a combination of both indices for its FIPRr, supporting documentation will need to be submitted to and verified by ERCOT.  The supporting documentation will need to verify total fuel volumes purchased for the period from each index.  Data to support these costs should include, but are not limited to, accounting ledger entries, invoices, and copies of fuel contracts.  All documentation must be based on physical rather than financial transactions.


9.1.3
Event Specific Verifiable O&M Costs

(1)
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 Outages and Cancellation of a RUC-Committed Resource.

(2)
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 Protocol Section 9.14, Settlement and Billing Dispute Process.

10.1
Submission and Approval of Verifiable Cost Data

(1)
A Filing Entity initiates the Verifiable Cost Process either via a Service Request with a category of “Verifiable Cost-Nodal” on the Market Information System (MIS) Certified Area or sending their costs via email to ERCOT.  Verifiable Costs take effect no sooner than three (3) Business Days after they are approved by ERCOT.  Verifiable Costs will only be used prospectively.

(2)
A separate process applies to the submission of Event Specific Verifiable Costs, which must be submitted in accordance with the dispute process outlined in Protocol Section 9.14, Settlement and Billing Dispute Process.  Event Specific Verifiable Costs take effect upon approval.  They will be applied retroactively and will be used to resettle the Operating Day on which the costs were incurred.  Furthermore, Event Specific Verifiable Costs are only valid for the specific event for which they are initially submitted; they will not be reused for any similar, subsequently occurring events.

(3)
When a Filing Entity initiates an iteration of the Verifiable Cost Process, the following must be submitted to ERCOT:

(a)
The Verifiable Cost Template with all relevant fields completed;

(b)
Electronic copies of supporting documentation and any required affidavits and signatures; 

(c)
A list of any physical supporting documentation that is being sent to ERCOT; and

(d)
Any other relevant materials that this document requires to be submitted. 

(4)
The timeline within this section pertains to Verifiable Costs, but not to Event Specific Verifiable Costs. 

10.2.1
Timeline for Verifiable Cost Submissions

(1)
With the exception of Verifiable Cost submissions for Resources that are required to update their Verifiable Costs, as described in paragraph (10) of Protocol Section 5.6.1, Verifiable Costs, Verifiable Costs submitted to ERCOT will be reviewed based on the following timeline:  

(a)
Once a Resource’s Verifiable Cost data is submitted, ERCOT will review the data for completeness and accuracy and to ensure the submission has met all of the requirements described within the guidelines of ERCOT’s Verifiable Cost Manual.

(b)
Within fifteen (15) Business Days from the date on which the data is submitted, ERCOT will inform the submitting Filing Entity that:

(i)
The review is complete and the amounts that ERCOT is able to approve are provided to the Filing Entity, 

(ii)
The review is complete and the submission was rejected, 

(iii)
The submission was incomplete, or

(iv)
Additional supporting documentation must be submitted. 

(c)
A Filing Entity must submit any additional information ERCOT requests no later than thirty (30) Business Days after ERCOT first requests it.  Multiple submissions of data are permissible, but a complete submission, which includes all information requested, must be made within thirty (30) Business Days of ERCOT’s request.

(d)
Upon receiving additional documentation, ERCOT will acknowledge receipt and review it for completeness within ten (10) Business Days.  If ERCOT receives all requested information, ERCOT will make a decision to approve or reject Verifiable Costs within the same ten (10) Business Days.  
(e)
At any time during the review and approval process, ERCOT may request additional time, if needed, to complete the review of the Filing Entities Verifiable Cost Submission.  ERCOT will notify the Filing Entity of the date the review is expected to be completed. 
(f)
At any time during the approval process, ERCOT may request additional information from a Filing Entity.  All requests must be fulfilled within thirty (30) Business Days.

(g)
From the time that ERCOT’s final decision is provided, the Filing Entity has three (3) Business Days to either accept or reject any amounts approved by ERCOT.  If the Filing Entity rejects the amounts calculated by ERCOT, generic costs and caps will be used for Resources that currently do not have approved verifiable costs on file.  Otherwise, the Resource’s current verifiable costs will remain in effect until ERCOT and the Filing Entity agree on the updated Verifiable Cost amounts.  Failure to accept or reject ERCOT’s approvable amounts within these three Business Days will be deemed as rejected. 

(h)
If ERCOT does not approve a Resource’s Verifiable Costs, the Filing Entity may file an appeal in accordance with the procedure described in Section 12, Appealing Rejected Verifiable Costs.

(i)
ERCOT’s deadline for reviewing Verifiable Costs submissions, as described above, applies from the date ERCOT receives a submission.  ERCOT will not postpone review until a Filing Entity’s submission deadline has passed.

10.2.2
Timeline for Periodic Review of Updated Verifiable Costs

(1)
ERCOT’s timeline for reviewing the Verifiable Cost submissions for Resources that are required to update their Verifiable Costs, as described in paragraph (10) of Protocol Section 5.6.1, Verifiable Costs, shall be no more than ninety (90) days from the date ERCOT receives the submission.
 


Appendix 4:  Operating and Maintenance Cost Categories
Maintenance Cost Categories
Maintenance Costs that fall within the categories listed in North American Electric Reliability Corporation’s (NERC’s) Data Reporting Instructions or as shown in Tables 4-6 below may be included as a Resource’s Verifiable Maintenance Costs.  Submitted Maintenance Costs may include a reference to an appropriate Generating Availability Data System (GADS) Code.  Additionally, submitted maintenance costs will only be approved to the extent that they comply with all other relevant provisions within this Manual.  This means, for example, fixed maintenance costs, maintenance costs which cannot be verified, and Event Specific Verifiable Maintenance Costs will not be approved, even if they fall within a GADS category.








Operating Cost Categories
Other permissible categories of Operating Costs are listed tables 4-6 below.  Additionally, submitted Operating Costs will only be approved to the extent that they comply with all other relevant provisions within this Manual.  
Table 4:  O&M Categories applicable to all generating plants

1.
Water consumption in plant operations.

2.
Emission credits.

3.
Incremental operating labor.

4.
Auxiliary equipment repair.

5.
Replacement of consumables and normal wear-and-tear items (e.g., seals, lockplates, nuts, bolts, gaskets, etc.).

6.
Mechanical parts replacement.

7.
On-line running maintenance.

8.
Performance testing.

9.
Vibration analysis monitoring.

10.
Waste water treatment.

11.
Auxiliary equipment maintenance.

12.
Filter changes.

13.
Oil changes.

14.
Oil and water level checks.

15.
Condensate Pump Inspection and Overhaul.

16.
Circulation Pump Inspection and Overhaul.

17.
Replacement of Cooling Tower Fill and Drift Eliminators.

18.
Steam Turbine Generator inspection.

19.
Preventive maintenance tests.

20.
Auxiliary power consumption.

21.
Auxiliary fuels/lubricants.

22.
Compressor and turbine rotors inspection.

23.
Minor Generators repairs.

24.
Fuel metering equipment replacement.

25.
Gas turbine auxiliaries.

26.
Controls and accessories replacement.

27.
Pre-air heater test.

28.
Transformer maintenance.

29.
Relay cleaning.

30.
Battery system service.

31.
Oxygen boiler test.

32.
Condenser inspections.

33.
Condenser cleaning.

34.
Water demineralization and treatment.

35.
On-line performance testing.

36.
Condenser tube cleaning.

37.
Boiler tube repair resulting from cycling operations.

38.
Generator field rewinds.

39.
Stop valve inspection.

40.
Control valve inspection.

41.
Boiler casing leak repair (where applicable).

Table 5:  O&M Categories applicable to Coal-Fired Generating Plants

1.
Boiler safety valve testing

2.
Steam drum repairs

3.
Water wall repairs

4.
Seals replacement

5.
Coal hopper repair

6.
Coal crusher repair

7.
Coal freeze proofing

8.
Chemical cleaning of internal heating surfaces

9.
Repair or stud surfaces

10.
Evaporator tubing repairs

11.
Superheater and reheater tubing and headers repairs

12.
Heat exchanger cleaning

13.
Conveyor belt repair

14.
Coal drying

15.
Coal-handling and distribution equipment repair

16.
Stack, fans and draft repair

17.
Seal welding of tubes

18.
Coal pulverizing equipment repair

Table 6:  O&M Categories applicable to Combustion Turbine/Combined-Cycle Generating Plants

1.
Alignment check of the gas turbine to the generator, as well as of the gas turbine to the accessory gear.

2.
BFW Pump Inspection and Overhaul.

3.
Borescope inspections of compressor casings and turbine shells.

4.
Casings, shells, and frames/diffusers inspected for cracks and erosion.

5.
Checks of alignment between gas turbine and generator; gas turbine and accessory gear.

6.
Radial and axial clearances check.

7.
Seals for rubs and deterioration of clearance checks.

8.
Device calibrations check.

9.
Chemical Cleaning or Hydro-Blasting of Heat Transfer Surfaces.

10.
Fluorescent penetrant inspection of bucket vane sections.

11.
Combustion Turbine Generator Evaporative cooling system media replacement.

12.
Combustion Turbine Generator Inspections.

13.
Compressor inlet and flow-path inspection for fouling, erosion, corrosion, and leakage.

14.
Cooling Tower Fan Motor and Gearbox Inspection and Overhaul.

15.
Compressor wash systems repair.

16.
Distillate Fuel Pumps Inspection and Overhaul.

17.
Electric generator inspection and overhaul.

18.
Environmental:  SCR replacement.

19.
Evaporative cooling system media.

20.
Inlet Air Filter Replacement.

21.
Inspection of bearing liners and seals for clearance and wear.

22.
Buckets inspection.

23.
Fuel Gas Compressors Inspection and Overhaul.

24.
Fuel System replacement.

25.
Heat Transfer Surface Replacements.

26.
Inspection of compressor blades for rubs.

27.
Hydrogen embrittlement testing.

28.
Inspection of flow sleeve welds for cracking.

29.
Inspection of fuel nozzles for plugging and erosion of tip holes.

30.
Detectors, combustor flow sleeves, flow sleeve welds, combustion system and discharge casing.

31.
Maintenance of fuel treatment system.

32.
Mechanical inlet air cooling chiller and pump inspection and overhaul.

33.
Sampling of turbine lube oil for viscosity, chemical composition, contamination, particulate, and water-contamination.

34.
Water Treatment:  Resin Replacement.

35.
Impact damage, corrosion, and buildup of deposits.

36.
Inspection of cross-fire tube, retainer, and combustion liner for cracking, oxidation, corrosion, and erosion.

37.
Inspection of fluid, air, and gas passages in the nozzle assembly for plugging, erosion, corrosion, etc.

38.
Inspection of fuel nozzles, liners, transition pieces, crossfire tubes and retainers, spark plug assemblies, flame.

39.
Inspection of inlet systems for corrosion, cracked silencers, and loose parts.

40.
Maintenance of inlet filtration systems and inlet evaporative coolers for compressors.

41.
Refurbishing bucket coatings.

42.
Turning and ratchet gear maintenance.

43.
Water Treatment:  RO Cartridges Replacement.

44.
Inspection of combustion chamber interior.

45.
Inspection of fuel nozzles.

46.
Inspection of spark plug assembly.

47.
Inspection of later-stage diaphragm packing.

48.
Inspection of bucket seals for clearances, rubs, and deterioration.

49.
Inspection of turbine stationary shrouds.

50.
Inspection of wheelspace instrumentation.

51.
Inspection of variable inlet guide vanes (VIGVs).

52.
Repair and refurbishment of second and third-stage nozzles.

53.
Recoating of turbine buckets.

54.
Replacement or refurbishment of hot gas parts.

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

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

Where:
DAFCRS = Total Fuel * (1+VOXR) 


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)



OILPERSU = Percentage of oil used for a start



FOP = Fuel Oil Price ($/MMBtu)

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

VOXR = Value of X for the Resource
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 and OILPERSU are decimal percentages in the Settlements equations and will be multiplied by 100 during the Integration process.

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

Note 3: 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+ OILPERSU*FOP)/100] + VOMS

Where:
DAFCRS = Total Fuel * (1+VOXR) 


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)



OILPERSU = Percentage of oil used for a start



FOP = Fuel Oil Price ($/MMBtu)

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

VOXR = Value of X for the Resource
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 and OILPERSU are decimal percentages in the Settlements equations and will be multiplied by 100 during the Integration process.

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

Note 3: 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 + OILPERME*FOP)/100] + VOMLSL

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


GASPERME = Percentage of natural gas used at LSL


FIP = Fuel Index Price ($/MMBtu)


OILPERME = Percentage of oil used at LSL


FOP = Fuel Oil Price ($/MMBtu)

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

(1)  Adjusted by VOXR 

And:

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

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

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

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 + OILPERME*FOP)/100] + VOMLSL

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


GASPERME = Percentage of natural gas used at LSL


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


OILPERME = Percentage of oil used at LSL


FOP = Fuel Oil Price ($/MMBtu)

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

(1)  Adjusted by VOXR
And:

AHR= (verified fuel consumption/LSL)*(1+VOXR) 
Note 1: GASPERME and OILPERME are decimal percentages in the Settlements equations and will be multiplied by 100 during the Integration process.

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

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 
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 ($/lb) 

i = Index for each emittent approved for inclusion in Startup Cost 
Equation 5:  Equation for Calculation of Verifiable Minimum-Energy Emission Costs
Verifiable Minimum-Energy Emission Costs ($/MWh) = 


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

Where

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



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



Emission Cost Index i = Published cost index of emission i



i = Index of each emittent approved for inclusion in Minimum-Energy Cost 
Equation 6:  Verifiable Startup Costs (VERISU)  ($/Start)

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

VERISU = AFCRS + VOMS

Where
AFCRS = [Total Fuel - PHR * AVGEN + Total Fuel*VOXR] * [FIP*GASPERSU(%) + FOP*OILPERSU(%) + SFP*SFPERSU(%)]

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

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

B)
For DAM Make-Whole Payments, the Verifiable Startup Costs are calculated as follows: 

VERISU = DAFCRS + VOMS

Where
DAFCRS = [Total Fuel + Total Fuel*VOXR] * [FIP*GASPERSU(%) + FOP*OILPERSU(%) + SFP*SFPERSU(%)]

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

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

The bill determinants utilized above are defined as:

VERISU = Verifiable Startup Costs ($/Start)

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

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

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

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) 

VOXR = Value of X for the Resource
FIP = Fuel Price Index for gas ($/MMBtu)

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

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

GASPERSU = Percent of gas used during startup

OILPERSU = Percent of oil used during startup

SFPERSU = Percent of solid fuel used during startup

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

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

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

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

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

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

VERISU = AFCRS + VOMS

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

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

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

B)
For DAM Make-Whole Payments, the Verifiable Startup Costs are calculated as follows:


VERISU =DAFCRS + VOMS

Where
DAFCRS = [Total Fuel + Total Fuel*VOXR] * [FIP*GASPERSU(%) + FOP*OILPERSU(%) + SFP*SFPERSU(%)]

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

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

The bill determinants utilized above are defined as:


VERISU = Verifiable Startup Costs ($/Start)



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



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



(MMBtu/Start)





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


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) 

VOXR = Value of X for the Resource


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



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



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



GASPERSU = Percent of gas used during startup



OILPERSU = Percent of oil used during startup



SFPERSU = Percent of solid fuel used during startup


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

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

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


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

VERIME = FCLSL + VOMLSL

Where 

VERIME = Verifiable Minimum Energy Costs



FCLSL = Verifiable Fuel Costs at Minimum Energy



VOMLSL = Verifiable variable O&M costs at Minimum Energy

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

Where

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



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



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



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



GASPERME = Percent of gas used at minimum energy



OILPERME = Percent of oil used at minimum energy



SFPERME = Percent of solid fuel used at minimum energy

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

Where

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

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

	[VCMRR005:  Replace Equation 7 above with the following upon system implementation of NPRR664:]

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

VERIME = FCLSL + VOMLSL

Where 

VERIME = Verifiable Minimum Energy Costs



FCLSL = Verifiable Fuel Costs at Minimum Energy



VOMLSL = Verifiable variable O&M costs at Minimum Energy

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

Where

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



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



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



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



GASPERME = Percent of gas used at minimum energy



OILPERME = Percent of oil used at minimum energy



SFPERME = Percent of solid fuel used at minimum energy

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

Where

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

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




Appendix 6: Calculation and Application of Proxy Heat Rate and the Value of X for the Resource
Proxy Heat Rate Monthly (PHRM) (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 (AVGFIP)($/MMBtu) for the same period.  The PHR shall be based on the 12 month rolling average of the PHRM values.  The value of X for the Resource (VOXR) = Fuel Adder (FA)/ Average Fuel Price Index (AVGFIP) ($/MMBtu) (in period).

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

Proxy Heat Rate Monthly (PHRM) (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 (AVGFIPRr)($/MMBtu) for the same period.  The PHR shall be based on the 12 month rolling average of the PHRM values.  The value of X for the Resource (VOXR) = Fuel Adder (FA)/ Average Fuel Index Price for Resource (AVGFIPRr) ($/MMBtu) (in period).




The PHR is used to estimate the payments received in Real Time by Resources ramping from breaker close to LSL (see Section 14, Appendices, Appendix 5, Specification of Relevant Equations, 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 for the Resource (VOXR) is used to compensate Resources for the actual cost of transporting and purchasing spot fuel. VOXR = Fuel Adder ($/MMBtu) / Average Fuel Index Price (AVGFIP) ($/MMBtu) (in a 15 day period – see item 2 below).  
	[VCMRR005:  Replace the paragraph above with the following upon system implementation of NPRR664:]

The value of X for the Resource (VOXR) is used to compensate Resources for the actual cost of transporting and purchasing spot fuel when they receive RUC instructions.  VOXR = Fuel Adder ($/MMBtu) / Average Fuel Index Price for Resource (AVGFIPRr) ($/MMBtu) (in a 15 day period – see item 2 below).  



For additional information on the fuel adder, see Section 3, Verifiable Startup Costs.


1.
The period for the FIP and DASPP data used in calculating the PHR and VOXR is the first 15 days of the month prior to the effective month.

2.
ERCOT shall publish the results for PHR 8 days prior to the first day of each effective month.

3.
ERCOT publishes the PHR on the Market Information System (MIS) Public Area and on the MIS Secure Area as Public Reference Data Extract (PRDE). 

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

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

Where 

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

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

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

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

Where

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


and

HSL (MW) = average of the seasonal HSL in the RARF


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



Where:

Average number of running hours in period = average run time over the past 20 days for electrical and physically similar QSGRs at the same plant site.

The equation for calculating Variable O&M rate for QSGR in the MOC is as follows:

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

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

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

Where 

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

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

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

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

Where

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

and

HSL (MW) = average of the seasonal HSL in the RARF


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



Where:

Average number of running hours in period = average run time over the past 20 days for electrical and physically similar QSGRs at the same plant site.

The equation for calculating Variable O&M rate for QSGR in the MOC is as follows:

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




Adj. Incremental Heat Ratep (MMBtu/MWh) = (Incremental Heat ratep + Minimum Energy Component) 
Where

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

Where:

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

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

Where:


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

MEC = AHR@MDR – IHR@MDR

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

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


HSL = 70 MW


Start O&M = $1,505/Start


Start Fuel = 100 MMBtu


Variable O&M (above LSL) = $1.5/MWh


RARF Min Up Time = 1 hour


Actual Run Time =  1 hour


Fuel Index Price (FIP) = $5/MMBtu


Resource fuel adder = $0.50/MMBtu


IHR = 10 MMBtu/MWh


MEC = 2.5 MMBtu/MWh’

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

Therefore to determine Variable O&M rate:

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

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

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

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

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

= Max{1, 1, 2} = 2

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

 = $ 20.55/MWh

And to calculate Incremental Heat Rate for one point:

Adj. Incremental Heat Ratep (MMBtu/MWh) = IHRp + MEC

IHRp1 = 10 MMBtu/MWh + 2.5 MMBtu/MWh 
= 12.5 MMBtu/MWh

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


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

Where

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

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

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

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

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

Sample Calculation


HSL = 70 MW


Start O&M = $1,505/Start


Start Fuel = 100 MMBtu


Variable O&M (above LSL) = $1.5/MWh


RARF Min Up Time = 1 hour


Actual Run Time =  1 hour


Average Fuel Index Price for Resource (FIPRr) = $5/MMBtu


Resource fuel adder = $0.50/MMBtu


IHR = 10 MMBtu/MWh


MEC = 2.5 MMBtu/MWh

Fuel Adder = $0.50/MMBtu
Start Fuel adjusted for energy produced during startup = Start Fuel * 90%

Therefore to determine Variable O&M rate:

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

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

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

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

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

= Max{1, 1, 2} = 2

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

 = $ 20.55/MWh

And to calculate Incremental Heat Rate for one point:

Adj. Incremental Heat Ratep (MMBtu/MWh) = IHRp + MEC 

IHRp1 = 10 MMBtu/MWh + 2.5 MMBtu/MWh
= 12.5 MMBtu/MWh

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


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

Where

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

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

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

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




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

Per Nodal Protocol Section 9.14.7, Disputes for RUC Make-Whole Payment for Exceptional Fuel Costs, 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 (or FOP) plus fuel adder.  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, Disputes for RUC Make-Whole Payment for Exceptional Fuel Costs, 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 (or FOP) plus fuel adder.  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 paragraph (2) of Protocol Section 4.4.9.2.3, Startup Offer and Minimum-Energy Offer Generic Caps


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)


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)


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

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


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


O&MVC = Approved verifiable O&M


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


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 + O&MNew
Where, 


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


SUO = startup offer submitted by QSE, and 


O&MNew =Max (0, SUOq,r,s  - (VC Fuel * FIP/FOP))

Or


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

Where, 


SUONew = new startup offer submitted by QSE, and 


SUPR ($) = SUONew
And 


MEO = HRVC * FIP/FOP + O&MNew-LSL
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)

Then


MEPR ($/MWh) = HRVC * AFPrice + O&MNew-LSL
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)

Offers = Cap


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


O&MVC = Approved O&M

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 + O&MNew
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))

Or


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

Where, 


SUONew = new startup offer submitted by QSE, and 


SUPR ($) = SUONew
And 


MEO = HRVC * FIPRr/FOP + O&MNew-LSL
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)

Then


MEPR ($/MWh) = HRVC * AFPrice + O&MNew-LSL
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)

Offers = Cap


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


O&MVC = Approved O&M

And 


MEPR = HRVC * AFPrice + O&MVC



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 Protocol Section 5.7.1.4, Revenue Less Cost During QSE Clawback Intervals, 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 + FA) + O&M] * 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

Fuel Adder (FA) = $0.00/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 + FA) + O&M] * 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 + $0.00/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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