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Introductory Information
This Manual details the rules and procedures pertaining to the Verifiable Cost process in the Texas Nodal Market.  If any provision in this document is in conflict with the Nodal Protocols, then the Protocols prevail to the extent of the inconsistency.  See section 1.1 Paragraph 5 of the Nodal Protocols.
Purpose

This Manual provides an overview of ERCOT’s Verifiable Cost Process.  It defines Verifiable Costs and also delimitates which costs are properly included within that definition.  This Manual also details the format and the manner in which various types of Verifiable Cost data are to be submitted to ERCOT.  It details the processes used by ERCOT to evaluate submitted Verifiable Cost data and also the considerations bearing on ERCOT’s decision to approve or reject that data.  This document also establishes the procedures to be used when disputing ERCOT’s treatment or rejection of submitted data.  Lastly, this document details the various timelines that apply to the submission, review, approval, update, and dispute processes for Verifiable Costs.
Intended Audience
This Manual is primarily intended to be used by those submitting Verifiable Cost data or to disputing ERCOT’s treatment of submitted data.  This Manual, however, is also intended for anybody of a general audience wishing to learn more about the rules and procedures applicable to the Verifiable Cost Process in the Texas Nodal Market.
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 has 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 Lowest Sustainable Limit
8. “HSL” denotes Highest Sustainable 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. “
16. “VOM" denotes Variable O&M
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-type cost caps and to provide QSEs with forms of cost recovery that would otherwise be unavailable.

Verifiable Costs are the costs a Resource has proven to incur while operating.  These costs are determined for, and allocated according to, the three discrete stages of the power generation cycle: startup through breaker close, 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 for a given period.  This component of Verifiable Costs is itself a function of fuel price ($/MMBtu) and fuel consumption rate (either MMBtu/start or MMBtu/hr).  When calculating Resource-specific offer caps, ERCOT uses the Fuel Index Price (“FIP”) and the Fuel Oil Price (“FOP”)—and, in the case of solid fuel, a fixed amount of $1.50/MMBtu.  Therefore, Resources do not need to include fuel prices with their other Verifiable Cost data.

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 first calculated by a Qualified Scheduling Entity (“QSE”) representing the Resource and then verified by ERCOT using data submitted by the QSE.  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 Resources.  Additional detail is provided in subsequent sections of this Manual.
ERCOT calculates Verifiable Costs using data particular to a Resource and that is submitted by a QSE representing the Resource.  Submitted data is only valid for a single Resource (i.e., it is Resource-specific).  Generally, submitting data for the purpose of calculating Verifiable Costs is optional.  However, Resources receiving RUC instructions are required to submit Verifiable Cost data in accordance with the Nodal Protocols.
The process of calculating Verifiable Costs begins when a QSE submits, in the appropriate manner, cost and/or Resource performance data which is permitted by this document.  ERCOT subsequently reviews 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 is used prospectively to calculate Verifiable Costs.  An important exception to this rule pertains to Actual Verifiable Costs.  Actual Verifiable Costs are documented costs a Resource actually incurred during specific events and, thus, exclude amortized or discounted future costs.  Actual Verifiable Costs are only relevant to Section 7: Forced Outages of a RUC-Committed Resource.  Actual 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 “Actual 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 Actual Verifiable Costs.  
Verifiable Cost Flowcharts

Chart 1:  Verifiable Startup Cost Data: Calculations and Dependencies 
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Chart 2:  Verifiable Minimum Energy Cost Data:  Calculations and Dependencies
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Chart 3:  Real Time Mitigation Data:  Calculations and Dependencies
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Section 2: General Rules of Verifiable Costs
This section of ERCOT’s Verifiable Cost Manual provides general rules that apply to the Verifiable Cost submissions.
Generally Applicable Rules
The use of Verifiable Costs, rather than generic amounts capped according to Resource Category, is optional for Resources that do not receive RUC instructions.  Resources receiving RUC instructions are required to submit Verifiable Cost data in various circumstances.  For Resources opting to submit Verifiable Cost data and also for those required to submit it, the following rules apply:
· All Verifiable Cost data must be submitted by a QSE representing the Resource; ERCOT will NOT accept Verifiable Cost data directly from a Resource entity.  
· Data must be submitted that allows for the verification of startup costs for each start type (cold, intermediate, and hot).
· A Resource is not considered to have submitted Verifiable Cost data unless data is submitted for all startup types (cold, intermediate, and hot) and for minimum energy costs. 

· In the event that multiple Resources are tied to a fuel header, each Resource submitting fuel consumption data must provide their individual meter values if available.  Otherwise, each Resource 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 LSL, operation at supra-LSL).
· 
· All references to Heat Rate Curves and Heat Rate data within this document refer to Net Output.
· For use in Real Time Mitigation, Resources have the option of submitting, but none are required to submit, Incremental Heat Rate (IHR) curves and the incremental O&M costs of generating power at supra-LSL outputs.  Submission of this information is also optional for Resources that have received RUC Commitments.
· ERCOT will not separately approve Verifiable Startup Costs and Verifiable Minimum Energy Costs.  Both must be submitted and approved together.
· If fuel consumption rates vary by season, Resources must submit such seasonal costs in accordance with the procedure describe herein.  
· 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 QSE representing the Resource.
· All Verifiable Costs submitted must represent “true” costs and must be submitted in sufficient detail to allow ERCOT to validate the data.
· If future versions of the Nodal Protocols alter the amount of Nodal Surcharge, ERCOT will automatically adjust the relevant portions of Resources’ previously approved Verifiable Costs. 
· Verifiable Cost documentation must be submitted to ERCOT electronically, as is described within Section 9:  Timeline for Submitting and Reviewing 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.
· ERCOT has authority to review and reject the Verifiable Costs it previously approved if a Resource is provided with sufficient notice.  Rescinded approval will only affect future Operating Days.  See Section 10:  Timeline for Rescinding Approval of Verifiable Costs for additional information.  
· A Resource may not register as both an SGR and a CCP; therefore, ERCOT will not accept Verifiable Cost data from an SGR that is also a CCP.
Additional Rules for Combined Cycle Plants

In addition, the following apply specifically to Combined Cycle units:

1. Costs will only be verified for CCP configurations that are registered with ERCOT.  A QSE representing a CCP must submit Verifiable Cost data for all registered configurations simultaneously.
2. Verifiable Costs will be approved or rejected for all configurations as a group.  That is, ERCOT will not approve Verifiable Costs for an individual configuration unless the Verifiable Costs for all other configurations are also approvable.
3. Resources submitting Verifiable Cost data for startup or operation at LSL must submit fuel and O&M data for each configuration that the plant will be operated at.  Resources submitting Verifiable Cost data for operation above LSL may submit O&M data for each of configuration that the plant will be operated at.  
4. Input-Output (“I/O”) curves and heat rate 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 a QSE’s Verifiable Cost submission.  
Additional Rules for Split Generation Resources 
1. Entities representing Split Generation Resources (“SGRs”) must select a Master QSE to provide ERCOT with the facility’s total Verifiable Costs.  The Master QSE must also submit each unit’s individual costs that were aggregated into the facility’s total costs.  Verifiable Costs and their associated cost caps are the total amounts calculated for the facility itself; these are then used for all owners. 

2. The Master 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 “Master QSE,” is responsible for representing the interests of, and serving as the point-of-contact for, all entities associated with the SGR. 
3. The Master QSE must notify ERCOT in writing that it will act as representative for the other SGR owners.  The letter must include be signed by all other SGR owners and a contact person must be listed for each.
4. Individual SGR costs must be consistent with the total Verifiable Costs of a generation facility.  All owners of a facility should therefore participate in preparing Verifiable Cost data for submission by the Master QSE.  ERCOT may compare both the individual units’ costs and also the SGR’s total Verifiable Costs with other similar situated Generation Resources to determine the reasonability of these submitted costs.
5. Each QSE representing an SGR must determine their individual Verifiable Costs and must ensure that they are appropriately included in Verifiable Cost submissions made by the Master QSE.  However, ERCOT will not separately approve Verifiable Costs for individual owners.  Individual costs will only be approved as a group; i.e., upon approval of the Master QSE’s submission of aggregated costs.

6. Individual owners of an SGR may utilize different methodologies to determine their individual costs.  However, costs must not be included in the Master 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.  
7. The Master QSE, and only the Master QSE, must submit the percentages of each type of fuel consumed during startup and operation at LSL.

8. Ownership percentages as submitted through the Resource Asset Registration Form (“RARF”) will be used for the Resource.
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 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 on the Resource.
2. Startup fuel consumption rates (MMBtu/start) must be submitted for all startup types, cold, intermediate, and hot, 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 Resource 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. 
5. The Verifiable Startup Cost ($/start) for a Resource is the verified per-start fuel consumption rate (MMBtu/”start”) multiplied by the relevant fuel price ($/MMBtu) plus the verified O&M costs for the Resource.
Submitting Startup Costs
Verifiable Startup Costs represent a proxy for all of the costs a Resource incurs during a sequence beginning when a Resource is first brought online and ending when the Resource synchronizes to the grid at transmission or distribution voltage (“breaker close”).  
The nature of the data that QSEs may submit is set forth below and also partially within Section 5 of the Protocols, which defines Verifiable Startup Costs as:

1. Actual fuel consumption rate per start (MMBtu/start) multiplied by a resource category generic fuel price (FIP, FOP, or $1.50 per MMBtu, as applicable); and
2. Unit-specific verifiable operation and maintenance expenses.

Startup Fuel Consumption
Fuel consumed during a startup is defined as fuel consumed from the first fire of startup process through breaker close (including auxiliary boiler fuel), excluding normal plant heating and auxiliary-equipment fuel requirements.  

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. If available, 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 years.  For each start type, the Resource shall average and submit the fuel consumption data and shall also submit the fuel consumption rate it believes is representative of the start type.
3. If a Resource does not have actual fuel consumption rates for each start described above, the Resource must submit the aforementioned data that it does possess and may also include per-start fuel consumption rates based on manufacturer suggested values or actual tests which are ERCOT approved.
4. If a Resource submits historical startup fuel consumption on a per hour basis (MMBtu/hour), it must also provide proof of the average number of hours it requires to reach breaker close for each startup type.

5. In its sole discretion, however, ERCOT may choose not to accept a Resource’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.



1. 
2. 
3. 
Fuel Type Percentages

For each start type, Resources must provide documentation establishing the respective ratios of gas, oil, and solid fuel consumed during the startup through breaker close 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.
 Additionally, for each start type, the Resource must also calculate and submit:

· A total fuel consumption (MMBtu) per-start (MMBtu/start) ; and 
· The ratio of each type of fuel consumed to the total amount of fuel consumed.
Resources with approved fuel consumption ratios 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 breaker close sequence.   The costs that ERCOT considers in calculating this proxy is limited to incremental operation and maintenance costs (Verifiable O&M) that can reasonably be said to result from the Resource starting up .  ERCOT will not approve fixed costs of any type nor insufficiently documented costs.  
To be included as a Verifiable O&M Cost of Startup , O&M costs must be submitted in accordance with Section 8:  Operating and Maintenance Cost Guidelines.  ERCOT will not approve submitted O&M costs for startup  if the amounts or the methods used to calculate them do not coincide with other O&M costs a Resource has submitted, unless there is a reasonable, documented reason for doing so.  For example, startup  operation 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 breaker close 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 unit is cold after a two or three-day shutdown. 

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

	AFCRS (MMBtu/Start)
	Actual fuel consumption rate per start

	GASPERSU (%)
	Resource percent gas per start

	OILPERSU (%)
	Resource percent solid fuel per start

	SFPERSU (%)
	Resource percent solid fuel per start

	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. Resources must submit the rate at which fuel is consumed during operation at LSL (MMBtu/hour).
3. Resources must submit the LSL level of output (MW) expected during normal operations.  This LSL should also represent the LSL a Resource expects to submit in future COPs.
4. If Minimum Energy fuel consumption rates vary by season, Resources 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 ($/MWh) for a Resource is the verified fuel consumption rate at LSL (MMBtu/hr) divided by the Resource’s LSL (MW), multiplied by the relevant fuel price ($/MMBtu), plus the verified O&M ($/MWh) at LSL for the Resource.
Submitting Minimum Energy Costs
Verifiable Minimum Energy Costs are the verifiable costs a Generation Resource incurs while operating at the LSL.  The Verifiable Minimum Energy Cost shall also include the Nodal Implementation Surcharge ($/MWh) if properly included in a Resource’s Verifiable Cost submission.  The nature of the data that Resources 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; 

(b) 
Variable operation and maintenance expenses; 

(c) 
Nodal implementation surcharges to operate the unit at LSL.
Minimum Energy Fuel 

Minimum Energy Fuel is defined as fuel consumed by a Resource while operating at the Lowest Sustainable Limit, excluding normal plant heating/auxiliary equipment fuel requirements.  Minimum Energy Fuel is to be determined in accordance with the following:
1. Resources must submit resource-specific Average Heat Rate curves (MMBtu/MWh) for the period from which their verifiable cost data was derived.  If fuel consumption at LSL varies by season, Resources must submit seasonal average heat rates.  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 actual fuel consumption for all of the deployments described above, the QSE 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 a Resource’s submitted fuel consumption rate at LSL 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
Resources must provide documentation establishing the respective ratios of gas, oil, and solid fuel consumed during operation at the Lowest Sustainable 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 $/hr or $/MWh.  ERCOT will not approve fixed costs of any type nor insufficiently documented costs.  The costs that ERCOT considers in calculating this proxy are limited to:

a. Incremental operation and maintenance costs (Verifiable O&M) that can reasonably be said to result from operation at LSL.  

b. Nodal implementation surcharge ($/MWh).

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.  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 Resource 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 Resource 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/h)
	Verified fuel consumption at LSL

	GASPERME (%)
	Resource percent gas at LSL

	OILPERME (%)
	Resource percent oil at LSL

	SFPERME (%)
	Resource percent solid fuel at LSL

	LSL (MW)
	Low Sustainable Limit 

	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.  It describes the policies and procedures relating to the submission of Verifiable Incremental Heat Rate and Variable O&M (VOM) data. 

Mitigated Offer Cap Policies
Under Section 6.5.7.3 of the Nodal Protocols, Energy Offer Curves are subject to mitigation in Real-Time Operations by Security Constrained Economic Dispatch (“SCED”).  That is, Energy Offers may be capped at the Mitigated Offer Cap when a Mitigated Offer Cap is greater than its related Reference LMP.  Pursuant to Section 4.4.9.4.1, ERCOT will create a Mitigated Offer Cap curve such that each point on the curve is the greater of (1) FIP or FOP multiplied by a constant or (2) the Resource’s Verifiable Incremental Heat Rate multiplied by FIP or FOP, plus VOM multiplied by a constant.  Thus, the first product (default or generic Cap) will be used unless a QSE submits (and ERCOT approves) the required Verifiable Cost data and if the submitted data yields a greater Mitigated Offer Cap.
Submitting Data for Mitigated Offers
Resources may submit two types of resource-specific Verifiable Cost data for inclusion in the calculation of Mitigated Offer Caps: Variable O&M and Verifiable Incremental Heat Rate (“IHR”).  Submission of this data, for use in calculating Mitigated Offer Caps, is optional.  A Resource that submits Variable O&M Cost data for use in calculating Mitigated Offers must also submit IHR Curve data.  However, a Resource may submit IHR Curve data without submitting corresponding VOM data.  The Master QSE representing Split Generation Resources (SGR) may submit one set of IHR Curve and VOM data which will apply to all owners of the Resource.  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 those 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 may be a single average cost or multiple values (no more than 10) for points that are within the LSL to HSL range on the IHR Curve submitted. 
Verifiable IHR
If a Resource submits Verifiable Variable O&M costs, the Resource 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 a, b, and c coefficients calculated from the IHR equation (i.e., IHR = 3ax2+2bx+c).  
Table 3:  Real Time Mitigation Data – Submission is Not Required 
	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 - Up to 10 points on IHR Curve


Section 6:  Verifiable Heat Rates
This section of ERCOT’s Verifiable Cost Manual describes the policies and procedures for submitting Heat Rate information.
Verifiable Heat Rate Policies
Heat rate curve data is utilized within the Nodal Verifiable Cost Process because it can be used, in conjunction with the market price of fuel, to provide a proxy for the actual fuel costs of operating a Resource.  
In the ERCOT Nodal market, there are two types of resource-specific Heat Rate Curve data that QSEs may submit: Incremental Heat Rate and Average Heat Rate data.  Average Heat Rate data must be submitted with Verifiable Minimum Energy Cost submissions.  Incremental Heat Rate data must be included with data submitted for use in calculating Mitigated Offer Caps.  ERCOT, however, will not approve any submitted heat rate data unless a QSE also develops and submits resource-specific heat-input versus power-output curves (“I/O Curves”).  That is because ERCOT uses I/O Curves as a basis for verifying heat rate curves. 
The first of the aforementioned curves, the Incremental Heat Rate (“IHR”) Curve, is defined as the first derivative of the I/O Curve.  It provides the amount of thermal energy used by a Resource to achieve an incremental change in electrical energy output (i.e., the amount of thermal energy used to produce an additional unit of output).  The second, the Average Heat Rate (“AHR”) Curve provides the average amount of energy used by a Resource to provide each unit of power output.  The AHR Curve is determined by dividing input in fuel by the power it generates for various levels of generation.
Submission of Heat Rate Curve Data

All submissions of Heat Rate Curve data must be reviewed and approved by a licensed Professional Engineer.  The data used to develop the curves shall not have been gathered more than five (5) years prior to the time of submission.   All Heat Rate Curves and Heat Rate data must be submitted in terms of Net Output.  Finally, submitted data relating to these curves must comply with the relevant requirements set forth below in order to be approved by ERCOT.
Input-Output Curve
For each Resource that they submit Heat Rate Curve data, a QSE shall submit to ERCOT an I/O Curve in accordance with the following:
1. Resource total heat (or fuel) I/O curves based on design or data from comparable units, modified by available actual unit test data

2. The actual data for the total heat (or fuel) I/O curve must include minimum and maximum load points and at least two intermediate load points

3. I/O curves are to be fitted from data using either manual or computer techniques

4. Submitted I/O Curves are to be defined by the third-order equation: y = ax3 + bx2+ cx + d
· Where: x = Output in MW; y = Input in Btu/hr; and a-d = coefficients that define the equation

· All values (y, x, a, b, c, d) must be provided to ERCOT

ERCOT will verify this I/O Curve and will use it a basis for verifying the IHR and AHR Curves.

Incremental Heat Rate Curve
All submitted IHR Curve data must:

1. be determined, either mathematically or graphically, directly from the relevant Resource’s I/O Curve;
2. provide a monotonic, non-decreasing function;
3. be submitted in terms of MMBtu/MWh;

4. consist of at least 2, but no more than 10, pairs of IHR (MMBtu/MWh) and Output (MW) points; and

5. be defined as the I/O Curve’s first derivative: IHR = dy/dx = 3ax2 + 2bx + c
· Where: x = Output in MW; y = Input in Btu/hr; and a-c = coefficients that define the equation

· All values (dy/dx, x, a, b, c) must be provided to ERCOT

Average Heat Rate Curve
All submitted AHR Curve data must:

1. be determined, either mathematically or graphically, directly from the relevant Resource’s I/O Curve;

2. be submitted in terms of MMBtu/MWh;

3. consist of at least 2, but no more than 10, pairs of AHR (MMBtu/MWh) and Output (MW) points; and

4. be defined as the I/O Curve divided by the output (x): AHR = y/x = (ax3 + bx2 + cx + d) / x
· Where: x = Output in MW; y = Input in Btu/hr; and a-d = coefficients that define the equation

· All values (y/x, x, a, b, c, d) must be provided to ERCOT

Section 7:  Forced Outages of a RUC-Committed Resource          
This section of ERCOT’s Verifiable Cost Manual describes the policies and procedures for submitting Actual Verifiable Cost data relating to a Forced Outage of a RUC Committed Resource.
Policy for Costs Resulting from a Forced Outage
Pursuant to Section 5.6 of the Protocols, if, before reaching breaker close, a RUC-committed Resource experiences a Forced Outage resulting from startup failure, ERCOT shall include the Resource’s Actual Verifiable Costs in the Resource’s RUC Guarantee, limited to the lesser of: 

1. Costs that qualify as normal startup expenses, including fuel and operation and maintenance expenses, incurred before the event that caused the Forced Outage; and
2.  the Resource’s Startup Offer in the RUC. 

Submission of Forced Outage Cost Data
For purposes of calculating Actual Verifiable Costs resulting from the Forced Outage of a RUC committed Resource, a QSE may submit the actual costs it incurred as an unavoidable and direct result of the forced outage.  All submitted costs must be sufficiently documented so as to allow ERCOT to verify them.  Only actual, incremental costs relevant to the startup attempt will be approved.  Fixed costs will not be accepted.  
In addition to the above restrictions, fuel and O&M costs are also subject to the following:
1. Resources should submit O&M costs in terms of dollars for the attempted start ($/attempted start).  These O&M costs must be calculated using the methodology described in Section 8:  Maintenance and Operations Cost Guidelines, but only actual, documented costs relevant to the start-up attempt should be submitted.
2. Resources may submit the amount of fuel actually consumed for the attempted start (MMBtu/attempted start) but are limited to fuel consumed during the startup attempt.  
3. The ERCOT Settlement and Billing system will not automatically calculate a payment for a Resource that experiences a failed startup attempt.  Resources that experience a failed start-up attempt must submit a settlement dispute in accordance with the dispute process outlined in Section 9.14 Settlement and Billing Dispute Process of the Nodal Protocols in order to receive payment.  In addition to the standard information required by the dispute form located on the ERCOT Market Information System (MIS), the dispute should clearly indicate:
· The Dispatch Instruction associated with the Forced Outage;
· The total Actual Verifiable Cost of attempting to provide the service; and

· A description of the supporting documentation to be subsequently provided to ERCOT

A Resource seeking to have additional Forced Outage costs, which are not specifically discussed in this section, included in their RUC Guarantee must seek to have them approved by the ERCOT Board of Directors during an Executive Session at the next regularly scheduled meeting.  Requests must be presented to the Board in person by a representative of the company that incurred the costs.  Should the Board approve the inclusion of such costs in the RUC Guarantee, the submitting company must draft and submit a Nodal Protocol Revision Request (NPRR), in accordance with Protocol Section 21, Process for Protocol Revision.  Therefore, to ensure subsequent NPRRs accurately capture what the Board did (and did not) approve and clearly provide what is required of similar cost submissions in the future, initial requests to the Board of Directors must include a typewritten statement of the lobbying company’s position.  This statement must:
1. define all additional costs sought and do so in a manner that is not specific to the lobbying company (e.g., “insurance deductibles”); and
2. describe the documentation necessary to establish the accrual of such costs. 
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Section 8:    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 Resource 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 during operation of a generator, whether to start the unit or operate 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; submissions including 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, operation at supra-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 dependant 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 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.
Actual Verifiable O&M Costs
Actual 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 7: 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.  Resources, however, may submit Actual 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
QSEs may submit Verifiable O&M Costs (but neither Actual Verifiable O&M Costs nor Actual Fuel Costs) using any one of the following two methods:
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Option 1:  Submission of O&M costs with Documentation and Using a Resource Specific Methodology
1. Resources must submit the O&M costs of starting up ($/start) for each start type, cold, hot and intermediate, calculated according to a specific methodology that the Resource previously requested and which ERCOT approved.
2. Resources must submit the O&M costs of operating at LSL ($/MWh) calculated according to a specific methodology that the Resource previously requested and which ERCOT approved.

3. Resources 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. A Resource’s 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 Using the Methodology Described in Appendix 1
1. Resources must submit O&M costs that result from starting for each type, cold, hot and intermediate ($/start).
2. Resources must submit O&M costs that result from operation at the LSL ($/MWh).
3. Resources may submit O&M costs that result from operation above LSL ($/MWh).

4. Resources 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 may 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 costs. 

2. O&M cost documentation must be Resource specific, except for Combined-Cycled Resources having received advance approval from ERCOT.

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

7. Resources 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 included in the documentation.

8. Resources including emission credits 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. Resources must provide a description of all components included as operating costs and the reason for their inclusion.

11. If a company 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. Resources do not need to submit O&M costs to operate above their LSL level.
13. Resources that submit O&M costs ($/MWh) to operate at LSL may only summit one (1) value to represent the O&M cost of operating at LSL.
14. Resources submitting O&M costs ($/MWh) to operate above the LSL may summit multiple values, each of which coincides with a point the submitted IHR Curve.
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 in advance 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. Resources must submit the total number of running hours during the maintenance period.

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

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

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

8. Resources 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. Resources 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. Resources must divide the calculated maintenance cost ($/hour) by the LSL (MW) to determine the average maintenance cost per hour of operation at LSL. 
11. A generation owner that has a currently effective Long Term Service Contract (LTSA) with a third party vendor that provides for overhaul and maintenance work on a Combustion Turbine (CT), either as part of a Combined Cycle Plant (CCP) plant or as a stand-alone CT, may include it within Verifiable O&M if the following conditions are met:

a. The included incremental or variable long term maintenance costs are consistent with the definition of such costs as described in the verifiable cost process document.

b. The dollar value of each component of the variable long term maintenance is set specifically in the LTSA.

c. Cost curves showing variable O&M values versus Run 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.

12. 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. Resources 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.
3. Resources must provide the Average Heat Rate Curve as described in Section 6:  Verifiable Heat Rates.
Maintenance Period Conditions
When calculating maintenance costs, a 10-year historical period should be used. If the Resource has been in service for less than ten (10) years, then the length of the maintenance period to be used is the length of time the Resource has been in service.  Resources may determine maintenance costs on an annual basis and then normalize them for the entire 10 year (or less) maintenance period.  In addition, Resources must provide the methodology used to determine any maintenance escalation factors used. 

Operating and Maintenance Cost Submissions Types

Appendix 3:  Operating and Maintenance Cost Categories provides an exclusive list of the types of O&M costs that ERCOT will approve.  Only the types of Operating Costs specifically listed within Appendix 3 will be approved. Only Maintenance Costs that are specifically listed within Appendix 3 and that relate to the following broad groupings of maintenance costs will be approved:
CT and CCP major inspection and overhaul costs categories are limited to the following
:
1. Combustion Turbine Generator Inlet Air System

    a. Inlet Air Filter Replacement

    b. Evaporative cooling system media replacement

    c. Mechanical inlet air cooling chiller and pump inspection and overhaul
2. Fuel System

    a. Fuel Gas Compressors Inspection and Overhaul

    b. Distillate Fuel Pumps Inspection and Overhaul

3. Water Treatment

    a. Resin Replacement

    b. RO Cartridges Replacement

4. Environmental

    a. SCR and/or CO Reduction Catalyst Replacement

5. Combustion Turbine Generator ("CTG")

    a. Combustion Inspections

        i. Parts

        ii. Labor

        iii. Rentals

        iv. Specialized technical expertise and support

    b. Hot Gas Path Inspect

        i. Parts

        ii. Labor

        iii. Rentals

        iv. Specialized technical expertise and support

    c. Major Overhaul

        i. Parts

        ii. Labor

        iii. Rentals

        iv. Specialized technical expertise and support

    d. Electric Generator Inspection and Overhaul

        i. Parts

        ii. Labor

        iii. Rentals

        iv. Specialized technical expertise and support

6. Heat Recovery Steam Generator ("HRSG")

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

    b. BFW Pump Inspection and Overhaul

    c. Heat Transfer Surface Replacements

    d. Casing Repair and Replacements

7. Steam Turbine Generator ("STG")

    a. Major Overhaul

        i. Parts

        ii. Labor

        iii. Rentals

        iv. Specialized technical expertise and support

    b. Electric Generator Inspection and Overhaul

        i. Parts

        ii. Labor

        iii. Rentals

        iv. Specialized technical expertise and support

8. Surface Condenser

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

    b. Condensate Pump Inspection and Overhaul

    c. Heat Transfer Surface Replacements

9. Cooling Tower

    a. Circulation Pump Inspection and Overhaul

    b. Cooling Tower Fan Motor and Gearbox Inspection and Overhaul

    c. Replacement of Cooling Tower Fill and Drift Eliminators

10. Additional costs categories can be found in Appendix 2.

Fossil Thermal Units Plant major inspection and overhaul costs categories are limited to the following:

1. Boiler Tube Leak Detection

    a. Testing

    b. Equipment

    c. Labor

    d. Parts

2. Vibration Analysis Testing

    a. Pumps

    b. Turbine 

3. Water Treatment

    a. Resin Replacement

    b. RO Cartridges Replacement

4. Environmental

    a. SCR and/or CO Reduction Catalyst Replacement

5. Repair of equipment due to due to Fatigue and Corrosion

    a. Parts

    b. Labor

    c. Rentals

    d. Specialized technical expertise and support

6. Heat Exchanger Repair

7. Surface Condenser

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

    b. Condensate Pump Inspection and Overhaul

    c. Heat Transfer Surface Replacements

9. Cooling Tower

    a. Circulation Pump Inspection and Overhaul

    b. Cooling Tower Fan Motor and Gearbox Inspection and Overhaul

    c. Replacement of Cooling Tower Fill and Drift Eliminators

Section 9:  Timelines Applicable to the Submission and Review of Verifiable Costs
This is the section of ERCOT’s Verifiable Cost Manual that details the processes and procedures for the submission and approval of Verifiable Costs.
Submission and Approval of Verifiable Cost Data

A Resource initiates the Verifiable Cost Process by submitting a service request through the Market Information System (“MIS”).  In the Nodal market, Verifiable Costs take affect one  (1) Operating Day after the day they are approved by ERCOT.  They will only be used prospectively.

A separate process applies to the submission of Actual Verifiable Costs, which must be submitted in accordance with the dispute process outlined in Section 9.14, Settlement and Billing Dispute Process of the Nodal Protocols.  Actual 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, Actual Verified 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.

When submitting Verifiable Costs and Actual Verifiable Costs, Resources must include the following:

· [name of template that ERCOT has yet to develop] with all relevant fields completed;

· an itemized list of all specific costs included and the amount of each;

· electronic copies of supporting documentation and any required affidavits and signatures; 
· a list of any physical supporting documentation that is being sent to ERCOT; and

· any other relevant materials that this document requires to be submitted. 
Note: The timelines within this section pertain to Verifiable Costs, but not to Actual Verifiable Costs. 
A Resource may submit Verifiable Costs at any time, but it must file those costs no later than 30 days after first receiving a RUC instruction.

If the RUC process instructs a Resource to start 50 times within a year, ERCOT will notify the Resource to update its Verifiable Cost data, but ERCOT will not make such a request more frequently than annually.  ERCOT will also notify a Resource to update their Verifiable Cost data if at least five years have passed since ERCOT last approved the Resource’s Verifiable Cost data and if the Resource has received at least one RUC instruction in the past.  If a Resource does not submit updated data within 30 days of being notified to do so under either of these scenarios, ERCOT will determine payments using the lower of the following until updated costs are approved
:

1. Resource Category Startup Generic and Resource Category Minimum-Energy Generic Caps; and 
2. the Resource’s most recently approved Verified Startup and Minimum Energy Costs (except for Actual Verified Costs which are submitted and applied to a specific Operating Day).

There are three distinct periods of time during which Verifiable Cost data may be submitted, each of which has different applicable timelines.  The first period begins when the market adopts this Manual and ends the day before Nodal is implemented (the day before “go live”).  The second period begins upon “go live” and lasts for three months.  The third period begins three months and one day after “go live” and continues indefinitely.

All types of Verifiable Cost data may be submitted at any time during any of these three periods.  Any costs approved before “go live,” however, will only be used when the Nodal market is implemented.  

Timelines Applicable to the Submission and Approval of Verifiable Costs  
There are three timelines that apply to the submission and review of Verifiable Cost data.  The timeline applicable to a given situation is determined by the day on which a Resource initiates the Verifiable Cost Process by submitting data.  If the submission and review process span multiple periods, the timeline applicable is the one associated with the initial submission.  If a QSE fails to meet any deadlines set forth in the following timelines, Verifiable Costs will not be approved and the QSE will have to reinitiate the Verifiable Cost Process. 

Submissions of Verifiable Cost Data prior to Implementation of the Texas Nodal Market

Verifiable Costs submitted to ERCOT prior to nodal implementation will be reviewed based on the following timeline:  

1. After receiving a Resource’s verifiable cost data via a service request, ERCOT will review the data for accuracy and to ensure the submission has met all of the requirements described within the guidelines of ERCOT’s Verifiable Cost Manual.

2. Within ten (10) business days from the date on which the data is submitted, ERCOT will inform a QSE of any missing data and/or request any additional documentation necessary for verification.

3. A QSE must submit all additional information no later than sixty (60) 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 sixty days of ERCOT”s request.
4. Upon receiving additional documentation, ERCOT will acknowledge receipt and review it for completeness within ten (10) business days.

5. At any time during the approval process, ERCOT may request additional information from a QSE.  All requests must be fulfilled within sixty (60) days.
6. After receiving all requested information, ERCOT will make a decision to approve or reject Verifiable Costs within thirty (30) days.

7. If ERCOT does not approve a Resource’s Verifiable Costs, the QSE representing the Resource may file a dispute in accordance with the procedure described in Section 11:  Appealing Rejected Verifiable  Costs .
Submissions of Verifiable Cost Data during the First Three Months of the Texas Nodal Market
Verifiable Costs submitted to ERCOT during the first three months of the Texas Nodal Market will be reviewed based on the following timeline:  

1. After receiving a Resource’s verifiable cost data via a service request, ERCOT will review the data for accuracy and to ensure the submission has met all of the requirements described within the guidelines of ERCOT’s Verifiable Cost Manual.

2. Within fifteen (15) business days from the date on which the data is submitted, ERCOT will inform a QSE of any missing data and/or request any additional documentation necessary for verification.

3. A QSE must submit all additional information no later than sixty (60) 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 sixty days of ERCOT”s request.
4. Upon receiving additional documentation, ERCOT will acknowledge receipt and review it for completeness within ten (15) business days.

5. At any time during the approval process, ERCOT may request additional information from a QSE.  All requests must be fulfilled within sixty (60) days.
6. After receiving all requested information, ERCOT will make a decision to approve or reject Verifiable Costs within thirty (30) days.
7. If ERCOT does not approve a Resource’s Verifiable Costs, the QSE representing the Resource may file a dispute in accordance with the procedure described in Section 11:  Appealing Rejected Verifiable  Costs .
Submissions of Verifiable Cost Data more than Three Months after Implementation of the Texas Nodal Market
Verifiable Costs submitted to ERCOT more than three months after implementation of the Texas Nodal Market will be reviewed based on the following timeline:  

1. After receiving a Resource’s verifiable cost data via a service request, ERCOT will review the data for accuracy and to ensure the submission has met all of the requirements described within the guidelines of ERCOT’s Verifiable Cost Manual.

2. Within ten (10) business days from the date on which the data is submitted, ERCOT will inform a QSE of any missing data and/or request any additional documentation necessary for verification.

3. A QSE must submit all additional information no later than sixty (60) 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 sixty days of ERCOT”s request.
4. Upon receiving additional documentation, ERCOT will acknowledge receipt and review it for completeness within ten (10) business days.

5. At any time during the approval process, ERCOT may request additional information from a QSE.  All requests must be fulfilled within sixty (60) days.
6. After receiving all requested information, ERCOT will make a decision to approve or reject Verifiable Costs within thirty (30) days.
7. If ERCOT does not approve a Resource’s Verifiable Costs, the QSE representing the Resource may file a dispute in accordance with the procedure described in Section 11:  Appealing Rejected Verifiable Costs.
Section 10:  Timeline for Rescinding Approval of Verifiable Costs
Policy for Rescinding Previously Approved Verifiable Costs
ERCOT has authority to, at any time, review and reject the Verifiable Costs that it has previously approved.  ERCOT must, however, be judicious and impartial when rescinding its approval.  Furthermore, ERCOT must not rescind Verifiable Costs unless there is a material, factual basis that justifies rescission.  For example, rescission would be justified upon ERCOT determining: a Resource’s submitted data was inaccurate based on public filings or comparisons with substantially similar generators; a type of O&M cost submitted was a fixed cost (or a portion thereof); changed Nodal Market policies disallow or limit certain costs, accounting practices, or calculation methodologies; etc.  ERCOT must approach these types of situations with the aim of rescinding approval only to the extent necessary to eliminate all inaccurate cost data.

For payment purposes, a Resource that has their approval rescinded for an entire category of costs (Fuel or O&M) will be treated as though it never submitted Verifiable Costs.  Resource Category Generic Caps will, therefore, apply.  This treatment will not affect the timing of any mandatory Verifiable Cost updates under Section 5.6.1 of the Nodal Protocols.
If ERCOT only rescinds approval for a specific type of costs (or reduces the approved amount), ERCOT will recalculate the Resource’s Verifiable Costs using the corrected data, other unchanged amounts, and the previous calculation methodology.
Finally, a decision by ERCOT to rescind approval does not immediately take affect.  ERCOT must first provide an affected QSE with notice and then permit a QSE a chance to respond.  During this interim period, the unaltered Verifiable Costs will still be in use. 
Timeline Applicable to Rescinding Approval of Verifiable Costs

The process of rescinding Verifiable Costs proceeds according to the following timeline:
1. Once ERCOT decides to initiate rescinding a Resource’s Verifiable Costs, ERCOT must provide the Resource with notice of:

a. the impending rescission;
b. the amounts and or categories that will no longer be approved;

c. the specific reason(s) for rescission;

d. the date on which notice is being provided; and

e. the last date a Resource may submit explanatory information.

2. A Resource has seven (7) days after the day on which they receive notice to provide ERCOT with any documents, justifications, and other information that supports inclusion of the cost.  Not submitting supporting information (or untimely submission) is deemed as acquiescence.

3. After the passing of the last day a Resource can submit explanatory information, ERCOT has seven (7) days to review all submissions and to reach a decision.  If ERCOT has been sufficiently persuaded by a Resource’s information and determines that no costs were improperly included, ERCOT does not need to update the stored Verifiable Costs.  If a Resource did not submit any information, if a Resource submitted information that was unpersuasive, or if a Resource submitted information that only persuaded ERCOT to include a portion of the costs in question, ERCOT must recalculate and update the Resource’s Verifiable Costs.  

4. Any updated costs must be calculated and stored fourteen (14) days after ERCOT first notified the Resource of the impending rescission.
5. Any Resource wishing to appeal a rescission of their Verifiable Costs must follow the procedures provided in Section 11:  Appealing Rejected Verifiable Costs.
Section 11:  Appealing Rejected Verifiable Costs
To Be Developed

Appendix 1A:  Methodology for Determining Maintenance Costs of Nuclear and Fossil Steam Units

Method of Calculating Total Maintenance Costs using 1998 as the Operating Year
TMD = (A97 * F98/F97) + (A97 * F98/F97) …. + (A88 * F98/F88)
TFuel = Fuel97 + F96…. + F88
TSD = (B97  * F98/F97) + (B96 * F98/F96) … +  (B88 * F98/F88)   

TS = S97 + S96…. + S88
MA98 = TMD / TFuel

SMA98 = TSD / TS

Where:

· TMD  =  Total Maintenance Dollars in period
· A  =  Total Maintenance spent in period
· B  =  Total Maintenance costs that are startup related
· F  =  Escalation Factor for a particular year, as approved by ERCOT and based on the Handy-Whitman Index. (See Figure 14 in Appendix 2)
· TFuel  =  Total fuel burn or heat released (for same years used in TMD)
· Fuel  =  Total annual fuel consumed (expressed in tons, barrels, gallons, etc.) total annual heat released (expressed in MBTUs, etc.)
· TS  =  Total Starts
· TSD  =  Total Start maintenance Dollars
· S  =  Number of Starts per year
· MA  =  Maintenance Cost Adder ($/unit of fuel or heat)
· SMA  =  Start Maintenance Cost Adder ($/start-up)

Total Maintenance Dollars (TMD) plus Total Start maintenance Dollars (TSD) must be included with a Verifiable Cost submission and will be reviewed by ERCOT.
Appendix 1B:
Methodology for Determining the Maintenance Costs of CT and CCP Units

Example Calculation of Total Maintenance Dollars using Operating Year of 1998

TMD = (C97 * F98/F97) + (C96 * F98/F96) … +  (C88 * F98/F88)     

Where:

· C  =  Total dollars spent on maintenance during a particular year
· F  =  Escalation Factor for a particular year, as approved by ERCOT and based on the Handy-Whitman Index. (See Figure 14 in Appendix 2)
Note: TMD must be calculated for the same historical period as Equivalent Service Hours.

How to Calculate Equivalent Service Hours (ESH)

ESH = (A * number of starts) + Z hours + (B * Y hours)
Where:

· A  =  Cyclic starting factor (A = 5.0 for aircraft - type CT's; A = 10.0 for industrial - type CT's)
For example, the incremental maintenance charged to one start on an industrial - type CT is equivalent to the incremental maintenance attributable to ten hours of base load operation.

· B  =  Cyclic peaking factor (B = 3.0 for all CT's)

This means that the additional incremental maintenance charged to the incremental energy between base and peak loads is equivalent to the incremental maintenance attributable to three hours of base load operation.

· Z  =  Total unit operating hours at any load level

· Y  =  Hours above base load temperature limit

Note: ESH must be calculated using all available history in the Maintenance Period. QSEs may propose alternative cyclic starting factors or cyclic peaking factors for individual units. Such alternative factor proposals should include supporting documentation (e.g., manufacturer recommendation) of this new factor, to be reviewed for approval by ERCOT, on a case-by-case basis.

How to Calculate Equivalent Hourly Maintenance Cost (EHMC)
EHMC = TMD / ESH 

Where:

· TMD = Total maintenance dollars as approved by ERCOT

· ESH = Equivalent service hours
· EHMC is in terms of $/hour
Applying Equivalent Hours Maintenance Costs to Calculate Maintenance Rates:
Starting Maintenance Cost ($/Start) = A *  EHMC 

Where:

· A  =  Cyclic starting factor as defined above

· EHMC  =  Hourly Maintenance Cost ($/Hour) 
This hourly value is assigned as a capacity cost and is independent of unit loading.
· Peak Incremental Maintenance Rate ($/MWh) = [B/peak pickup] x EHMC

Peak pickup is equal to the difference between a CT's energy outputs at base and at peak loading levels.
Comments:

1. The above formulations are applicable for determination of Maintenance Cost Adder for both aircraft and industrial type combustion turbines.

2. CT incremental costs may only be developed and applied on a unit-by-unit basis 

Example Calculation of the Maintenance Adder for a Combustion Turbine

If:

· Peak Hours = Y = 200hr

· Service Hours = Z = 2000hr (Total Base Peak Hours)

· Number of of Starts = 300

· Peak Pickup = 5 MW

· A = 10, B = 3 (Note: A = 5 for aircraft engine CT's)
· TMD  =  $100,000 (Actual historical maintenance data escalated to present value)
Then Equivalent Hourly Maintenance Cost:



EHMC = $100,000 / [ (10*300) + 2,000 + (3*200) ] = $17.86/hr

And Maintenance Rates:

Starting Maintenance Rate = A * EHMC = 10 * $17.86/hr = $178.60/start

Peak Incremental Maintenance Rate = B / [peak pickup] * EHMC

 





        = 3/5 * $17.86 = $10.72/MWh

Appendix 2:  Typical Variable O&M Values

Figure 1:  Generic Unit Characteristics (in 2005 Dollars)

[image: image4.emf]
Source:  U.S. Department of Energy, Memorandum: GE MAPS Input Assumptions: Eastern Interconnect, p. 3, available at http://www.oe.energy.gov/DocumentsandMedia/Appendix_6_MAPS_Assumptions_3-13.pdf.
Figure 2:  Fossil Steam Plant Operations and Maintenance Costs, 1981-1997 
[image: image5.emf]
Note:  1 mill = 0.1 cent.
Source:  Office of Integrated Analysis and Forecasting, U.S Department of Energy, Issues in Midterm Analysis and Forecasting 1999, p. 3, available at http://www.eia.doe.gov/oiaf/issues/pdf/060799.pdf.
Figure 3:  Fossil Steam Plant Operations and Maintenance Costs, 1981-1997 
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Note:  1 mill = 0.1 cent.

Source:  Office of Integrated Analysis and Forecasting, U.S Department of Energy, Issues in Midterm Analysis and Forecasting 1999, p. 2, available at http://www.eia.doe.gov/oiaf/issues/pdf/060799.pdf.
Figure 4:  Cost Characteristics for New Generating Technologies 

[image: image7.emf]
Source:  Office of Integrated Analysis and Forecasting, U.S Department of Energy, Issues in Midterm Analysis and Forecasting 1999, p. 41, available at http://www.eia.doe.gov/oiaf/issues/pdf/060799.pdf.
Figure 5:  Cost Characteristics for New Generating Technologies  
[image: image8.emf]
Source:  Energy Information Administration, U.S Department of Energy, Assumptions to the Annual Energy Outlook 2007, p. 77, available at http://www.eia.doe.gov/oiaf/aeo/assumption/pdf/0554(2007).pdf.
Figure 6:  Levelized Costs for Merchant Plants
[image: image9.emf]
Source:  California Energy Commission, Comparative Costs of California Central Station Electricity Generation Technologies, June 2007 CEC-200-2007-011-SD Report, p. 10 available at http://www.energy.ca.gov/2007publications/CEC-200-2007-011/CEC-200-2007-011-SD.PDF.
Figure 7:  Levelized Costs for Publically Owned Plants
[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. 14 available at http://www.energy.ca.gov/2007publications/CEC-200-2007-011/CEC-200-2007-011-SD.PDF.

Figure 8:  Emission Factors

[image: image11.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.
Figure 9:  Combined Cycle Operating Cost Analysis – Base Case
[image: image12.emf]
Source:  California Energy Commission, Comparative Costs of California Central Station Electricity Generation Technologies, June 2007 CEC-200-2007-011-SD Report, p. 26 available at http://www.energy.ca.gov/2007publications/CEC-200-2007-011/CEC-200-2007-011-SD.PDF.
Figure 10:  Combined Cycle Operating Cost Analysis – Base Case
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Source:  California Energy Commission, Comparative Costs of California Central Station Electricity Generation Technologies, June 2007 CEC-200-2007-011-SD Report, p. 30 available at http://www.energy.ca.gov/2007publications/CEC-200-2007-011/CEC-200-2007-011-SD.PDF.

Figure 11:  Simple Cycle Operating Cost Analysis – Base Case
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Source:  California Energy Commission, Comparative Costs of California Central Station Electricity Generation Technologies, June 2007 CEC-200-2007-011-SD Report, p. 31 available at http://www.energy.ca.gov/2007publications/CEC-200-2007-011/CEC-200-2007-011-SD.PDF.
Figure 12:  Simple Cycle Operating Cost Analysis – Base Case
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Source:  California Energy Commission, Comparative Costs of California Central Station Electricity Generation Technologies, June 2007 CEC-200-2007-011-SD Report, p. 33 available at http://www.energy.ca.gov/2007publications/CEC-200-2007-011/CEC-200-2007-011-SD.PDF.


Figure 13:  California Energy Commission Technology Levelized Cost Comparison
[image: image16.emf]
Note: 
EIA = Energy Information Administration; CEC = California Energy Commission
Source:  California Energy Commission, Comparative Costs of California Central Station Electricity Generation Technologies, June 2007 CEC-200-2007-011-SD Report, p. 44 available at http://www.energy.ca.gov/2007publications/CEC-200-2007-011/CEC-200-2007-011-SD.PDF.
Figure 14:  Handy-Whitman Index
[image: image17.png]Chronology of Maintenance Adder Escalation Index Numbers

YEAR INDEX ESCALATION FACTOR
1986 260 1.958
1987 265 1.921
1988 287 1.774
1989 300 1.697
1990 308 1.653
1991 315 1.616
1992 322 1.581
1993 334 1.524
1994 346 1.471
1995 358 1422
1996 363 1.402
1997 375 1.357
1998 383 1.329
1999 389 1.308
2000 415 1.227
2001 425 1.198
2002 438 1.162
2003 441 1.154
2004 465 1.095
2005 493 1.032
2006 509(est.) 1.000

Exhibit 2: Chronology of Maintenance Adder Escalation Index Numbers




Source:  PJM, PJM Manual 15:  Cost Development Guidelines, p. 24-25, available at http://www.pjm.com/contributions/pjm-manuals/pdf/m15.pdf.
Appendix 3:  Operating and Maintenance Cost Categories

All approved maintenance work must meet ASME requirements.

All Generating Plants

1. Water consumption in plant operations

2. Chemicals used in plant operations

3. Emission credits

4. Incremental operating labor

5. Auxiliary equipment

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

7. Parts replacement

8. On-line running maintenance

9. Performance testing

10. Vibration analysis monitoring

11. Preventive maintenance

12. Auxiliary power consumption

13. Auxiliary fuels/lubricants

14. Compressor and turbine rotors inspection

15. Minor Generators repairs

16. Fuel metering equipment replacement

17. Gas turbine auxiliaries

18. Controls and accessories replacement

19. Pre-air heater test

20. Transformer maintenance

21. Auxiliary equipment 

22. Changing filters

23. Checking oil and water levels

24. Cleaning relays

25. Servicing battery system

26. Oxygen boiler test

27. Condenser inspection 

28. Condensate Pump Inspection and Overhaul

29. Circulation Pump Inspection and Overhaul

30. Replacement of Cooling Tower Fill and Drift Eliminators

31. Steam Turbine Generator inspection 

Coal-Fired Generating Plants

1. Water demineralization and treatment

2. Pre-Air heater tests

3. Air heater ash and oil removal

4. On-line performance testing

5. Boiler safety valve testing

6. Condenser tube cleaning

7. Boiler tube repair resulting from cycling operations

8. Steam drum repairs

9. Water wall repairs

10. Evaporator tubing repairs

11. Superheater and reheater tubing and headers repairs

12. Heat exchanger cleaning

13. Seals replacement

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. Check alignment between gas turbine and generator; gas turbine and accessory gear
6. Check radial and axial clearances

7. Check seals for rubs and deterioration of clearance

8. Checking device calibrations

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

10. Combustion Turbine Generator Evaporative cooling system media replacement

11. Combustion Turbine Generator Inlet Air System inspection

12. Combustion Turbine Generator Inspections

13. Compressor inlet and flow-path are inspected for fouling, erosion, corrosion, and leakage
14. Cooling Tower Fan Motor and Gearbox Inspection and Overhaul

15. Costs of compressor wash systems

16. Distillate Fuel Pumps Inspection and Overhaul.

17. Electric generator inspection and overhaul

18. Environmental:  SCR and/or CO Reduction Catalyst Replacement

19. Equipment rental

20. Evaporative cooling system media

21. Fluorescent penetrant inspection of bucket vane sections

22. Fuel Gas Compressors Inspection and Overhaul.

23. Fuel System replacement

24. Heat Transfer Surface Replacements

25. Hydrogen embrittlement testing

26. Inlet Air Filter Replacement

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

28. Inspection of buckets

29. Inspection of compressor blades for rubs, impact damage, corrosion, and buildup of deposits.

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

31. Inspection of flow sleeve welds for cracking.

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

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

34. Inspection of fuel nozzles, liners, transition pieces, crossfire tubes and retainers, spark plug assemblies, flame detectors, combustor flow sleeves, flow sleeve welds, combustion system and discharge casing

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

36. Inspection of variable inlet guide vanes (VIGVs) for corrosion, bushing wear, and vane cracking.

37. Maintenance of fuel treatment system and by providing cleanup equipment for distillate fuels when potential for contamination

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

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

40. Refurbishing bucket coatings 

41. Regular fuel quality sampling and analysis program (or is this fuel cost)

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

43. Specialized technical expertise and support

44. Turning and ratchet gear maintenance

45. Water Treatment:  Resin Replacement

46. Water Treatment:  RO Cartridges Replacement

47. Inspection of recuperator joints

 
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


� The listed categories are explicitly allowed by PJM. See PJM, PJM Manual 15:  Cost Development Guidelines, p. 22-24, available at http://www.pjm.com/contributions/pjm-manuals/pdf/m15.pdf.  ERCOT expects to supplement these lists upon receiving input from its market participants.


� Note: An NPRR is currently being considered that would eliminate the “lower of” logic and simply provide for the use of Resource Category Generic Caps.


� The Methodology detailed within this Appendix is based upon the one currently used by PJM.  See PJM, PJM Manual 15:  Cost Development Guidelines, p. 24-25, available at http://www.pjm.com/contributions/pjm-manuals/pdf/m15.pdf. 


� Both the methodology and the example detailed within this Appendix are based upon ones used by PJM.  See PJM, PJM Manual 15:  Cost Development Guidelines, p. 25-29, available at http://www.pjm.com/contributions/pjm-manuals/pdf/m15.pdf.


� These lists are derived from ERCOT internal discussions, categories allowed by PJM, see PJM. See PJM, PJM Manual 15:  Cost Development Guidelines, p. 22-24, available at http://www.pjm.com/contributions/pjm-manuals/pdf/m15.pdf, and O&M categories detailed within generator OEM manuals, see, e.g., GE Energy, Heavy-Duty Gas Turbine Operating and Maintenance Considerations, p. 1-60,  2004, available at http://www.gepower.com/prod_serv/products/tech_docs/en/downloads/ger3620k.pdf.    ERCOT expects to supplement these lists upon receiving input from its market participants.
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