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Calculation of Power Purchase or Tolling Agreement Caps

The Wholesale Market Subcommittee (WMS), has agreed in principle to allow Power Purchase and Tolling Agreements (PPAs) to be considered in the evaluation of documentation of Verifiable Costs (VC), as substitutes for Resource-specific data submissions.  The Verifiable Cost Task Force (VCTF), now known as the Verifiable Cost Work Group (VCWG) under WMS, proposed several “guardrails” to protect the market from the misuse of these agreements in the Nodal Verifiable Cost process.  One such guardrail is to cap how much the QSE can include as Verifiable Operations & Maintenance Cost (O&M), both for startup and for Minimum Energy level operation (at LSL).  This PPA Cap generally is to be equal to the highest Resource-specific Verifiable O&M Cost approved by ERCOT for a comparable Resource, established without reference to any PPA.  This selected Resource used to establish the cap would be known as the Reference Resource.  For example, if the PPA submitted to ERCOT is for a Simple Cycle greater than 90MW Resource, the Cap on the PPA based O&M cost is set equal to the O&M cost of the highest Verifiable Cost Resource of all ERCOT approved Simple Cycle greater than 90MW Resources with similar characteristics, excluding any Resources with costs based on PPAs.  This is the Reference Resource.   When selecting the Reference Resource, ERCOT would generally compare only O&M costs of the candidate Resources, with the exception of circumstances when an adequate breakdown of these costs is not available.  When making the assessment of caps, ERCOT would generally compare only the O&M cost of the PPA with the approved Verifiable O&M Cost of the non-PPA specific Resource, the Reference Resource, with the same exception.  

The VCWG has suggested that PPA covered Resources be permitted to use their own fuel volumes along with the FIP or FOP, without caps, to establish the fuel component of VC.  Thus, market participants would rely upon the ERCOT approval process as with non-PPA Resources to prevent data misuse.  Generally, this is possible, except in the limited circumstance where there is inadequate information on the two separate components, fuel and O&M.  This paper follows that suggestion and proposes methods to handle the few exceptions when fuel as well as O&M costs must be capped.

Under the circumstance in which ERCOT does not have separate and adequate fuel and O&M costs from the PPA, Reference Resources will have to be selected on the basis of total costs, including both fuel and O&M costs, and caps determined accordingly.  Under other circumstances, approved Verifiable Costs will not be available, or Reference Resources will not be available, and ERCOT will use Generic costs instead.  
Combined Cycle (CC) Resources underlying PPAs present some special problems in the determination of VC.  Nodal Market systems (DAM, SASM, RUC, SCED and LFC) shall support modeling of each configuration for a power block of Combined-Cycle Resources as considered as a single Resource unless multiple generators are connected to the ERCOT Transmission Grid at different voltage levels.    Any RUC instruction, or any offer, is specific to a select configuration.  Thus, even a PPA with only one CC train underlying will have multiple configuration Resources, much like a PPA with a portfolio of underlying Resources.  The approach to determination of VC for these Resources proposed in this paper is to treat CC configuration Resources as much like all other Resources as possible.  Thus, a QSE using a PPA for documentation of VC must submit all of the required data for each configuration of its CC train that may be or has been RUCed.  Reference Resources will be selected for each configuration separately, and caps applied when appropriate for whichever configuration is offered or RUCed under the PPA.  
There is a special problem that may arise in connection with determination of cost caps for PPAs with underlying CC Resources.   The criteria for comparable Resources for CC configurations may result in a very small pool of candidates for the Reference Resource.  There may be no comparables at all from which to select a Reference Resource. If this eventuality occurs, ERCOT will attempt to construct a comparable Reference Resource by using a “building block” approach.  ERCOT will select from the available pool of CC Resources individual GTs/CTs and individual boiler/Steam Turbines that are comparable to the various components of the PPA Resource configuration.  These selected components together will serve as the Reference Resource for that PPA Resource.
If, even after attempting to use the building block approach, no suitable Reference Resource is available to determine a required cap for any reason, the default O&M cap used will be the same as for a non-PPA Resource, and that will be a Generic value.  As with non-PPA Resources, the Resource fuel consumption rates will be used with no caps, so long as these have been submitted and approved, even though the O&M cap may come from either a Reference Resource or may be Generic cost.

Greater detail of the development and application of cost caps under various circumstances is set forth below, with examples of common situations following the text.
Note that PPA stated heat rates cannot be used at face value unless documentation is submitted showing that the heat rate curve is derived from actual data generated from the underlying Resource’s operation. PPA stated O&M costs, however, will be used to establish VC for startup and operation at the Low Sustained Limit (LSL) after approval by ERCOT.  
The Reference Resource used as the basis of a PPA cap will be determined on a monthly basis.  The fuel cost index to be utilized in the determination of a Reference Resource for the succeeding month will be the arithmetic average of the relevant daily fuel index for the immediately preceding month.  Application of PPA fuel cost caps, in the limited circumstances in which they will be used, will be on a daily basis.  To determine the fuel cost component of a cap, a fuel index price is multiplied by the Verifiable fuel consumption rates in starting the Resource or operating at the LSL.  Since fuel indices change daily, any fuel cost cap applied to a PPA would also change daily.  This procedure is consistent with the procedure used for non-PPA resources.

However, unlike the case of the fuel cost cap, caps for O&M cost will be calculated and applied monthly.  Calculation of the emission credit cost component of Verifiable O&M Cost must be done manually until such time in the future that this process can be automated.  This cost will be based upon price indices that are available both daily and monthly, but ERCOT must use the monthly index values until an automated process is implemented to calculate daily emission costs.  

The Reference Resource determination and the O&M cap calculation will be made within five (5) Business Days from the date the relevant indices are published or calculated.  ERCOT will notify each QSE of its calculated cap for the month. Hence, the Verifiable Costs for Resources submitting PPAs as Verifiable Cost documentation changes as the cost of emissions changes monthly.

Note:  The Minimum Energy Level as used in the context of Verifiable Costs is equal to the Low Sustained Limit (LSL).

Guidelines for the Inclusion of Power Purchase and Tolling Agreements in the Verifiable Costs Process
The Nodal Protocols and Verifiable Cost Manual will detail the specific guidelines for including Power Purchase and Tolling Agreements as substitutes for Resource–Specific Verifiable Costs documentation.  The following principles will govern how ERCOT will process PPAs and how QSEs submitting PPAs as documentation for Verifiable Costs must prepare their submittals to ERCOT:
1. Only PPAs covering registered Resources will be accepted by ERCOT.  The identity of the Resource or Resources covered by the PPA must be specified in the PPA or declared by the QSE in supporting documentation.
2. Only QSEs offering Three-Part Supply Offers for a specific Resource covered by a PPA may submit that PPA as Verifiable Costs documentation.

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

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

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

         If a PPA does not clearly state separately the cost of Start-Up and Minimum Energy level operation, the QSE may provide to ERCOT additional documentation describing the methodology on how these costs are calculated and allocated to each cost category, startup and minimum energy levels.  
6. QSEs representing PPAs, like QSEs representing non-PPA Resources, must all specify costs for each Start type (cold, intermediate or hot).  ERCOT recognizes that aircraft derivative gas turbines may have Start-up costs by start type that are identical, or nearly identical.  QSEs representing this type of PPA Resource may submit cost information accordingly, or may submit differing costs with supporting documentation.  For non-aircraft derivative turbines, the QSE must also submit Start-Up costs by type.  However, the ERCOT expectation will be that intermediate and hot start costs will bear a relationship to cold start costs of approximately 70% and 50% , respectively, as follows:  
a)  Cost of hot start = Cost of cold start x 0.5

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


QSEs representing non-aircraft derivative turbines with PPAs  may submit costs by start type that deviate substantially from the relative weights given above, but must include supporting documentation.
7. Fuel costs for PPAs will be based upon fuel use rates of the Resources covered by the PPA, with no caps, whenever possible.  This will not always be possible, as when the QSE does not submit separate values for fuel cost and O&M cost, or when ERCOT does not approve a submitted fuel cost.  ERCOT procedures in these cases will be described later in this document.

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

9. The selection of the Reference Resource used to determine O&M cost caps shall be made from a of a group of comparable specific Resources.  These Resources shall not be subject to any PPA, and they must have ERCOT approved Verifiable Costs.  The criteria for comparability are defined in a succeeding paragraph.  The Reference Resource shall be the Resource within that group with the highest ERCOT approved Verifiable O&M Costs.
10. Reference Resources will be selected and Verifiable O&M Cost caps will be calculated and applied separately for Cold start, Hot start, Intermediate start, and LSL operation.  Thus, any given PPA may be compared to four different Reference Resources to establish its status for the succeeding month as “capped’ or “not capped” and four separate cap values for Verifiable Costs will be calculated and applied during a month.

11. The selection of the Reference Resource for each of the four VC types (Cold, Hot, Intermediate Startup and Operation at LSL) will be done on the basis of the highest ERCOT approved Verifiable O&M Costs for a comparable Resource without a PPA, for that VC type.

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

a) Same Resource technology

b) For CC Resources, only other CC Resources with similar configurations will be included.
c) Same primary fuel type

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

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

13. Reference Resources for each type of Verifiable Cost will be selected after the end of each month when fuel and emission credit price indices are available.  The selection of the Reference Resources from among the groups of comparable Resources will be based upon monthly averages for fuel price indices and emission credit indices for the previous month combined with fuel volumes, emission volumes, and O&M costs as previously approved by ERCOT for those Resources. 
14. Selected Reference Resources by VC type will be compared on a monthly basis to PPA VC type to determine whether the PPA will be subject to one or more of the caps for the succeeding month.  The status of a PPA VC type as “capped” or “not capped”, as determine monthly, will continue unchanged throughout the succeeding month until determination of Reference Resources and caps has been re-accomplished.
15. For a PPA that has been determined to be capped for the month, the Reference Resource values for fuel volumes, if applicable, and O&M costs (including emission credit costs if applicable) will be substituted for the PPA values for the purpose of calculating cap values.  This principle applies both to PPAs with separate values for fuel cost and O&M cost and to PPAs with only one non-differentiated cost shown.  For a PPA that has been determined to not be capped for the month, values used to determine payment will be the fuel volumes taken from the underlying Resource and O&M costs taken from the PPA, as described below.
16. The VC values used during the month, for a Resource with a PPA that has furnished approved fuel volume data, will be based upon interval by interval calculations.  These calculations will use, for a Resource that:
a) has been capped for the month:

· the underlying Resource fuel volumes, 
· the daily Fuel Index Price, 
· Reference Resource emission volumes if applicable, 
· the monthly average emission credit indices if applicable, and 
· the Reference Resource O&M rates.

Thus, the fuel part of VC will vary on a daily basis, but the VC cap on O&M costs will vary on a monthly basis, and the O&M costs will be equal to the costs calculated for the Reference Resources for the same start-up and LSL operation levels.
b) has not been capped for the month:

· the underlying Resource fuel volumes, 
· the daily Fuel Index Price, 
· the underlying Resource emission volumes if applicable, 
· the monthly average emission credit indices if applicable, 
· and PPA O&M rates.  
Thus, the fuel part of VC will vary on a daily basis, the O&M part of VC will vary on a monthly basis and the O&M costs will not be higher during the month than the VC that would have been calculated for the Reference Resources for the same start-up and LSL operation levels.
17. In the event that Verifiable Costs for comparable Resources do not exist at the time of the filing of Verifiable Cost documentation for a PPA, ERCOT will use the PPA’s underlying Resource actual fuel volumes submitted by the QSE for startup and operation at LSL and the Resource Category Startup Offer Generic Costs as the cap for the O&M portion of the startup costs until ERCOT receives and has approved comparable Resource Specific Verifiable Costs.  The Generic cost for operation at LSL includes no O&M cost.  Thus, when no Reference Resource is available, no O&M cost will be added to the fuel cost at LSL. .
18. If the Verifiable Cost of a Reference Resource for a PPA changes, the cap for that PPA will also change, on a monthly basis.

19. Only fuel and O&M costs related to Start-Up and operation at the LSL will be included in Verifiable Costs for a PPA. If multiple fuels are used for Startup and/or LSL operation, the QSE must provide estimated percentages of each fuel to be used and support such estimates with supporting data.  For the purpose of calculating the reference unit, ERCOT will utilize the higher fuel percentage submitted with VC.
20. If a Resource uses one fuel to start-up and bring the Resource to LSL and a different fuel for continuing operation, the QSE must submit its start-up Verifiable Cost information on the basis of the start-up fuel making clear in its submission this circumstance. ERCOT will make its Verifiable Cost determinations separately on the basis of the fuel used for start-up fuel and the fuel used for operation at LSL.

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

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

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

25. The selection of the Reference Resource for operations above LSL will be done on the basis of the highest simple average ERCOT approved Verifiable O&M Costs, above LSL, for all comparable Resources without a PPA, for that VC type.  The PPA O&M cap will be set equal to the simple average O&M costs of the Reference Resource for the entire PPA Resource IHR range. 
26. If energy supplied under a PPA is provided by more than one Resource or by more than one combined cycle train configuration, the QSE must provide Verifiable Cost information for each Resource and configuration. 

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

28. QSEs representing Resources covered by a PPA submitted for VC documentation may include the Nodal surcharge as a separate and additional cost element for the determination of VC, but only if the Surcharge is not included as part of another cost element submitted.
29. The timeline that applies to ERCOT for reviewing PPAs may differ from the timeline for Verifiable Costs submissions without PPAs, depending on the complexity of the PPAs and ERCOT’s ability to review the PPAs as rapidly as a Resource Specific submission. 
30. ERCOT shall treat all PPAs as Protected Information.
Example of Calculations of Power Purchase & Tolling Agreements Verifiable Cost Caps

Example 1:  PPAs indicating only one (1) cost for the Resource; no fuel volume shown

Example 1 consists of Tables 1, 2, 3 and 4 and demonstrates the cases where the PPA has filed only the total cost for the Resource and shows the calculations for Startup costs under cold, hot and intermediate conditions as well as costs at LSL (Table 4).  This example demonstrates how the PPA is capped under these conditions.  
In all the cases where the PPA contains only the total cost for the Resource, the verifiable costs are capped by the highest total cost calculated from similar non-PPA units.  The verifiable costs established for the capped PPA Resources are deemed to have the same fuel and O&M costs as the highest non-PPA unit.
Table 1:  Cold Start-Up Cost for Simple Cycle > 90 MW Resources 

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

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

	Fuel to LSL (MMBtu)
	100
	120
	90
	80
	 
	 
	 

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

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

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

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

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

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


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

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

Table 2:  Hot Start-Up Cost for Simple Cycle > 90 MW Resources 
	Hot Type
	Unit 1
	Unit 2
	Unit 3
	Unit 4
	Unit 5
	Unit 6
	Unit 7

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

	Fuel to LSL (MMBtu)
	65
	80
	70
	60
	 
	 
	 

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

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

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

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

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

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

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


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

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

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

	Fuel to LSL (MMBtu)
	75
	100
	80
	70
	 
	 
	 

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

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

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

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

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

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

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


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

Table 4:  Minimum Energy {@ LSL} PPA Cap for Simple Cycle > 90MW Resources
	Resource
	PPA Cost ($/MWh)
	Fuel at LSL (MMBtu/MWhr)
	Average FIP over the last 30 days ($/MMBtu)
	Resource Fuel MMBtu/MWh = PPA Cost/FIP
	Resource Fuel Cost ($/MWh) = Fuel x FIP
	O&M ($/MWh)
	Total Cost ($/MWh)      Fuel +O&M
	Approved VC Fuel Cap     (MMBtu) 
	Approved VC O&M Cap ($)    

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

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

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

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

	5
	300
	
	
	
	 
	 
	 
	21
	20

	6
	130
	
	
	
	 
	 
	 
	 
	130

	7
	200
	
	
	
	 
	 
	 
	 
	200


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

Example 2:  PPAs indicating both Fuel and O&M costs
Example 2 below demonstrates the calculation of the PPA Cap when the PPA verifiable cost filing by the QSE representing the PPA includes fuel and O&M costs stated separately.  The Cap for the PPAs is set by calculating the total O&M cost for the set of similar units and choosing the highest of those as the Cap.  This example also shows (Table 5) how ERCOT is going to determine the Reference Resource and the PPA cap for operations above LSL.  
Table 1:  Cold Start-Up Cost for Simple Cycle > 90 MW Resources 

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

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

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

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

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


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

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

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

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

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

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

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


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

Table 3:  Intermediate Start-Up Cost for Simple Cycle > 90 MW Resources
	Inter Type 
	Unit 1
	Unit 2
	Unit 3
	Unit 4
	Unit 5
	Unit 6
	Unit 7

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

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

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

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


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

Table 4:  Minimum Energy {@ LSL} PPA Cap for Simple Cycle > 90MW Resources
	Resource
	HSL (MW) 
	Fuel at LSL (MMBtu/MWhr)
	O&M ($/MWh)
	Approved  VC Fuel ($/MWh)(1)
	Approved VC O&M ($/MWh)(1)

	1
	300
	 
	17
	 
	 

	2
	250
	 
	20
	 
	 

	3
	280
	 
	14
	 
	 

	4
	320
	 
	15
	 
	 

	5
	290
	25
	25
	25
	20

	6
	310
	30
	21
	30
	20

	7
	300
	15
	19
	15
	19

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


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

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

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

	1
	17
	 

	2
	20
	 

	3
	14
	 

	4
	15
	 

	5
	25
	20

	6
	21
	20

	7
	19
	19


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

Example 3:  PPAs indicating only one (1) cost for the Resource; no fuel volume shown and no Reference Unit available 
Table 1:  Test for Reference Unit
	Simple Cycle > 90 MW Resources 
	
	

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

	HSL
	200
	210
	180
	160
	250

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

	Initial Commercial  Operation Date
	1996
	2005
	2006
	2000
	1990

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

	Meets Criteria(2)
	No
	No
	No
	No
	 

	(1) Percent difference with respect to unit with PPA

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


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

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

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

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

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

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

	
	
	
	
	


Since there is no Reference Resource, the approved verifiable costs will be set at the minimum of the PPA costs or the Generic O&M costs set forth in the Protocols. 
Table 3:  Minimum Energy {@ LSL} PPA Cap for Simple Cycle > 90MW Resources
	Resource
	PPA Cost ($/MWh)
	Generic Fuel at LSL (MMBtu/MWhr)
	Approved VC Fuel      (MMBtu/MWh) 
	Approved VC O&M Cap ($)    

	1
	 
	 
	 
	 

	2
	 
	 
	 
	 

	3
	 
	 
	 
	 

	4
	 
	 
	 
	 

	5
	300
	15
	15
	0

	6
	140
	15
	15
	0

	7
	200
	15
	15
	0

	
	
	


In this example the filed PPA costs for Units 6 and 7 were equal to or exceeded the Generic fuel costs and were therefore capped and approved at the Generic level.  Since Generic costs at LSL do not include an O&M component, PPA Resources cannot received any O&M costs and their fuel rate is capped at Generic values.
Example 4:  PPAs indicating both Fuel and O&M costs but without a Reference Unit 
Table 1:  Cold, Hot, and Intermediate Start-Up Cost for Simple Cycle > 90 MW Resources 

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

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

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

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

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

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

	
	
	
	
	


Table 2:  Minimum Energy {@ LSL} PPA Cap for Simple Cycle > 90MW Resources
	Resource
	O&M ($/MWh)
	 Fuel at LSL (MMBtu/MWhr)
	Approved VC Fuel     (MMBtu/MWh) 
	Approved VC O&M Cap ($)    

	1
	 
	 
	 
	 

	2
	 
	 
	 
	 

	3
	 
	 
	 
	 

	4
	 
	 
	 
	 

	5
	15
	25
	25
	0

	6
	14
	30
	30
	0

	7
	18
	15
	15
	0

	
	
	


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